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Ð³âíîâàãà ì³æ øâèäê³ñòþ óòâîðåííÿ òàâ³äòîêó ë³ìôè ç òêàíèí, âëàñòèâà çäîðîâî-ìó îðãàí³çìîâ³, ÷àñòî ïîðóøóºòüñÿ â óìî-âàõ ïàòîëîã³¿. Â³äîìî, ùî êîëè ë³ìôîóòâî-ðåííÿ ïåðåâèùóº ë³ìôîâ³äò³ê, âèíèêàºçàñò³é ë³ìôè, ùî âåäå äî íàáðÿêó òêàíèí[1]. Òàê³ ïðîöåñè ðîçâèâàþòüñÿ ó ñ³òê³âö³îêà ïðè ñóäèíí³é ïàòîëîã³¿ îðãàíà çîðó.Íàáðÿê ñ³òê³âêè, ïîâ�ÿçàíèé ç ïîðóøåí-íÿì âåíîçíîãî òà ë³ìôàòè÷íîãî â³äòîêó,ñóïðîâîäæóºòüñÿ íàêîïè÷åííÿì òîêñè÷-íèõ ïðîäóêò³â â ³íòåðñòèö³¿ é äèñòðîô³÷-íèìè ïîðóøåííÿìè ç³ çíèæåííÿì ãîñòðî-òè çîðó [2].Ïðàêòè÷íà ë³ìôîëîã³ÿ ïðèïóñêàº íå-îáõ³äí³ñòü êåðóâàííÿ ôóíêö³ÿìè ë³ìôà-òè÷íî¿ ñèñòåìè, äëÿ ÷îãî íàñàìïåðåä íåîá-õ³äíî âèâ÷àòè ¿¿ ôóíêö³îíàëüí³ îñîáëè-âîñò³ [3]. Â³äîìî, ùî òêàíèííà äåòîêñèêà-

ö³ÿ çàáåçïå÷óºòüñÿ ñòèìóëÿö³ºþ ë³ìôà-òè÷íîãî äðåíàæó òêàíèí [4]. Òîìó ïîøóêçàñîá³â, ùî ðåãóëþþòü ë³ìôàòè÷íå äðåíó-âàííÿ òêàíèí îêà ïðè éîãî ñóäèíí³é ïàòî-ëîã³¿, º ïàòîãåíåòè÷íî îáãðóíòîâàíèì.Ìåòîþ íàøî¿ ðîáîòè áóëî åêñïåðèìåí-òàëüíå äîñë³äæåííÿ âïëèâó çàãàëüíî¿ òàðåã³îíàëüíî¿ ìàãí³òîëàçåðíî¿ ãåìîòåðàï³¿íà øâèäê³ñòü ë³ìôàòè÷íîãî äðåíóâàííÿîêà. Ìåòîäèêà äîñë³äæåííÿ
Åêñïåðèìåíòàëüíå äîñë³äæåííÿ ïðîâåäåíî íà 10 êðî-ëÿõ ïîðîäè «Øèíøèëà», â³êîì 1 ð³ê, âàãîþ 2 êã. Òâà-ðèíè áóëè ðîçä³ëåí³ íà 2 îäíàêîâ³ ãðóïè. Ó ñóïðàõîð³î-¿äàëüíèé ïðîñò³ð îäíîãî îêà êðîë³â 1-¿ ãðóïè (5 îñîáèí)ââîäèëè 0,1 ìë âîäîðîç÷èííî¿ ðåíòãåíîêîíòðàñòíî¿ðå÷îâèíè (òð³îìáðàñòó 1%-âîãî). Òâàðèíàì 2-¿ ãðóïèáåçïîñåðåäíüî ïåðåä òàêèì ââåäåííÿì ïðîâîäèëè òðàíñ-êóòàííó êîíòàêòíó ìàãí³òîëàçåðíó ä³þ íà ä³ëÿíêó âóø-

Öåëü ðàáîòû: Ýêñïåðèìåíòàëüíîå èçó÷åíèå âëèÿíèÿ îáùåéè ðåãèîíàëüíîé ìàãíèòîëàçåðíîé ãåìîòåðàïèè íà ñêîðîñòü ëèì-ôàòè÷åñêîãî äðåíèðîâàíèÿ ãëàçà.Ìàòåðèàëû è ìåòîäû: Ýêñïåðèìåíòàëüíîå èññëåäîâàíèåïðîâåäåíî íà 10 êðîëèêàõ ïîðîäû «Øèíøèëëà». Â ñóïðàõîðèî-èäàëüíîå ïðîñòðàíñòâî îäíîãî ãëàçà êðîëèêîâ 1-é è 2-é ãðóïïââîäèëè âîäîðàñòâîðèìîå ðåíòãåíîêîíòðàñòíîå âåùåñòâî (òðè-îìáðàñò 1%-íûé). Êðîëèêàì 2-é ãðóïïû íåïîñðåäñòâåííî ïåðåäââåäåíèåì ýòîãî âåùåñòâà ïðîèçâîäèëè òðàíñêóòàííîå êîíòàêò-íîå ìàãíèòîëàçåðíîå âîçäåéñòâèå íà îáëàñòè óøíîé è ñóïðàîð-áèòàëüíîé âåí ñ ïîìîùüþ àïïàðàòà «Áàðâà» ïðè äëèíå âîëíû630 íì è ìîùíîñòè èçëó÷åíèÿ 20 ìÂò è ìàãíèòíîì ïîëå ñèëîé5 ìÒñë.Ðåçóëüòàòû: Âîäîðàñòâîðèìîå ðåíòãåíîêîíòðàñòíîå âåùå-ñòâî «Òðèîìáðàñò» 1%-íûé âûâîäèòñÿ èç ñóïðàõîðèîèäàëüíîãîïðîñòðàíñòâà ãëàçà êðîëèêà êàê ïåðåäíèìè, òàê è çàäíèìè ïðå-ëèìôàòè÷åñêèìè ïóòÿìè îòòîêà. Óñòàíîâëåíî çíà÷èòåëüíîåóñêîðåíèå âûâåäåíèÿ êîíòðàñòíîãî âåùåñòâà èç ñóïðàõîðèî-èäàëüíîãî ïðîñòðàíñòâà ãëàçà ïîä âëèÿíèåì îáùåé è ðåãèî-íàëüíîé ÒÌËÃ çà ñ÷åò àêòèâèçàöèè ëèìôàòè÷åñêîãî äðåíèðî-âàíèÿ ãëàçà.Âûâîäû: Ïðèìåíåíèå îáùåé è ðåãèîíàëüíîé òðàíñêóòàííîéìàãíèòîëàçåðíîé ãåìîòåðàïèè ñïîñîáñòâóåò óñêîðåíèþ ëèìôà-òè÷åñêîãî äðåíèðîâàíèÿ ñóïðàõîðèîèäàëüíîãî ïðîñòðàíñòâàãëàçà.Êëþ÷åâûå ñëîâà: ðåíòãåíîêîíòðàñòíûé, ëèìôàòè÷åñêîåäðåíèðîâàíèå ãëàçà.

Objective: To conduct an experimental study of the influenceof general and regional magnetic laser therapy on the rate of theeye lymphatic drainage.Material and Methods: The experiment involved 10 Chinchillarabbits. 1%  Triombrast, a water-soluble contrast substance, wasinjected to the suprachorioid space of one eye of the rabbits ofgroups 1 and 2. Immediately before the injection of the contrastsubstance the animals from group 2 were performedtranscutaneous contact magnetic laser treatment in the area of theauricular and supraorbital veins using Barva unit (wave length630 nm, radiating power 20 mW, magnetic field 5 mT).Results: 1 % Triombrast, a water-soluble x-ray contrastsubstance, is excreted from the suprachorioid space of the rabbiteye both through the anterior and posterior prelymphatic ways ofoutflow. Considerable acceleration of the contrast substanceexcretion from the suprachorioid space of the eye caused bygeneral and regional transcutaneous magnetic laser hemotherapydue to activation of the eye lymphatic drainage was established.Conclusion: The use of general and regional transcutaneousmagnetic laser hemotherapy provides acceleration of lymphaticdrainage from the suprachorioid space of the eye.Key words: x-ray contrast, lymphatic drainage of the eye.

Experimental x-ray contrast studyof magnetic laser hemotherapy influenceon the eye lymphatic drainage
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íî¿ (15 õâ) òà ñóïðàîðá³òàëüíî¿  (10 õâ) âåí. Òðàíñêóòàí-íó ìàãí³òîëàçåðíó ãåìîòåðàï³þ (ÒÌËÃ) âèêîíóâàëè (çàäîïîìîãîþ àïàðàòà «Áàðâà») íå³íâàçèâíî ïðè äîâæèí³õâèë³ 630 íì òà ïîòóæíîñò³ âèïðîì³íåííÿ íà ê³íö³ñâ³òëîâîäó 20 ìÂò. Äëÿ ï³äâèùåííÿ ïðîíèêíîñò³ ëàçåð-íîãî ïðîìåíÿ êð³çü øê³ðó âèêîðèñòîâóâàëè êîìïðåñ³þòà ïîñò³éíå ìàãí³òíå ïîëå ñèëîþ 5 ìÒñë.Ðåíòãåíîãðàô³÷íå äîñë³äæåííÿ îðá³òè òà ÷åðåïà êðî-ëÿ ïðîâîäèëè ó á³÷í³é ïðîåêö³¿ [5]. Äëÿ öüîãî òâàðèíóóêëàäàëè íà æèâ³ò, ¿¿ ãîëîâó ïîâåðòàëè òàê, ùîá ñàã³-òàëüíà ïëîùèíà ÷åðåïà áóëà ïàðàëåëüíîþ, à ïëîùèíààíàòîì³÷íî¿ ãîðèçîíòàë³ ïåðïåíäèêóëÿðíîþ ñòîëó, íàÿêîìó ëåæàâ êð³ëü. Çîâí³øí³é êðàé î÷íî¿ ÿìêè, íà ÿêóíàïðàâëÿëè öåíòðàëüíèé ïðîì³íü, â³äïîâ³äàâ öåíòðîâ³êàñåòè. ²íòåíñèâí³ñòü êîíòðàñòóâàííÿ îö³íþâàëè çàï�ÿòèáàëüíîþ ñèñòåìîþ ÷åðåç 10, 30, 60 õâ ³ 3, 6, 12 òà24 ãîä ï³ñëÿ ââåäåííÿ ðåíòãåíîêîíòðàñòíî¿ ðå÷îâèíè.Ðåçóëüòàòè äîñë³äæåííÿ îáðîáëÿëè çà äîïîìîãîþ íåïà-ðàìåòðè÷íîãî ìåòîäó âàð³àö³éíî¿ ñòàòèñòèêè (òî÷íèéìåòîä Ô³øåðà � ÒÌÔ), çã³äíî ç ÿêèì ðîçðàõîâóâàëèâ³ðîã³äí³ñòü ð³çíèö³ çà ÷àñò³ñòþ çóñòð³÷àºìîñò³ ïîêàç-íèê³â êîíòðàñòíîñò³ ç âèñîêèìè òà íèçüêèìè çíà÷åííÿ-ìè ó äâîõ ãðóïàõ òâàðèí [6]. Êð³ì òîãî, ó êîæí³é ñåð³¿åêñïåðèìåíò³â âèçíà÷àëè ñåðåäí³é áàë êîíòðàñòíîñò³.Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ
×åðåç 10 õâ ï³ñëÿ ââåäåííÿ ó òâàðèí îáîõãðóï ðåíòãåíîêîíòðàñòíà ðå÷îâèíà âèçíà-÷àëàñü ó ïðîåêö³¿ îðá³òè ÿê ï³âì³ñÿöü ³çâèñîêîþ ãóñòèíîþ êîíòðàñòíîñò³(ðèñ. 1,à). ×åðåç 3 ãîä òð³îìáðàñò ïîøèðþ-âàâñÿ ñóïðàõîð³î¿äàëüíèì ïðîñòîðîì òà÷àñòêîâî äðåíóâàâñÿ, ùî ñòâîðþâàëî âè-ãëÿä øèðøîãî ï³âì³ñÿöÿ ç òîíêèì êîíòó-ðîì îêà (ðèñ. 1,á) òà ìåíøîþ ãóñòèíîþêîíòðàñòóâàííÿ. ×åðåç 6�12 ãîä çàëèøà-

ëîñü íåð³âíîì³ðíå çàòåìíåííÿ ä³ëÿíêèçàäíüîãî â³äð³çêó îêà ç ïîäàëüøèì çìåí-øåííÿì ãóñòèíè ðåíòãåíîêîíòðàñòíî¿ ðå-÷îâèíè (ðèñ. 1,â).×àñòîòí³ õàðàêòåðèñòèêè ³íòåíñèâíîñò³âèâåäåííÿ ðåíòãåíîêîíòðàñòíî¿ ðå÷îâèíè³ç ñóïðàõîð³î¿äàëüíîãî ïðîñòîðó îêà êðî-ëÿ â äèíàì³ö³ åêñïåðèìåíòó ïðåäñòàâëåí³â òàáë. 1.Ðîçðàõóíîê çà äîïîìîãîþ ÒÌÔ ïîêàçàâ,ùî íà ðàíí³õ åòàïàõ ñïîñòåðåæåííÿ(10�30 õâ) ÷àñòîòà âèùèõ òà íèæ÷èõ ïîêàç-íèê³â øâèäêîñò³ âèâåäåííÿ êîíòðàñòíî¿ ðå-÷îâèíè ç ñóïðàõîð³î¿äàëüíîãî ïðîñòîðó îêàâ îáîõ ãðóïàõ íå â³äð³çíÿëàñÿ (ðòìô>0,025).×åðåç 1 ãîä ó 2-é ãðóï³ 20% ñòàíîâèëè ïî-êàçíèêè ç íèæ÷èì áàëîì (3 áàëè), â³äñóòí³ó 1-é ãðóï³. Àëå ð³çíèöÿ ì³æ ãðóïàìè íàöüîìó åòàï³ ùå íåâ³ðîã³äíà. Ó âñ³ íàñòóïí³òåðì³íè ñïîñòåðåæåííÿ àæ äî 24-¿ ãîäèíèï³ñëÿ ââåäåííÿ êîíòðàñòíî¿ ðå÷îâèíè, ¿¿êîíöåíòðàö³ÿ ó 2-é ãðóï³ çíèæóâàëàñÿ àê-òèâí³øå, í³æ ó 1-é (ðòìô < 0,025). Öå âèïëè-âàº ç ðåçóëüòàò³â ÷àñòîòíîãî àíàë³çó, çã³äíîç ÿêèì íèæ÷³ çíà÷åííÿ êîíòðàñíîñò³ â³ðî-ã³äíî ÷àñò³øå çóñòð³÷àþòüñÿ ó 2-é ãðóï³÷åðåç 3 (ðòìô=0,005) òà 6 ãîä (ðòìô=0,024).Ïîä³áíà çàêîíîì³ðí³ñòü çáåð³ãàºòüñÿ ³ âíàñòóïíèõ òåðì³íàõ ñïîñòåðåæåííÿ, àëåàíàë³ç ÷àñòîòè ðîçïîä³ëó áàë³â ó ñåð³ÿõ íåâèÿâëÿº çíà÷óùèõ çì³í.
Òàáëèöÿ 1 � ×àñòîòíà õàðàêòåðèñòèêà ³íòåíñèâíîñò³ âèâåäåííÿ ðåíòãåíîêîíòðàñòíî¿ ðå÷îâèíè³ç ñóïðàõîð³î¿äàëüíîãî ïðîñòîðó îêà êðîëÿ â äèíàì³ö³ åêñïåðèìåíòó Frequency characteristics of the intensity of x-ray contrast substance excretion from the suprachorioid space of theeye in rabbits during the experiment

Ïðèì³òêà. À � ãðóïà òâàðèí.
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Ï³äðàõóíîê ñåðåäíüîãî áàëó ó êîæí³éåêñïåðèìåíòàëüí³é ãðóï³ ï³äòâåðäæóº ³ñ-íóâàííÿ âèÿâëåíî¿ çàêîíîì³ðíîñò³. Ó 1-éãðóï³ çíèæåííÿ êîíöåíòðàö³¿ êîíòðàñòíî¿ðå÷îâèíè ó âñ³õ òâàðèí ñòàâàëî îñîáëèâîïîì³òíèì ç 3-¿ ãîä, àëå ¿¿ çàëèøîê âèÿâ-ëÿâñÿ ó 3 òâàðèí ùå ÷åðåç 24 ãîä ï³ñëÿ ââå-äåííÿ. Ó 2-é ãðóï³, ïî÷èíàþ÷è ç 3-¿ ãîäï³ñëÿ ââåäåííÿ, âèâåäåííÿ êîíòðàñòíî¿ðå÷îâèíè ç ñóïðàõîð³î¿äàëüíîãî ïðîñòîðóîêà êðîëÿ áóëî àêòèâí³øèì, í³æ ó 1-éãðóï³. Âæå ÷åðåç 12 ãîä ï³ñëÿ ïî÷àòêó åêñ-ïåðèìåíòó âèÿâëÿëèñü ðåøòêè êîíòðàñò-íî¿ ðå÷îâèíè ó 3 êðîë³â � â ñåðåäíüîìó0,4 áàëè, à ÷åðåç 24 ãîä ï³ñëÿ ââåäåííÿ ¿¿íå âèÿâëåíî â ïðîåêö³¿ îêà ó æîäíî¿ òâàðè-íè.Ïðè âèâ÷åíí³ ðåíòãåíîãðàì ÷åðåïà òàøèéíîãî â³ää³ëó êðîë³â îáîõ ãðóï â³äçíà-÷åíî ñëàáå êîíòðàñòóâàííÿ øèéíèõ ë³ì-ôîâóçë³â ÷åðåç 3�6 ãîä ï³ñëÿ ââåäåííÿ âî-äîðîç÷èííî¿ êîíòðàñòíî¿ ðå÷îâèíè, ùîñâ³ä÷èòü ïðî íàÿâí³ñòü çàäí³õ øëÿõ³â â³ä-òîêó îñòàííüî¿ ³ç ñóïðàõîð³î¿äàëüíîãî ïðî-ñòîðó îêà. Êîíòðàñòóâàííÿ ïåðåäí³õ â³ä-ä³ë³â î÷íî¿ ÿìêè çàñâ³ä÷èëî ôóíêö³îíó-âàííÿ ïåðåäí³õ øëÿõ³â òàêîãî â³äòîêó.

Îòæå, ïðîâåäåíå äîñë³äæåííÿ ïîêàçàëî,ùî âîäîðîç÷èííà ðåíòãåíîêîíòðàñòíà ðå-÷îâèíà «Òð³îìáðàñò» 1%-âèé âèâîäèòüñÿ³ç ñóïðàõîð³î¿äàëüíîãî ïðîñòîðó îêà êðî-ëÿ ÿê ïåðåäí³ìè, òàê ³ çàäí³ìè ïðåë³ìôà-òè÷íèìè øëÿõàìè â³äòîêó, ÿêèìè ìîæóòüñëóæèòè ÷èñëåíí³ ïåðèâàçàëüí³ ù³ëèíè òàì³æîáîëîíêîâ³ ïðîñòîðè çîðîâîãî íåðâà.Äàí³ ïðî íàÿâí³ñòü çàäí³õ øëÿõ³â äðåíó-âàííÿ îêà â³äïîâ³äàþòü ïðîâåäåíèì ðàí³-øå åêñïåðèìåíòàëüíèì äîñë³äæåííÿì, óÿêèõ çà äîïîìîãîþ îïåðàòèâíî¿ áëîêàäèøèéíèõ ë³ìôîâóçë³â áóëà ã³ñòîëîã³÷íîäîâåäåíà íàÿâí³ñòü ðîçøèðåíèõ ïåðèâàñ-êóëÿðíèõ ë³ìôàòè÷íèõ øëÿõ³â â³äòîêó íàôîí³ ë³ìôîñòàòè÷íî¿ åíöåôàëî- òà îôòàëü-ìîïàò³¿ [7]. Íàêîïè÷åííÿ â øèéíèõ ë³ìôî-âóçëàõ êðîëÿ ðàä³îàêòèâíîãî 99mTc-Mik-rokolloid ï³ñëÿ éîãî ââåäåííÿ â ïåðåäíþêàìåðó îêà, ùî òàêîæ äîâîäèòü âçàºìî-çâ�ÿçîê ì³æ òêàíèíàìè îêà òà ë³ìôàòè÷-íîþ ñèñòåìîþ ãîëîâè ³ øè¿, áóëî âñòàíîâ-ëåíî çà äîïîìîãîþ ãàììà-êàìåðè [8]. Íà-ÿâí³ñòü ó çàäíüîìó ïîëþñ³ îêà äðåíàæíî¿ñèñòåìè, ïîä³áíî¿ äî ë³ìôàòè÷íî¿, áóëîï³äòâåðæäåíî ðîáîòàìè ç âèêîðèñòàííÿììàãí³òîêåðîâàíîãî ôåðîêîëî¿äó [9].

Ðèñ. 1 � Òðiîìáðàñò 1%-âèé ó ñóïðàõîð³î¿äàëüíîìó ïðîñòîð³ îêà êðîëÿ ï³ñëÿ ââåäåííÿ: à � ÷åðåç 10 õâ; á � ÷åðåç 3 ãîä;â � ÷åðåç 6 ãîäFig. 1 � 1 % Triombrast in the suprachorioid space of the rabbit eye after the injection: a � 10 minutes; á � 3 hours; â � 6 hours

à á â
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Ïðîâåäåí³ íàìè äîñë³äæåííÿ âèÿâèëèïîì³òíå ïðèñêîðåííÿ â³äòîêó êîíòðàñòíî¿ðå÷îâèíè ³ç ñóïðàõîð³î¿äàëüíîãî ïðîñòîðóîêà êðîëÿ ï³ä âïëèâîì çàãàëüíî¿ òà ðåã³î-íàëüíî¿ ÒÌËÃ, ùî ìîæå áóòè ïîâ�ÿçàíî çàêòèâ³çàö³ºþ ë³ìôàòè÷íîãî äðåíóâàííÿ.Âïëèâ çàãàëüíî¿ ÒÌËÃ íà ë³ìôîò³ê ìîæåïîÿñíþâàòèñü ¿¿ àíòèàãðåãàòíèìè òà àíòè-êîàãóëÿíòíèìè âëàñòèâîñòÿìè. Ðàí³øåáóëî âñòàíîâëåíî, ùî ë³ìôîò³ê ïîñèëþ-ºòüñÿ ïðè çàñòîñóâàíí³ ôàðìàêîëîã³÷íèõðå÷îâèí ç ïîä³áíèìè âëàñòèâîñòÿìè [1].Ðåã³îíàëüíèé âïëèâ íà ë³ìôîò³ê çä³éñíþ-âàâñÿ îïîñðåäêîâàíî çà ðàõóíîê ïðèñêî-ðåííÿ êðîâîòîêó â ñóïðàîðá³òàëüí³é âåí³,ÿêà âïàäàº ó âåðõíþ î÷íîÿìêîâó âåíó.Ìàãí³òíå ïîëå â êîìïëåêñ³ ç ëàçåðíèìîïðîì³íþâàííÿì áóëî ïðèçíà÷åíå äëÿ ïî-òåíö³þâàííÿ âïëèâó íà ì³êðîöèðêóëÿö³þòà âåíîçíèé â³äò³ê [10]. Â³äîìî, ùî ñòèìó-ëÿö³ÿ âåíîçíîãî â³äòîêó çàâæäè ñóïðîâî-äæóºòüñÿ àêòèâ³çàö³ºþ ë³ìôàòè÷íèõ øëÿ-õ³â, ç ÿêèìè âåíîçíèé â³äò³ê ò³ñíî ïîâ�ÿ-çàíèé [1]. Ïðîâåäåí³ íàìè êë³í³÷í³ äîñë³-äæåííÿ ³ç çàñòîñóâàííÿì ôëþîðåñöåíòíî¿ë³ìôîàíã³îãðàô³¿ ñóäèí áóëüáàðíî¿êîí�þíêòèâè ïîêàçàëè ïðèñêîðåííÿë³ìôîòîêó â ïåðåäíüîìó ñåãìåíò³ îêàï³ñëÿ ÒÌËÃ ó õâîðèõ íà ä³àáåòè÷íó ðåòè-íîïàò³þ [11]. Âèñíîâêè
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