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Summary. Severe diffuse experimental traumatic brain injury (TBI) is characterized by the damage to hippocampal cytoarchitectonics 
with the evolution of destructive and dystrophic changes in neurons, glia and capillaries. It is accompanied by microglial activation with cellular 
hyperplasia and hypertrophy, as well as increase of intracellular granules. The linear density of microgliacytes (LDM), the main characteristic of 
microglial activation, in rats with TBI was 4,5 times as high as in controls. Cationic liposome-mediated APOE3 gene therapy resulted in decrease 
of elevated LDM in hippocampus after TBI, which correlated with positive influence on neuronal and macroglial structure and ultrastructure. 
Apolipoprotein E, additional synthesis of which is induced by gene therapy, may have therapeutic potential, in particular by modulation of glial 
response to TBI.
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Ïðåäñòàâëåíà ðîáîòà  º  ôðàãìåíòîì  íàóêîâî-
äîñë³äíî¿ ðîáîòè  çà  ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0104U010388.

Âñòóï. Àëüòåðíàòèâîþ îïåðàòèâíîãî ë³êóâàííÿ âî-
äÿíêè îáîëîíîê ÿº÷êà º ñêëåðîòåðàï³ÿ – ìàëî³íâàçèâíèé 
ìåòîä, ÿêèé ëåãêî çàñòîñîâóâàòè â àìáóëàòîðíèõ óìîâàõ 
[1]. Çà äàíèìè êë³í³÷íèõ ñïîñòåðåæåíü îäí³ àâòîðè ââàæà-
þòü, ùî ñêëåðîçóâàííÿ îáîëîíîê ÿº÷êà íå ïðèçâîäèòü äî 
çíèæåííÿ ôåðòèëüíîñò³, ³íø³ íå ðåêîìåíäóþòü öåé ìåòîä 
çàñòîñîâóâàòè ÷îëîâ³êàì, ìîëîäøèì 40 ðîê³â [2]. Îäíèì ç 
íàéá³ëüø åôåêòèâíèõ ñêëåðîçàíò³â ââàæàþòü åòîêñèñêëå-
ðîë. Â³äíîñíî ïîð³âíÿëüíî¿ õàðàêòåðèñòèêè ð³çíèõ ìåòîä³â 
îïåðàòèâíîãî ë³êóâàííÿ òàêîæ íåìàº îäíîñòàéíî¿ äóìêè 
[2, 3]. Ìîðôîëîã³÷í³ çì³íè ÷îëîâ³÷î¿ ñòàòåâî¿ çàëîçè ï³ñëÿ 
ñêëåðîòåðàï³¿ òà îïåðàòèâíèõ âòðó÷àíü ç ïðèâîäó âîäÿíêè 
îáîëîíîê ÿº÷êà âèâ÷åí³ âêðàé íåäîñòàòíüî. Ðàçîì ç òèì, â³-
äîìî, ùî íèçüêî³íòåíñèâíå ëàçåðíå îïðîì³íåííÿ çìåíøóº 
íàáðÿê òêàíèí ÿº÷êà ³ ìîæå çàñòîñîâóâàòèñÿ ïðè ë³êóâàíí³ 
îðõîåï³äèäèì³òó òà ï³ñëÿ ïðîìåíåâîãî óðàæåííÿ. Âïëèâ 
ëàçåðîòåðàï³¿ íà ÷îëîâ³÷ó ñòàòåâó çàëîçó ï³ñëÿ ñêëåðîòå-
ðàï³¿ íå äîñë³äæóâàâñÿ. Íå äîñë³äæåí³ çì³íè êë³òèí Ñåðòîë³ 
(ñóñòåíòîöèò³â) ï³ñëÿ îïåðàòèâíèõ âòðó÷àíü ç ïðèâîäó ã³ä-
ðîöåëå òà ñêëåðîòåðàï³¿.

Ìåòà äîñë³äæåííÿ. Ïîð³âíÿëüíà ã³ñòîìîðôîìåòðè÷-
íà õàðàêòåðèñòèêà âïëèâó ð³çíèõ ìåòîä³â îïåðàòèâíèõ 
âòðó÷àíü, ùî çíàõîäÿòü çàñòîñóâàííÿ ïðè ë³êóâàíí³ ã³äðî-
öåëå, òà ñêëåðîòåðàï³¿ ç íàñòóïíîþ ëàçåðîòåðàï³ºþ íà 
ñòàí ñ³ì’ÿíèê³â â åêñïåðèìåíò³ íà ùóðàõ. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ ïðîâå-
äåíå íà 54 ñòàòåâîçð³ëèõ á³ëèõ ùóðàõ-ñàìöÿõ âàãîþ 150-
170 ã, ùî áóëè ïîä³ëåí³ íà 9 ãðóï ïî 6 ùóð³â ó êîæí³é ãðóï³. 
Ïåðø³ 2 ãðóïè áóëè êîíòðîëüíèìè: ² ãðóïó ñêëàëè ³íòàêòí³ 
ùóð³, ²² –  ùóð³, ÿêèì áóëà íàíåñåíà îïåðàö³éíà òðàâìà ó 
âèãëÿä³ ðîçñ³÷åííÿ îáîëîíîê ñ³ì’ÿíèêà äî ñåðîçíî¿ ïî-
ðîæíèíè ç íàñòóïíèì ¿õ çàøèâàííÿì. Åêñïåðèìåíòàëüí³ 
ãðóïè ñêëàëè ùóð³, ÿêèì áóëà âèêîíàíà ôåíåñòðàö³ÿ ï³õ-
âîâî¿ îáîëîíêè ñ³ì’ÿíèêà, ìîäåëþâàííÿ îïåðàö³é Ëîðäà 
ç ðîçñ³÷åííÿì òà ïë³êàö³ºþ ïàð³ºòàëüíîãî ëèñòêà ñåðîçíî¿ 
îáîëîíêè ñ³ì’ÿíèêà áåç âèä³ëåííÿ ç íàâêîëèøí³õ òêàíèí, 
Â³íêåëüìàíà ç ðîçñ³÷åííÿì îáîëîíêè òà óøèâàííÿì ¿¿ ïî-
çàäó ñ³ì’ÿíèêà ï³ñëÿ âèâîðîòó, Áåðãìàííà ç ìàéæå ïîâíèì 
â³äñ³÷åííÿì òà óøèâàííÿì ïàð³ºòàëüíîãî ëèñòêà ñåðîçíî¿ 
îáîëîíêè (²²²-V² ãðóïè â³äïîâ³äíî). Äî V²²-²Õ ãðóï óâ³éøëè 
ùóð³, ÿêèì ó ïîðîæíèíó ï³õâîâî¿ îáîëîíêè ñ³ì’ÿíèêà ââî-
äèëè 0,5 ìë 1% (V²² ãðóïà) òà 0,2 ìë 3% (V²²² ³ ²Õ ãðóïè) ðîç-
÷èíó åòîêñèñêëåðîëó. Ùóðàì ²Õ ãðóïè, ïî÷èíàþ÷è ç äðóãî¿ 
äîáè, ïðîâîäèëè ëàçåðíå îïðîì³íåííÿ ë³âî¿ ïîëîâèíè êà-
ëèòêè ç äîâæèíîþ õâèë³ 650 íì ïðîòÿãîì 7 ä³á òðèâàë³ñòþ 
ñåàíñó 10 õâèëèí. ×åðåç 1 ì³ñÿöü ï³ñëÿ âòðó÷àííÿ ï³ñëÿ 
åâòàíàç³¿ òâàðèí ñòàòåâó çàëîçó ç îáîëîíêàìè ô³êñóâàëè 
ó 10% íåéòðàëüíîìó ôîðìàë³í³. Ïàðàô³íîâ³ çð³çè îôàðáî-
âóâàëè ãåìàòîêñèë³íîì-åîçèíîì. Ìîðôîìåòðè÷íèé àíàë³ç 
ã³ñòîëîã³÷íèõ çð³ç³â ñ³ì’ÿíèê³â ïðîâîäèëè ³ç çàñòîñóâàííÿì 

ñòàíäàðòíî¿ ñ³òêè ç 25 âóçëàìè ïðè çá³ëüøåíí³ 7×8. Âè-
çíà÷àëè â³äñîòêîâå â³äíîøåííÿ ñïåðìàòîãåííîãî åï³òåë³þ 
ïîêðó÷åíèõ ñ³ì’ÿíèõ êàíàëüö³â, ïðîñâ³òó êàíàëüö³â òà ³í-
òåðñòèö³àëüíî¿ òêàíèíè (ÑÅ/ ÏÊ/ ²Ò). Íà ïîïåðå÷íèõ çð³çàõ 
30 çâèâèñòèõ ñ³ì’ÿíèõ êàíàëüö³â ï³äðàõîâóâàëè ñåðåäíþ 
ê³ëüê³ñòü ï³äòðèìóþ÷èõ êë³òèí ó êàíàëüö³, à òàêîæ ó 100 ïî-
ïåðå÷íèõ çð³çàõ çâèâèñòèõ êàíàëüö³â âèçíà÷àëè â³äñîòîê 
êàíàëüö³â, ó ÿêèõ áóëè â³äñóòí³ çð³ë³ ñïåðìàòîçî¿äè. Ñòàòèñ-
òè÷íèé àíàë³ç îäåðæàíèõ äàíèõ ïðîâîäèëè çà ïðîãðàìîþ 
Excel.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. ×åðåç 
1 ì³ñÿöü ï³ñëÿ ôåíåñòðàö³¿ îáîëîíîê ñ³ì’ÿíèê³â ùóð³â (²²² 
ãðóïà) â³äíîøåííÿ ÑÅ/ ÏÊ/ ²Ò ñêëàäàëî 74,50±1,49%/ 
13,47±1,65%/ 12,87±0,97%, äëÿ ïîð³âíÿííÿ ó ãðóï³ êîíòð-
îëþ – 75,17±0,59%/ 15,57±0,50%/ 9,27±0,40%. ×åðåç 
1 ì³ñÿöü ï³ñëÿ ìîäåëþâàííÿ îïåðàö³¿ Ëîðäà â³äíîøåí-
íÿ ÑÅ/ ÏÊ/ ²Ò äîð³âíþâàëî 76,10±1,07%/ 11,67±0,58%/ 
12,23±0,68%, ï³ñëÿ ìîäåëþâàííÿ îïåðàö³¿ Â³íêåëüìà-
íà – 65,90±1,59%/ 19,18±2,14%/ 14,92±2,01%, îïåðàö³¿ 
Áåðãìàííà – 70,20±2,22%/ 14,37±2,16%/ 15,43±2,31%. 
Ï³ñëÿ îïåðàö³é Â³íêåëüìàíà ³ Áåðãìàííà ñïîñòåð³ãàëîñÿ 
â³ðîã³äíå çìåíøåííÿ ïëîù³ ÑÅ â³äíîñíî êîíòðîëüíèõ ãðóï 
(ð<0,05), òà çá³ëüøåííÿ ïëîù³ ²Ò (ð<0,001). Ï³ñëÿ îïåðàö³¿ 
Áåðãìàííà â³äáóâàëîñÿ òàêîæ â³äíîñíå çá³ëüøåííÿ ïðîñâ³-
òó êàíàëüö³â (ð<0,05). Ê³ëüê³ñòü ñ³ì’ÿíèõ êàíàëüö³â, íå çàïî-
âíåíèõ çð³ëèìè ñïåðìàòîçî¿äàìè, ó ²²²-VI ãðóïàõ áóëà òàêîþ: 
12,83±0,91%; 13,67±1,31%; 13,83±1,22%; 14,67±0,10% 
â³äïîâ³äíî, òà ëèøå â îñòàíí³é ãðóï³ ï³ñëÿ îïåðàö³¿ Áåðã-
ìàííà ñïîñòåð³ãàëîñÿ ¿õ â³ðîã³äíå çá³ëüøåííÿ ó ïîð³âíÿíí³ 
ç ³íòàêòíîþ ãðóïîþ. Ï³ñëÿ îïåðàö³¿ Ëîðäà ñïîñòåð³ãàëîñÿ 
â³ðîã³äíå çìåíøåííÿ â³äíîñíî¿ ïëîù³ ïðîñâ³òó êàíàëü-
ö³â çà ðàõóíîê çá³ëüøåííÿ ïëîù³ ³íòåðñòèö³þ (ð<0,001). 
Îòæå, îïåðàö³ÿ Ëîðäà, ùî ââàæàºòüñÿ á³ëüø îùàäëèâîþ, 
í³æ îïåðàö³¿ Â³íêåëüìàíà ³ Áåðãìàííà, òàêîæ ïðèâîäèòü 
äî ìîðôîëîã³÷íèõ çì³í ó ñ³ì’ÿíèêó. ×åðåç 1 ì³ñÿöü ï³ñëÿ 
ñêëåðîçóâàííÿ îáîëîíîê ñ³ì’ÿíèê³â ó V²², V²²² òà ²Õ åêñïå-
ðèìåíòàëüíèõ ãðóïàõ â³äíîøåííÿ ÑÅ/ ÏÊ/ ²Ò äîð³âíþâàëî 
75,40±1,01%/ 14,07±1,29%/ 10,50±0,77%; 74,31±0,74%/ 
15,33±0,58%/ 10,36±0,50%; 73,23±0,73%/ 16,90±0,46%/ 
9,83±0,39% â³äïîâ³äíî. Ê³ëüê³ñòü ñ³ì’ÿíèõ êàíàëüö³â, íå 
çàïîâíåíèõ çð³ëèìè ñïåðìàòîçî¿äàìè, ó VI²-²Õ ãðóïàõ áóëà 
íàñòóïíîþ: 16,17±1,08%; 20,33±2,04%; 9,17±1,14%. Õî÷à 
â³äíîøåííÿ ÑÅ/ ÏÊ/ ²Ò íå ïîðóøóâàëîñÿ, â³äñîòîê ñ³ì’ÿíèõ 
êàíàëüö³â, íå çàïîâíåíèõ çð³ëèìè ñïåðìàòîçî¿äàìè, ó V²² 
ãðóï³ áóâ â³ðîã³äíî á³ëüøèé â³äíîñíî êîíòðîëþ ïðè ð<0,05, 
ó V²²² ãðóï³ – ïðè ð<0,001, öå ïîÿñíþâàëîñü òèì, ùî ÷àñòèíà 
ï³äîáîëîíêîâèõ çâèâèñòèõ ñ³ì’ÿíèõ êàíàëüö³â áóëè äåôîð-
ìîâàí³. Ð³çíèöÿ ì³æ V²²² òà ²Õ ãðóïàìè áóëà â³ðîã³äíîþ ïðè 
ð<0,001, ùî ñâ³ä÷èëî ïðî ïîçèòèâíèé âïëèâ ëàçåðîòåðàï³¿ 
íà ñïåðìàòîãåíåç.

Ìîðôîìåòðè÷íå äîñë³äæåííÿ ê³ëüêîñò³ ñóñòåí-
òîöèò³â íà ïîïåðå÷íèõ çð³çàõ çâèâèñòèõ êàíàëüö³â ó ² 
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êîíòðîëüí³é ãðóï³ â ñåðåäíüîìó äîð³âíþâàëî 41,64±1,32, 
ó ²² – 39,03±0,28. Ï³ñëÿ îïåðàö³¿ ôåíåñòðàö³¿ îáîëîíîê 
ñ³ì’ÿíèêà ê³ëüê³ñòü ï³äòðèìóþ÷èõ êë³òèí íà ïîïåðå÷íèõ 
çð³çàõ êàíàëüö³â ñêëàëà 38,49±0,52, íå â³äð³çíÿþ÷èñü â³ä 
êîíòðîëþ, ï³ñëÿ ìîäåëþâàííÿ îïåðàö³¿ Ëîðäà – 37,20±0,97, 
îïåðàö³¿ Â³íêåëüìàíà – 36,35±0,88 òà îïåðàö³¿ Áåðãìàí-
íà – 35,12±1,61 äåùî çìåíøóâàëàñÿ (ð<0,05) â ïîð³âíÿí³ 
ç êîíòðîëüíèìè ãðóïàìè. Ï³ñëÿ ââåäåííÿ ñêëåðîçàíòó 
ê³ëüê³ñòü êë³òèí Ñåðòîë³ áóëà ùå ìåíøîþ: ó V²² ãðóï³ ñêëàëà 
33,20±1,62, ó VI²² – 30,20±1,62, ó ²Õ – 34,86±1,04 (ð<0,001 
ó ïîð³âíÿíí³ ç êîíòðîëåì), àëå ó ²Õ ãðóï³ ç çàñòîñóâàííÿì 

ëàçåðîòåðàï³¿ çíà÷åííÿ áóëè â³ðîã³äíî á³ëüøèìè â³äíîñíî 
VI²² ãðóïè (ð<0,001), V²² ³V²²² ãðóïè íå â³äð³çíÿëèñÿ (ð>0,05).

Âèñíîâêè. Ñêëåðîçóâàííÿ îáîëîíîê ñ³ì’ÿíèê³â ïðè-
çâîäèòü äî á³ëüø âèðàæåíîãî çá³ëüøåííÿ â³äñîòêà çâèâèñ-
òèõ ñ³ì’ÿíèõ êàíàëüö³â ç â³äñóòí³ìè çð³ëèìè ñïåðìàòîçî¿-
äàìè òà çìåíøåííÿ ê³ëüêîñò³ ñóñòåíòîöèò³â ó ïîð³âíÿíí³ ç 
îïåðàòèâíèìè âòðó÷àííÿìè. Çàñòîñóâàííÿ ëàçåðîòåðàï³¿ 
ï³ñëÿ ïðîâåäåííÿ ñêëåðîòåðàï³¿ çìåíøóº ö³ çì³íè.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Îäåðæàí³ ðå-
çóëüòàòè ñâ³ä÷àòü ïðî íåîáõ³äí³ñòü âäîñêîíàëåííÿ ìåòîä³â 
ìàëî³íâàçèâíèõ âòðó÷àíü ïðè ã³äðîöåëå.
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ÎÏÅÐÀÖÈÉ ÏÎ ÏÎÂÎÄÓ ÃÈÄÐÎÖÅËÅ 
Êâÿòêîâñêàÿ Ò.Î., Ôðîëîâ À.À.
Ðåçþìå. Ïðîâåäåíî ãèñòîìîðôîìåòðè÷åñêîå èññëåäîâàíèå ñåìåííèêîâ 54 áåëûõ êðûñ ÷åðåç 1 ìåñÿö ïîñëå 

ìîäåëèðîâàíèÿ îïåðàöèé ïî ïîâîäó ãèäðîöåëå, ñêëåðîçèðîâàíèÿ îáîëî÷åê ñåìåííèêîâ è ïîñëåäóþùåé ëàçåðîòåðàïèè. 
Ñêëåðîòåðàïèÿ ñîïðîâîæäàåòñÿ áîëåå âûðàæåííûìè ìîðôîëîãè÷åñêèìè èçìåíåíèÿìè ïî ñðàâíåíèþ ñ îïåðàòèâíûìè 
âìåøàòåëüñòâàìè. Ïðèìåíåíèå ëàçåðîòåðàïèè óìåíüøàåò âûðàæåííîñòü ýòèõ èçìåíåíèé.

Êëþ÷åâûå ñëîâà: ãèäðîöåëå, îïåðàöèè, ñêëåðîòåðàïèÿ, ãèñòîìîðôîìåòðèÿ.
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HISTOMORPHOMETRIC CHANGES IN RAT TESTES AFTER SCLEROTHERAPY AND SIMULATION SURGERY FOR 

HYDROCELE 
Kvyatkovskaya T.S., Frolov A.A.
Summary. A histomorphometric study of 54 testes of white rats, 1 month after the simulation surgery for hydrocele, testicular 

membranes sclerosis and subsequent laser therapy, was held. Sclerotherapy is accompanied by a more expressed morphological 
changes compared with the surgery. The use of laser therapy reduces the intensity of these changes.

Key words: hydrocele, operation, sclerotherapy, histomorphometry.
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ÂÛÊËÞ×ÅÍÈß ÈÇ ÊÐÎÂÎÑÍÀÁÆÅÍÈß ÎÐÃÀÍÀ
Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò (ã. Òáèëèñè)

Âñòóïëåíèå. Íàèáîëåå ïðîñòûì ñïîñîáîì áîðüáû 
ñ êðîâîòå÷åíèåì èç ïå÷åíè ÿâëÿåòñÿ âðåìåííîå ïðåêðà-
ùåíèå åå êðîâîñíàáæåíèÿ ïóòåì ïåðåæàòèÿ ïå÷åíî÷íî-
äâåíàäöàòèïåðñòíîé ñâÿçêè (ÏÄÑ). Âìåñòå ñ òåì ïðè-
ìåíåíèÿ ýòîãî ìåòîäà ñîïðÿæåíî ñ òÿæåëûìè ñäâèãàìè â 
ãîìåîñòàçå, ïðèâîäÿùèìè èíîãäà ê ëåòàëüíîìó èñõîäó [1,5].

Ìîðôîôóíêöèîíàëüíîå ñîñòîÿíèå ïå÷åíè ïîñëå åå 
âðåìåííîãî îáåñêðîâëèâàíèÿ ïîêà åùå íåäîñòàòî÷íî èç-
ó÷åíî. Ýòî îòíîñèòñÿ è ê ìîðôîëîãè÷åñêèì èçìåíåíèÿì â 
ãåïàòîöèòàõ â îòäàëåííûå ñðîêè ïîñëå îïåðàöèè. 

Êðèòåðèÿìè  äëÿ îöåíêè äîïóñòèìîé ïðîäîëæèòåëü-
íîñòè âûêëþ÷åíèÿ èç êðîâîñíàáæåíèÿ âñåé ïå÷åíè ñëóæàò 
êàê ñòåïåíü çàñòîÿ â ïîðòàëüíîé ñèñòåìå è ãèïîâîëåìèè, ñ 
âûòåêàþùèìè èç ýòîãî òÿæåëûìè  ïîñëåäñòâèÿìè, òàê è ãè-
ñòîëîãè÷åñêèå, ãèñòîõèìè÷åñêèå è ñóáìèêðîñêîïè÷åñêèå 

èçìåíåíèÿ ïå÷åíî÷íîé òêàíè.
Öåëü èññëåäîâàíèÿ. Óñòàíîâëåíèå õàðàêòåðà èçìå-

íåíèé, èíòåíñèâíîñòè  ðåâåðñèè â ïå÷åíè ïðè âðåìåííîì 
âûêëþ÷åíèè îðãàíà èç êðîâîñíàáæåíèÿ è â ðàçíûå ñðîêè 
ïîñëå ðåïåðôóçèè.

Îáúåêò  è ìåòîäû èññëåäîâàíèÿ. Ýêñïåðèìåíòû ïðî-
âåäåíû íà 20-è ïîëîâîçðåëûõ êðûñàõ âåñîì 150-200 ã. Îïå-
ðàöèè ïðîâîäèëèñü  â óñëîâèÿõ íîðìîòåðìèè ïîä ìàñî÷-
íûì ýôèðíûì íàðêîçîì. Ïðè âñêðûòèè áðþøíîé ïîëîñòè 
ÏÄÑ  è âîðîòà ïå÷åíè ïðîïèòûâàëè 0,25% ðàñòâîðîì íîâî-
êàèíà (1-2 ìë) è ïåðåæèìàëè òóðíèêåòîì íà 10 ìèíóò. Êóñêè 
ïå÷åíè äëÿ èññëåäîâàíèÿ çàáèðàëè ñïóñòÿ 15 ìèíóò, 24, 
48 ÷àñîâ è 3 ìåñÿöà ïîñëå ñíÿòèÿ òóðíèêåòà ñ ïîðòàëüíîãî 
êîìïëåêñà. Æèâîòíûõ çàáèâàëè ïîä ýôèðíûì íàðêîçîì.

Äëÿ îöåíêè îáùåìîðôîëîãè÷åñêèõ èçìåíåíèé ïå÷åíè 
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