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Investigation of photon-magnetic therapy
efficacy in  prevention and treatment
of experimental local radiation skin lesions
Communication 1.
The peculiarities of the course of radiation
dermatitis in rats at spontaneous healing
and at application of photon-magnetic therapy

Objective: To investigate experimentally the influence of
photon-magnetic therapy on development of local radiation
lesions on the skin in rats.

Material and Methods: The experiment was performed on
white male Wistar rats in which an area of the skin on the
thigh was exposed to x-rays of an x-ray unit at a dose of 50.0
Gy. Photon-magnetic therapy (PMT) was delivered to the
exposed zone using a matrix device Barva Fleks/Mag. The
treatment started immediately after the exposure, the sessions
of PMT were administered twice a week 20 min each. The course
of treatment lasted 2 weeks. The general state of the animals
and development of local radiation lesions (LRL) were observed
for 3 months in the controls with spontaneous healing and in
the group of PMT.

Results: Local irradiation at a dose of 50.0 Gy caused
development of dry (68%) and wet 16% radiation dermatitis,
spontaneous healing of which started not earlier than day 30.
Administration of PMT considerably reduced the incidence of
radiation dermatitis, completely prevented development of wet
dermatitis. The animals with PMT demonstrated earlier (by 1.5
week) healing of radiation skin lesions and full epithelization
of the wound with sound restoration of the fleece. Reduction
of the number of microscopic signs of development of long-term
radiation lesions of the skin can be considered a positive sign.

Conclusion: Local x-ray exposure of the rats at a dose of 50.0
Gy caused development of radiation dermatitis with imperfect
skin healing with scars and incomplete restoration of the fleece
as a consequence. Administration of photon-magnetic therapy
positively influenced healing of skin radiation lesions in
locally irradiated animals. PMT resulted in reduction or disap-
pearing of main links of metamorphosis of the wound area,
which promoted acceleration of regeneration processes and
allowed to prevent development of post-radiation long-term
consequences of the exposure.

Key words: photon-magnetic therapy, x-rays, local radia-
tion lesion s of the skin, radiation dermatitis.

Öåëü ðàáîòû: Ýêñïåðèìåíòàëüíîå èññëåäîâàíèå âëèÿ-
íèÿ ôîòîííî-ìàãíèòíîé òåðàïèè íà ðàçâèòèå ìåñòíûõ ëó-
÷åâûõ ïîâðåæäåíèé êîæè ó êðûñ.

Ìàòåðèàëû è ìåòîäû: Ýêñïåðèìåíò ïðîâåäåí íà áåëûõ
êðûñàõ-ñàìöàõ ëèíèè Âèñòàð, êîòîðûì íà ðåíòãåíîâñêîì
àïïàðàòå îáëó÷àëè ó÷àñòîê êîæè íà áåäðå â äîçå 50,0 Ãð.
Ôîòîííî-ìàãíèòíàÿ òåðàïèÿ (ÔÌÒ) íà îáëó÷åííóþ çîíó
ïðîâîäèëàñü ïðè ïîìîùè ìàòðè÷íîãî ïðèáîðà «Áàðâà-
Ôëåêñ/Ìàã». Ëå÷åíèå æèâîòíûõ íà÷èíàëè âñêîðå ïîñëå
ëîêàëüíîãî îáëó÷åíèÿ, ñåàíñû ÔÌÒ îñóùåñòâëÿëèñü 2 ðàçà
â ñóòêè ïî 20 ìèí. Êóðñ ëå÷åíèÿ ñîñòàâèë 2 íåäåëè. Íàáëþ-
äåíèå çà îáùèì ñîñòîÿíèåì æèâîòíûõ è ðàçâèòèåì ìåñòíîãî
ëó÷åâîãî ïîâðåæäåíèÿ (ÌËÏ) êîæè ïðîâîäèëè íà ïðîòÿæå-
íèè 3 ìåñÿöåâ â êîíòðîëüíîé ãðóïïå ñî ñïîíòàííûì çàæèâ-
ëåíèåì ÌËÏ è â ãðóïïå ñ ÔÌÒ.

Ðåçóëüòàòû: Ëîêàëüíîå îáëó÷åíèå â äîçå 50,0 Ãð âûçû-
âàëî ó æèâîòíûõ ðàçâèòèå ñóõèõ (68 %) è âëàæíûõ (16 %)
ëó÷åâûõ äåðìàòèòîâ, ñïîíòàííîå çàæèâëåíèå êîòîðûõ íà-
÷èíàëîñü íå ðàíüøå 30-õ ñóòîê. Ñ ïðèìåíåíèåì ÔÌÒ çíà÷è-
òåëüíî ñîêðàùàëàñü ÷àñòîòà ðàçâèòèÿ ëó÷åâûõ äåðìàòèòîâ,
ìîæíî áûëî ïîëíîñòüþ ïðåäîòâðàòèòü ðàçâèòèå âëàæíîãî
äåðìàòèòà. Ó æèâîòíûõ ïîñëå ÔÌÒ çíà÷èòåëüíî ðàíüøå
(íà 1,5 íåäåëè) ïîëíîñòüþ íàñòóïàëî çàæèâëåíèå ëó÷åâîãî
ïîâðåæäåíèÿ êîæè è îòìå÷àëàñü ïîëíîöåííàÿ ýïèòåëèçà-
öèÿ ðàíû ñ êà÷åñòâåííûì âîññòàíîâëåíèåì øåðñòíîãî ïî-
êðîâà. Ïîçèòèâíûì ýôôåêòîì äåéñòâèÿ ÔÌÒ ìîæíî ñ÷è-
òàòü ñíèæåíèå â íåñêîëüêî ðàç ìàêðîñêîïè÷åñêèõ ïðèçíà-
êîâ ðàçâèòèÿ îòäàëåííûõ ëó÷åâûõ ïîâðåæäåíèé êîæè.

Âûâîäû: Ëîêàëüíîå ðåíòãåíîâñêîå îáëó÷åíèå êðûñ â äîçå
50,0 Ãð âûçûâàëî ðàçâèòèå ëó÷åâûõ äåðìàòèòîâ, ÷òî â îòäà-
ëåííûé ïåðèîä ïðèâîäèëî ê íåïîëíîöåííîìó çàæèâëåíèþ
êîæè ñ îáðàçîâàíèåì ðóáöîâ è íåïîëíûì âîññòàíîâëåíèåì
øåðñòíîãî ïîêðîâà.

Ïðèìåíåíèå ÔÌÒ ïîëîæèòåëüíî âëèÿëî íà çàæèâëåíèå
ëó÷åâûõ ïîâðåæäåíèé êîæè ó ëîêàëüíî îáëó÷åííûõ êðûñ,
âûçûâàëî îáëåã÷åíèå èëè èñ÷åçíîâåíèå ïðîÿâëåíèé îñíîâ-
íûõ öåïåé ìåòàìîðôîçà ðàíåâîé çîíû, ÷òî ñïîñîáñòâîâàëî
óñêîðåíèþ ðåãåíåðàòîðíûõ ïðîöåññîâ è ïîçâîëÿëî ïðåäîò-
âðàòèòü ðàçâèòèå ïîñòðàäèàöèîííûõ îòäàëåííûõ ïîñëåä-
ñòâèé îáëó÷åíèÿ.

Êëþ÷åâûå ñëîâà: ôîòîííî-ìàãíèòíàÿ òåðàïèÿ, ðåíòãåíî-
âñêîå îáëó÷åíèå, ìåñòíûå ëó÷åâûå ïîâðåæäåíèÿ êîæè, ëó-
÷åâûå äåðìàòèòû.
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Ïðîìåíåâ³ óøêîäæåííÿ øê³ðè íèí³ òðàïëÿþòü-
ñÿ äîñèòü ÷àñòî ÿê ó ìåäèöèí³, òàê ³ ïðè ð³çíèõ àâà-
ð³éíèõ ñèòóàö³ÿõ. Âîíè ìîæóòü âèíèêàòè â ð³çíèõ
ãàëóçÿõ ìåäè÷íèõ äîñë³äæåíü, íàïðèêëàä, ïðè ðà-
ä³îëîã³÷íîìó êîíòðîë³ êàðä³îõ³ðóðã³÷íèõ óòðó-
÷àíü. Îäíàê íàé÷àñò³øå ì³ñöåâ³ ïðîìåíåâ³ óøêîä-
æåííÿ (ÌÏÓ) øê³ðè ðîçâèâàþòüñÿ ïðè ïðîâå-
äåíí³ ïðîìåíåâî¿ òåðàï³¿ (ÏÒ) îíêîëîã³÷íèì õâî-
ðèì [1, 2]. Ó êë³í³÷í³é ïðàêòèö³ çàïðîïîíîâàíî
áàãàòî ð³çíèõ ìåòîä³â ë³êóâàííÿ òà ïðîô³ëàêòèêè
ÌÏÓ øê³ðè, ïðîòå öþ ïðîáëåìó îñòàòî÷íî íå ðîç-
â�ÿçàíî. Îñîáëèâó íåáåçïåêó ñòàíîâëÿòü â³ääà-
ëåí³ íàñë³äêè îïðîì³íåííÿ øê³ðè, òîáòî ¿¿ ï³çí³
ïðîìåíåâ³ óøêîäæåííÿ ó âèãëÿä³ ô³áðîçó, ÿêèé
ìîæå âèíèêàòè íàâ³òü ÷åðåç äåê³ëüêà ðîê³â ï³ñëÿ
ÏÒ. Äëÿ ïðîìåíåâèõ ô³áðîç³â õàðàêòåðíà âòðàòà
åëàñòè÷íîñò³, îãðóá³ííÿ øê³ðè, ôîðìóâàííÿ ðóá-
ö³â. Åôåêòèâíî¿ ïðîô³ëàêòèêè òàêî¿ ïàòîëîã³¿ äîñ³
íå ³ñíóº [3].

Ó äåðæàâí³é óñòàíîâ³ «²ÌÐ ³ì. Ñ.Ï. Ãðèãîð�º-
âà ÍÀÌÍ Óêðà¿íè» àêòèâíî ïðîâîäèòüñÿ ðîçðîá-
êà òà âäîñêîíàëåííÿ ìåòîä³â ë³êóâàííÿ ÌÏÓ, ïðè
öüîìó âèâ÷àºòüñÿ åôåêòèâí³ñòü íàéñó÷àñí³øèõ
ìåòîä³â, çîêðåìà ô³çè÷íèõ [4�6]. Íà ñüîãîäí³ ïðî-
âåäåíî áàãàòî äîñë³äæåíü, â ÿêèõ ïîêàçàíî åôåê-
òèâí³ñòü çàñòîñóâàííÿ ôîòîòåðàï³¿, â òîìó ÷èñë³
ëàçåðíî¿ òà ìàãí³òîòåðàï³¿ ÿê ìåòîä³â ñóïðîâîäó
ïðîòèïóõëèííîãî ë³êóâàííÿ äëÿ îïòèì³çàö³¿ òà
êîðåêö³¿ éîãî ìîæëèâèõ øê³äëèâèõ ïîá³÷íèõ ä³é
[7�9]. Îäíîñïðÿìîâàí³ ë³êóâàëüí³ òà ïðîô³ëàê-
òè÷í³ åôåêòè ôîòîííî¿ ³ ìàãí³òíî¿ òåðàï³¿ ïîñëóæè-
ëè ï³äñòàâîþ äëÿ ïîºäíàííÿ âïëèâó öèõ äâîõ

ô³çè÷íèõ ìåòîä³â. Ïîºäíàíà ôîòîííî-ìàãí³òíà
òåðàï³ÿ, ãîëîâíèì ÷èíîì ìàãí³òîëàçåðíà, âæå ç
óñï³õîì çàñòîñîâóºòüñÿ ïðè ë³êóâàíí³ äåÿêèõ
íåîíêîëîã³÷íèõ çàõâîðþâàíü [10�12]. Óò³ì, ìîæ-
ëèâîñò³ âèêîðèñòàííÿ äëÿ ë³êóâàííÿ òà ïðîô³ëàê-
òèêè ÌÏÓ øê³ðè ïîòîêó ôîòîííîãî âèïðîì³íåí-
íÿ â îïòè÷íîìó ä³àïàçîí³ ç ä³ºþ ïîñò³éíîãî ìàã-
í³òíîãî ïîëÿ íå âèâ÷àëèñÿ.

Îòæå, ìåòîþ íàøî¿ ðîáîòè áóëî åêñïåðèìåí-
òàëüíå äîñë³äæåííÿ âïëèâó ôîòîííî-ìàãí³òíî¿
òåðàï³¿ íà ðîçâèòîê ÌÏÓ øê³ðè ó ùóð³â.

Ìåòîäèêà äîñë³äæåííÿ

Äîñë³äæåííÿ ïðîâåäåí³ íà 140 ùóðàõ-ñàìöÿõ ë³í³¿
Â³ñòàð ç ìàñîþ ò³ëà 180�200 ã.
Ëîêàëüíå ðàçîâå ðåíòãåí³âñüêå îïðîì³íåííÿ øê³ðè ó

äîç³ 50,0 Ãð ïðîâîäèëè íà ñòåãíîâ³é ä³ëÿíö³ ïðàâî¿
ê³íö³âêè òâàðèíè íà ðåíòãåíîòåðàïåâòè÷íîìó àïàðàò³
ÐÓÌ-17. Óìîâè îïðîì³íåííÿ ùóð³â áóëè òàêèìè: íàïðó-
ãà íà òðóáö³ U = 120 êÂ, àíîäíèé ñòðóì I = 13 ìÀ, áåç
ô³ëüòðà. Äëÿ ïðîâåäåííÿ åêñïåðèìåíòó âèêîðèñòîâóâàëè
ñïåö³àëüíî âèãîòîâëåíèé òóáóñ ä³àìåòðîì 10 ìì, ïðè
öüîìó ïëîùà îïðîì³íåííÿ ñêëàäàëà ïðèáëèçíî 80 ìì2.
Ôîòîííî-ìàãí³òíó òåðàï³þ (ÔÌÒ) íà îïðîì³íåíó øê³ðó

ùóð³â ïðîâîäèëè çà äîïîìîãîþ ôîòîííî-ìàãí³òíîãî ïðè-
ëàäó «Áàðâà-Ôëåêñ/Ìàã». Öÿ óñòàíîâêà ñêëàäàºòüñÿ ç
ê³ëüêîõ îêðåìèõ ìàòðèöü ó âèãëÿä³ ãíó÷êèõ ïëàñòèí,
êîæíà ç ÿêèõ ì³ñòèòü 24 ôîòîä³îäè ïåâíîãî êîëüîðó òà
äîïîâíþºòüñÿ ìàãí³òíîþ ìàòðèöåþ. Ïîòóæí³ñòü âèïðî-
ì³íåííÿ ôîòîä³îäó � 5 ìÂò, ñóìàðíà åíåðã³ÿ íà çîíó
îïðîì³íåííÿ 2 Äæ/ñì2.
Ìàãí³òíà ìàòðèöÿ º ïëàñòèíîþ ðîçì³ðîì 120 × 80 × 5 ìì,

ÿêà ì³ñòèòü 24 ê³ëüöåâèõ ìàãí³òè ç ³íäóêö³ºþ îäíîãî
ìàãí³òó 300 ìÒë; âîíà ìàº 24 êðóãë³ îòâîðè, ÿê³ çá³ãàþòü-
ñÿ ç 24 ôîòîä³îäàìè ôîòîííî¿ ìàòðèö³.
Ë³êóâàííÿ òâàðèí ïî÷èíàëè íåçàáàðîì ï³ñëÿ ëîêàëüíî-

ãî ðåíòãåí³âñüêîãî îïðîì³íåííÿ, ñåàíñè ÔÌÒ ïðîâîäè-
ëè äâ³÷³ íà äîáó ïî 20 õâ. Êóðñ ë³êóâàííÿ ñêëàäàâ 2
òèæí³, ó ïåðøèé òèæäåíü çàñòîñîâóâàëè ôîòîííî-ìàã-
í³òíó ìàòðèöþ ÷åðâîíîãî êîëüîðó (λ

max 
= 660 íì), ó äðó-

ãèé � ñèíüîãî êîëüîðó (λ
max 

= 470 íì).

Ìåòà ðîáîòè: Åêñïåðèìåíòàëüíå äîñë³äæåííÿ âïëèâó ôîòîííî-ìàãí³òíî¿ òåðàï³¿ íà ðîçâèòîê ì³ñöåâèõ ïðîìåíåâèõ
óøêîäæåíü øê³ðè ó ùóð³â.

Ìàòåð³àëè ³ ìåòîäè: Åêñïåðèìåíò ïðîâåäåíî íà á³ëèõ ùóðàõ-ñàìöÿõ ë³í³¿ Â³ñòàð, ÿêèì íà ðåíòãåíàïàðàò³ îïðîì³íþ-
âàëè ä³ëÿíêó øê³ðè íà ñòåãí³ â äîç³ 50,0 Ãð. Ôîòîííî-ìàãí³òíó òåðàï³þ (ÔÌÒ) íà îïðîì³íåíó çîíó ïðîâîäèëè çà äîïîìî-
ãîþ ìàòðè÷íîãî ïðèëàäó «Áàðâà-Ôëåêñ/Ìàã». Ë³êóâàííÿ òâàðèí ïî÷èíàëè íåçàáàðîì ï³ñëÿ ëîêàëüíîãî îïðîì³íåííÿ, ñå-
àíñè ÔÌÒ çä³éñíþâàëè äâ³÷³ íà äîáó ïî 20 õâ. Êóðñ ë³êóâàííÿ òðèâàâ 2 òèæí³. Ñïîñòåðåæåííÿ çà çàãàëüíèì ñòàíîì òâà-
ðèí òà ðîçâèòêîì ì³ñöåâîãî ïðîìåíåâîãî óøêîäæåííÿ (ÌÏÓ) øê³ðè ïðîâîäèëè âïðîäîâæ 3 ì³ñÿö³â ó êîíòðîëüí³é ãðóï³
ç³ ñïîíòàííèì çàãîºííÿì ÌÏÓ òà ó ãðóï³ ç ÔÌÒ.

Ðåçóëüòàòè: Ëîêàëüíå îïðîì³íåííÿ â äîç³ 50,0 Ãð âèêëèêàëî ó òâàðèí ðîçâèòîê ñóõèõ (68 %) òà âîëîãèõ (16 %) ïðî-
ìåíåâèõ äåðìàòèò³â, ñïîíòàííå çàãîþâàííÿ ÿêèõ ïî÷èíàëîñÿ íå ðàí³øå 30-¿ äîáè. Çàñòîñóâàííÿ ÔÌÒ çíà÷íî çìåíøóâà-
ëî ÷àñò³ñòü ðîçâèòêó ïðîìåíåâèõ äåðìàòèò³â, ïîâí³ñòþ çàïîá³ãàëî ðîçâèòêó âîëîãîãî äåðìàòèòó. Ó òâàðèí ç ÔÌÒ çíà÷íî
ðàí³øå (íà 1,5 òèæíÿ) íàñòàâàëî ïîâíå çàãîþâàííÿ ïðîìåíåâîãî óøêîäæåííÿ øê³ðè òà ïîâíîö³ííà åï³òåë³çàö³ÿ ðàíè ç
ÿê³ñíèì â³äíîâëåííÿì øåðñòíîãî ïîêðèâó. Ïîçèòèâíèì åôåêòîì ä³¿ ÔÌÒ ìîæíà ââàæàòè çíèæåííÿ ó ê³ëüêà ðàç³â ìàê-
ðîñêîï³÷íèõ îçíàê ðîçâèòêó â³ääàëåíèõ ïðîìåíåâèõ óøêîäæåíü øê³ðè.

Âèñíîâêè: Ëîêàëüíå ðåíòãåí³âñüêå îïðîì³íåííÿ ùóð³â ó äîç³ 50,0 Ãð âèêëèêàëî ðîçâèòîê ïðîìåíåâèõ äåðìàòèò³â, íà-
ñë³äêîì ÷îãî ó â³ääàëåíèé ïåð³îä áóëî íåïîâíîö³ííå çàãîºííÿ øê³ðè ç ðóáöþâàííÿì òà íåïîâíèì â³äíîâëåííÿì øåðñò-
íîãî ïîêðèâó.

Çàñòîñóâàííÿ ôîòîííî-ìàãí³òíî¿ òåðàï³¿ ïîçèòèâíî âïëèâàëî íà çàãîþâàííÿ ïðîìåíåâèõ óøêîäæåíü øê³ðè ó ëîêàëüíî
îïðîì³íåíèõ ùóð³â. ÔÌÒ âèêëèêàëî ïîëåãøåííÿ àáî çíèêíåííÿ ïðîÿâ³â îñíîâíèõ ëàíöþã³â ìåòàìîðôîçó ðàíîâî¿ çîíè,
ùî ñïðèÿëî ïðèñêîðåííþ ðåãåíåðàòîðíèõ ïðîöåñ³â ³ äîçâîëÿëî çàïîá³ãòè ðîçâèòêîâ³ ïîñòðàä³àö³éíèõ â³ääàëåíèõ íàñë³äê³â
îïðîì³íåííÿ.

Êëþ÷îâ³ ñëîâà: ôîòîííî-ìàãí³òíà òåðàï³ÿ, ðåíòãåí³âñüêå îïðîì³íåííÿ, ì³ñöåâ³ ïðîìåíåâ³ óøêîäæåííÿ øê³ðè, ïðîìåíåâ³
äåðìàòèòè.
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Ï³ääîñë³äíèõ ùóð³â áóëî ðîçïîä³ëåíî íà 3 ãðóïè: ³í-
òàêòíèõ òâàðèí (20 îñîáèí); êîíòðîëüíó (60 òâàðèí) �
ùóð³â ç ëîêàëüíèì ðåíòãåí³âñüêèì îïðîì³íåííÿì ñòåã-
íîâî¿ ä³ëÿíêè â äîç³ 50,0 Ãð ; äîñë³äíó (60 òâàðèí) �
ùóð³â ³ç ëîêàëüíèì ðåíòãåí³âñüêèì îïðîì³íåííÿì ñòåã-
íîâî¿ ä³ëÿíêè â äîç³ 50,0 Ãð ç ïîäàëüøîþ îáðîáêîþ îï-
ðîì³íåíî¿ øê³ðè ôîòîííî-ìàãí³òíèìè ìàòðèöÿìè «Áàð-
âà-Ôëåêñ/Ìàã» ç ôîòîä³îäàìè ÷åðâîíîãî òà ñèíüîãî êî-
ëüîð³â.
Ñïîñòåðåæåííÿ çà ðîçâèòêîì ÌÏÓ òà ñòàíîì òâàðèí

ïðîâîäèëè 3 ì³ñÿö³ (ó 1, 3, 7, 14, 21, 30, 45, 60-òó òà
90-òó ä ï³ñëÿ ëîêàëüíîãî îïðîì³íåííÿ).
Óñ³õ òâàðèí óòðèìóâàëè â îäíàêîâèõ ñòàíäàðòíèõ óìî-

âàõ (¿æà é âîäà ad libitum). Äîñë³äæåííÿ ïðîâîäèëè ï³ä
êîíòðîëåì Êîì³òåòó ç á³îåòèêè ÄÓ «²ÌÐ ³ì. Ñ.Ï. Ãðè-
ãîð�ºâà ÍÀÌÍ Óêðà¿íè». Ïðîòÿãîì äîñë³äæåíü òà ï³ñëÿ
¿õ çàê³í÷åííÿ ï³ääîñë³äíèõ òâàðèí âèâîäèëè ç åêñïåðè-
ìåíòó ï³ä íàðêîçîì ç äîòðèìàííÿì ïðàâèë åâòàíàç³¿ [13,
14].
Ñòàòèñòè÷íèé àíàë³ç àëüòåðíàòèâíèõ îçíàê ïðîâîäèëè

çà Ã.Ô. Ëàê³íèì [15]. Ãðóïè ç ð³çíîþ ÷àñò³ñòþ êë³í³÷íèõ
îçíàê ïîð³âíþâàëè ç âèêîðèñòàííÿì òî÷íîãî êðèòåð³þ
Ô³øåðà. Ðîçá³æíîñò³ ââàæàëè ñòàòèñòè÷íî çíà÷óùèìè
ïðè ð < 0,05 [16].

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Òâàðèíè êîíòðîëüíî¿ ãðóïè, ÿê³ îòðèìóâàëè
ëîêàëüíå îïðîì³íåííÿ øê³ðè â äîç³ 50,0 Ãð, çäå-
á³ëüøîãî çîâí³ âèãëÿäàëè çäîðîâèìè òà àêòèâíè-
ìè ïðàêòè÷íî ïðîòÿãîì óñüîãî ïåð³îäó ñïîñòåðå-
æåíü. Â³ðîã³äíî¿ âòðàòè ìàñè ò³ëà â íèõ íå çàô³ê-
ñîâàíî.

Îçíàêè ñêóéîâäæåíîñò³ øåðñò³, íåîõàéíîñò³ òà
çíèæåííÿ ðóõîâî¿ ³ õàð÷îâî¿ àêòèâíîñò³ ðåºñòðó-
âàëè ëèøå âïðîäîâæ 1-ãî òèæíÿ ï³ñëÿ ëîêàëüíîãî
îïðîì³íåííÿ ïðèáëèçíî ó 40�60 % òâàðèí. Ïðè
öüîìó ä³àðåÿ ñïîñòåð³ãàëàñÿ ò³ëüêè â îäèíè÷íèõ
âèïàäêàõ.

Ïåðø³ îçíàêè ðîçâèòêó ïðîìåíåâèõ ðåàêö³é
øê³ðè (åðèòåìè, ðàä³îåï³òåë³¿òè) ç�ÿâëÿëèñÿ ó òâà-
ðèí íà 3-òþ ä ï³ñëÿ îïðîì³íþâàííÿ, ó òàê çâàíó
«ïî÷àòêîâó äåãåíåðàòèâíó ôàçó» (òàáëèöÿ 1). Òàê,
ó 68,0 % êîíòðîëüíèõ òâàðèí íà îïðîì³íåí³é
ä³ëÿíö³ ðîçâèâàëàñÿ åðèòåìà, ùå ó 18,0 % � òî÷-
êîâ³ êðîâîâèëèâè. Íàïðèê³íö³ ïåðøîãî òèæíÿ
ñïîñòåðåæåíü (7-¿ ä) ó 68,0 % òâàðèí äàíî¿ ãðóïè
ðîçâèíóâñÿ ñóõèé äåðìàòèò ç àêòèâíèì ëóùåí-
íÿì øê³ðè. Âîäíî÷àñ â 47,0 % âèïàäê³â ôîðìóâà-
ëàñÿ ñóö³ëüíà ñóõà ê³ðêà, ó 30,0 % � ôðàãìåíòîâà-
íà (ðèñóíîê 1).

Äî ê³íöÿ 2-ãî òèæíÿ ñïîñòåðåæåíü (14-¿ ä) ó ÷à-
ñòèíè òâàðèí (42 %) çáåð³ãàëèñÿ îçíàêè ñóõîãî
äåðìàòèòó, à ó 16 % âèïàäê³â ïîâåðõíÿ îïðîì³íå-
íî¿ ä³ëÿíêè ïî÷èíàëà ìîêíóòè, âêðèâàëàñÿ âîãíè-
ùàìè åêñóäàö³¿ ³ç ñåðîçíî-ãåìîðàã³÷íèì â³ää³ëåí-
íÿì, ùî ñâ³ä÷èëî ïðî ðîçâèòîê âîëîãîãî äåðìàòè-

òó (ðèñóíîê 2). Ó öåé ïåð³îä á³ëüø³ñòü òâàðèí
äàíî¿ ãðóïè (63 %) âæå ìàëè ñòðóïè ó âèãëÿä³
ù³ëüíèõ ñóö³ëüíèõ ê³ðîê. Ñèìïòîìè, ÿê³ ðîçâèâà-
ëèñÿ ó ïåðø³ 2 òèæí³ â îïðîì³íåí³é øê³ð³, ìîæíà
ââàæàòè õàðàêòåðíèìè äëÿ äåãåíåðàòèâíî-çà-
ïàëüíî¿ òà çàïàëüíî¿ ôàçè ðàíîâîãî ïðîöåñó.

Ïî÷èíàþ÷è ç 21-¿ ä ñòàâàëî â³çóàëüíî ïîì³òíèì
ïîë³ïøåííÿ ñòàíó ïðîìåíåâîãî äåôåêòó øê³ðè. ̄ ¿
ëóùåííÿ ìàëî ì³ñöå ëèøå ó 26 % òâàðèí, ñóö³ëü-
íà ê³ðêà çáåð³ãàëèñÿ â 21 % âèïàäê³â. Ó ³íøèõ
ùóð³â (43 %) ñôîðìîâàí³ ðàí³øå ñòðóïè ïî÷èíàëè
ðîçäðîáëþâàòèñÿ, çàçíàâàëè ôðàãìåíòàö³¿ òà âè-
ãëÿäàëè íà ïîâåðõí³ ðàíè ÿê äåê³ëüêà îñòð³âö³â ñó-
õèõ ê³ðîê. Ó îêðåìèõ òâàðèí (5 %) çáåð³ãàëèñÿ îç-
íàêè âîëîãîãî äåðìàòèòó.

Öåé ìåòàìîðôîç ðàíîâî¿ ïîâåðõí³ ñâ³ä÷èâ ïðî
ïî÷àòîê ðåãåíåðàòîðíèõ ïðîöåñ³â ó îïðîì³íåí³é
çîí³ øê³ðè ùå íà ôîí³ çàïàëåííÿ.

Íàïðèê³íö³ ïåðøîãî ì³ñÿöÿ ñïîñòåðåæåíü
(30-òà ä) â³äøàðîâóâàííÿ ñòðóï³â ñïîñòåð³ãàëè
ìàéæå â óñ³õ ùóð³â. Îäíàê ó ïîëîâèíè ç íèõ ùå
ìîæíà áóëî ñïîñòåð³ãàòè çàëèøêè äð³áíèõ îêðå-
ìèõ ê³ðîê ì³æ ä³ëÿíêàìè íîâî¿ øê³ðè, ³ç çîâí³ íîð-
ìàëüíèì âèãëÿäîì, ùî ñâ³ä÷èëî ïðî ïî÷àòîê ðå-
ãåíåðàòîðíî¿ ôàçè (ðèñóíîê 3).

Ïðîòå íà 45-òó ä ñïîñòåðåæåíü ó á³ëüøîñò³
êîíòðîëüíèõ ùóð³â (85,0 % âèïàäê³â) ç ëîêàëü-
íèì ðåíòãåí³âñüêèì îïðîì³íåííÿì íà ïîâí³ñòþ
åï³òåë³çîâàí³é ðàíîâ³é ïîâåðõí³ ñòàâàâ ïîì³òíèì
ðóáåöü, ÿêèé çàëèøàâñÿ é íàäàë³ (60�90-òà ä). Íà
â³äíîâëåí³é øê³ð³ ïðîÿâëÿëàñÿ ã³ïåðï³ãìåíòàö³ÿ,
ïåðåâàæíî ó çîí³ ðóáöþâàííÿ. Øåðñòíèé ïîêðèâ
íà îïðîì³íåí³é ä³ëÿíö³ áóâ íåÿê³ñíèé, ç ð³äêîþ ³
ëàìêîþ øåðñòþ. Ïîä³áíà ìàêðîñêîï³÷íà êàðòèíà
øê³ðè ó öåé ïåð³îä ìîæå ñâ³ä÷èòè ïðî ïî÷àòîê
ðîçâèòêó â³ääàëåíèõ íàñë³äê³â îïðîì³íåííÿ.

Ñë³ä çàçíà÷èòè, ùî îçíàêè ðóáöþâàííÿ ó âè-
ãëÿä³ ïîòîâùåíèõ òåìíèõ ñìóæîê øê³ðè âèÿâëÿ-
ëèñÿ ïðàêòè÷íî â óñ³õ ï³ääîñë³äíèõ òâàðèí ö³º¿
ãðóïè. Íàïðèê³íö³ ïåð³îäó ñïîñòåðåæåíü (90-òà ä)
ïîâíå â³äíîâëåííÿ øåðñòíîãî ïîêðèâó ñòàëîñÿ
ò³ëüêè â ÷àñòèíè òâàðèí (22,0 %), õî÷à ó íèõ
øåðñòü áóëà ð³äêîþ, ùî äîçâîëÿëî â á³ëüøîñò³ âè-
ïàäê³â áà÷èòè ï³ä íåþ âèùåâêàçàíó ï³ãìåíòîâàíó
ðóáöåâó ñìóæêó (ðèñóíîê 4).

Çàñòîñóâàííÿ ôîòîííî-ìàãí³òíèõ ìàòðèöü
çíà÷íîþ ì³ðîþ âïëèâàëî íà ïåðåá³ã ÌÏÓ òà çà-
ãàëüíèé ñòàí òâàðèí. Ó ïåðøèé òèæäåíü ñïîñòå-
ðåæåíü ùóðè äîñë³äíî¿ ãðóïè çà çîâí³øíèì âèãëÿ-
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äîì òà ïîâåä³íêîþ ìàéæå íå â³äð³çíÿëèñÿ â³ä ³í-
òàêòíèõ òâàðèí, âèïàäê³â ä³àðå¿ â íèõ íå çàô³êñîâà-
íî. Ïðè öüîìó âæå íà 3-òþ ä ñòàâàëè ïîì³òíèìè
ñóòòºâ³ â³äì³ííîñò³ â³ä êîíòðîëþ â ïåðåá³ãó ëîêàëü-
íîãî ïðîìåíåâîãî óøêîäæåííÿ øê³ðè. Îçíàêè
ïðîìåíåâîãî óøêîäæåííÿ (áë³äà åðèòåìà òà ëó-
ùåííÿ øê³ðè) ç�ÿâëÿëèñÿ ò³ëüêè ó ê³ëüêîõ âèïàäêàõ.

Íà 7-ìó ä ñïîñòåðåæåíü ó òâàðèí ãðóïè ÔÌÒ
îçíàêè ÌÏÓ ñòàâàëè ïîì³òí³øèìè. Îäíàê âè-

ïàäê³â åðèòåìè íå çàô³êñîâàíî â æîäíîãî ùóðà,
òî÷êîâ³ êðîâîâèëèâè ó çîí³ ëîêàëüíîãî îïðîì³-
íåííÿ ó ö³é ãðóï³ çóñòð³÷àëèñÿ ð³äøå, í³æ ó êîíò-
ðîë³ (14,0 âèïàäê³â ïðîòè 30,0 % ó êîíòðîëüí³é
ãðóï³). Íà 7-ìó ä ïîì³òíî ìåíøîþ áóëà ÷àñò³ñòü
ëóùåííÿ (43,0 ïðîòè 68,0 % ó êîíòðîëüí³é ãðóï³,
ð < 0,05). Íàïðèê³íö³ 2-ãî òèæíÿ ñïîñòåðåæåíü
(14-òà ä) ëóùåííÿ íà îïðîì³íåí³é ä³ëÿíö³ â³äçíà-
÷àëîñÿ ò³ëüêè ó 5,0 % òâàðèí äîñë³äíî¿ ãðóïè (ïðî-

Òàáëèöÿ 1

Äèíàì³êà ïåðåá³ãó ì³ñöåâîãî ïðîìåíåâîãî óøêîäæåííÿ â åêñïåðèìåíòàëüíèõ òâàðèí ³ç ëîêàëüíèì îïðîì³íåííÿì
ó äîç³ 50,0 Ãð  ïðè ñïîíòàííîìó çàãîþâàíí³ òà ïðè çàñòîñóâàíí³ ôîòîííî-ìàãí³òíî¿ òåðàï³¿

Dynamics of the course of local radiation lesion in experimental animals with local exposure to a dose of 50.0 Gy
at spontaneous healing and application of photon-magnetic therapy

Ïðèì³òêà. * Ð³çíèöÿ â³ðîã³äíà ïîð³âíÿíî ç âåëè÷èíàìè ïîêàçíèê³â êîíòðîëüíî¿ ãðóïè.

Îçíàêà ÌÏÓ

Òåðì³í ñïîñòåðåæåííÿ, äîáà

3 7 14 21 30 45 60 90

Kîíòðîëüíà ãðóïà

Åðèòåìà, %,  n
68,0 ± 8,0

27
3,0 ± 3,0

1
3,0 ± 3,0

1
0 0 � � �

Kðîâîâèëèâè, %,  n
18,0 ± 6,0

7
30,0 ± 7,0

11
39,0 ± 8,0

15
10,0 ± 5,0

4
3,0 ± 3,0

1
� � �

Ëóù ³ííÿ, %,  n
20

68,0 ± 8,0
26

42,0 ± 8,0
16

26,0 ± 7,0
11

3,0 ± 3,0
1

� � �

Âîëîãèé äåðìàòèò, %, n 0 0
16,0 ± 6,0

6
5,0 ± 3,0

2
0 � � �

Ñóö³ëüíà ê³ðêà, %,  n 0
47,0 ± 8,0

18
63,0 ± 8,0

24
21,0 ± 6,0

9
3,0 ± 3,0

1
� � �

Ïîîäèíîê³ ê³ðêè, %,  n 0
30,0 ± 7,0

11
50,0 ± 8,0

19
43,0 ± 8,0

18
53,0 ± 9,0

17
� � �

Ðóáö³, %,  n � � � � �
85,0 ± 8,0

17
47,0 ± 18,0

7
44,0 ± 18,0

4

×àñòêîâå â³äíîâëåííÿ
øåðñòíîãî ïîêðèâó, %, n

0 0
58,0 ± 8,0

22
55,0 ±  8,0

23
88,0 ± 6,2

8
100,0 ± 0,0

20
93,0 ± 7,0

14
78,0 ± 15,0

7

Ïîâíå â³äíîâëåííÿ
øåðñòíîãî ïîêðèâó, %, n

0 0 0 0 0 0
7,0 ± 7,0

1
22,0 ± 15,0

2

n  íà êîæíèé òåðì³í
ñïîñòåðåæåííÿ

40 38 38 42 32 20 15 9

Ãðóïà ç ÔÌÒ

Åðèòåìà, %,  n
10

0 0 0 0 � � �

Kðîâîâèëèâè, %,n
8,0 ± 4,0

3
14,0 ± 5,0

6
10,0 ± 5,0*

4
0 0 � � �

Ëóù³ííÿ, %, n
48,0 ± 8,0

19
43,0 ± 8,0*

18
5,0 ± 3,0*

2
3,0 ± 3,0*

1
0 � � �

Âîëîãèé äåðìàòèò, %,  n 0 0
2,0 ± 2,0*

1
0 0 � � �

Ñóö³ëüíà ê³ðêà, %,  n 0
43,0 ± 8,0

18
55,0 ± 8,0

22
3,0 ± 3,0

1
0 � � �

Ïîîäèíîê³ ê³ðêè, %,  n 0
24,0 ± 7,0

10
32,0 ± 8,0

13
21,0 ± 7,0

8
17,0 ± 7,0*

5
� � �

Ðóáö³, %,  n � � � � �
35,0 ± 10,0*

8
33,0 ± 13,0

5
8,0 ± 8,0

1

×àñòêîâå â³äíîâëåííÿ
øåðñòíîãî ïîêðèâó, %, n

0
33,0 ± 7,0*

14
98,0 ± 2,0*

39
92,0 ± 4,0*

35
90,0 ± 6,0

27
77,0 ± 9,0

17
67,0 ± 13,0

10
54,0 ± 14,0

7

Ïîâíå â³äíîâëåííÿ
øåðñòíîãî ïîêðèâó, %, n

0 0 0
8,0 ± 4,0

3
10,0 ± 6,0

3
23,0 ± 9,0*

5
33,0 ± 13,0

5
46,0 ±14,0

6

n  íà êîæíèé òåðì³í
ñïîñòåðåæåííÿ

40 42 40 38 30 22 15 13
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òè 42,0 % ó êîíòðîë³, ð < 0,01). Ñóõ³ ê³ðêè óòâîðþ-
âàëèñÿ â 55,0 % âèïàäê³â (ïðîòè 63,0 % ó êîíò-
ðîë³). Òîáòî ó ö³é ãðóï³ ìàëè ì³ñöå ñèìïòîìè ñó-
õîãî äåðìàòèòó, àëå ïðàêòè÷íî áåç îçíàê ðîçâèò-
êó âîëîãîãî. Ñë³ä çàçíà÷èòè, ùî ó öåé ïåð³îä ó
á³ëüøîñò³ òâàðèí (98,0 ïðîòè 58,0 % â êîíòðîë³,
ð < 0,05) øåðñòíèé ïîêðèâ ÷àñòêîâî â³äíîâëþ-
âàâñÿ.

Íà 21-øó ä ó ãðóï³ òâàðèí ç ÔÌÒ î÷èùåííÿ ðàí
â³äáóâàëîñÿ çíà÷íî àêòèâí³øå: ñóõ³ ñóö³ëüí³ ê³ðêè
çáåð³ãàëèñÿ ëèøå â îêðåìèõ òâàðèí (3,0 %), çà-
ëèøêè ê³ðîê áóëè ùå ó 21,0 % (ïðîòè 43,0 % ó êîíò-

ðîë³ â òîé æå ïåð³îä). Ó á³ëüøîñò³ òâàðèí ðàíîâà
ïîâåðõíÿ âæå áóëà ö³ëêîì ÷èñòîþ, ó äåÿêèõ ç íèõ
(8,0 %) âæå ìàëî ì³ñöå ïîâíå â³äíîâëåííÿ øåðñò-
íîãî ïîêðèâó. Äî 30-¿ ä ñïîñòåðåæåíü çàëèøêè
ê³ðîê çáåð³ãàëèñÿ ó 17,0 % ï³ääîñë³äíèõ, ó ðåøòè â
çîí³ îïðîì³íåííÿ øê³ðà áóëà ÷èñòîþ òà âèãëÿäà-
ëà äîñèòü çäîðîâîþ.

 Íà ï³äñòàâ³ îòðèìàíèõ äàíèõ ìîæíà ââàæàòè,
ùî ó ùóð³â äîñë³äíî¿ ãðóïè ðåãåíåðàòîðíà ôàçà
ïî÷èíàëàñÿ âæå íà 21-øó ä, òîä³ ÿê ó êîíòðîëüí³é
ãðóï³ ëèøå äî 30-¿ ðîçâèâàëèñÿ â³çóàëüíî ïîì³òí³
îçíàêè ðåãåíåðàö³¿. Òîáòî ïåðåâàæàííÿ ðåãåíåðà-

Ðèñóíîê 1. Ì³ñöåâ³ ïðîìåíåâ³ óøêîäæåííÿ øê³ðè ùóðà íà
7-ìó ä ï³ñëÿ ðàä³àö³éíîãî âïëèâó (äîçà 50,0 Ãð): (⇑) � ñóõà
ñóö³ëüíà ê³ðêà â çîí³ ëîêàëüíîãî îïðîì³íåííÿ

Fig. 1. Local radiation lesions of the rat skin on day 7 after
radiation exposure (dose 50.0 Gy): (⇑) � dry whole crust in the
zone of local exposure

Ðèñóíîê 2. Ì³ñöåâ³ ïðîìåíåâ³ óøêîäæåííÿ øê³ðè ùóðà íà
14-òó ä ï³ñëÿ ðàä³àö³éíîãî âïëèâó (äîçà 50,0 Ãð): (⇑) � ê³ðêà
ìîêíå, ñåðîçíå â³ää³ëåííÿ ó çîí³ ëîêàëüíîãî îïðîì³íåííÿ

Fig. 2. Local radiation lesions of the rat skin on day 14 after
the radiation exposure (dose 50.0 Gy): (⇑) � the crust is wet
with serous discharge in the zone of local exposure

Ðèñóíîê 3. Âèãëÿä øê³ðè ùóðà íà 30-òó ä ï³ñëÿ ðàä³àö³é-
íîãî âïëèâó (50,0 Ãð): (⇑) � çîâí³ çäîðîâà øê³ðà â çîí³ ëî-
êàëüíîãî îïðîì³íåííÿ

Fig. 3. Rat skin on day 30 after radiation exposure (50.0 Gy):
(⇑) � externally healthy skin in the zone of local exposure

Ðèñóíîê 4. Âèãëÿä øê³ðè ùóðà íà 90-òó ä ï³ñëÿ ðàä³àö³é-
íîãî âïëèâó (50,0 Ãð): (⇑) � ï³çí³ ðóáöåâ³ çì³íè â çîí³ ëî-
êàëüíîãî îïðîì³íåííÿ

Fig. 4. The skin on day 90 after the radiation exposure (50.0
Gy): (⇑) � late cicatrical changes in the zone of local exposure



ÓÐÆ416

Ðèñóíîê 5. Âèãëÿä øê³ðè ùóðà íà 90-òó ä ï³ñëÿ ðàä³àö³é-
íîãî âïëèâó (50,0 Ãð): (⇑) � ïîâíå çàãîºííÿ øê³ðè íà ì³ñö³
ÌÏÓ ïðè çàñòîñóâàíí³ ÔÌÒ

Fig. 5. The rat skin on day 90 after the radiation exposure
(50.0 Gy): (⇑) � complete healing of the skin on the site of
local radiation lesion at PMT application

òîðíèõ ïðîöåñ³â íàä çàïàëüíèìè â ë³êîâàí³é ãðóï³
ïî÷èíàëîñÿ ðàí³øå ïðèáëèçíî íà 1,5 òèæíÿ. Íà-
ïðèê³íö³ ïåðøîãî ì³ñÿöÿ äîñë³äæåíü ïîâåðõíÿ
ïðîìåíåâîãî äåôåêòó ïîâí³ñòþ î÷èùóâàëàñÿ,
ç�ÿâëÿâñÿ ïîâíîö³ííèé øåðñòíèé ïîêðèâ.

Ïåðø³ ìàêðîñêîï³÷í³ îçíàêè ïî÷àòêó ô³áðîòè-
çàö³¿ â ãðóï³ ÔÌÒ ñïîñòåð³ãàëèñÿ íà äðóãèé ì³ñÿöü
(45-òà ä) ò³ëüêè ó òðåòèíè òâàðèí (35,0 %), â ÿêèõ
ìîæíà áóëî ñïîñòåð³ãàòè ðóáåöü ó âèãëÿä³ âóçüêî¿
ñìóæêè ï³ãìåíòîâàíî¿ òêàíèíè. Ïîÿâó àíàëîã³÷-
íèõ îçíàê â³ääàëåíèõ ïðîÿâ³â ä³¿ ðàä³àö³¿ ó öåé æå
ïåð³îä ìè â³äçíà÷àëè ³ â êîíòðîëüí³é ãðóï³, àëå ó
ùóð³â äîñë³äíî¿ ãðóïè ¿õ ÷àñò³ñòü áóëà ó 2,5 ðàçó
ìåíøå (ð < 0,05).

Ó á³ëüø â³ääàëåíèé ïåð³îä (òðåò³é ì³ñÿöü ñïî-
ñòåðåæåíü) ó ãðóï³ ç ÔÌÒ ðóáöåâ³ çì³íè øê³ðè ïî-
ñòóïîâî çíèêàëè, òàê ùî íàïðèê³íö³ äîñë³äæåííÿ
(90-òà ä) ìàêðîñêîï³÷í³ ïðîÿâè ï³çí³õ ïðîìåíåâèõ
óøêîäæåíü øê³ðè çàëèøàëèñÿ ò³ëüêè â îêðåìèõ òâà-
ðèí (8,0 %). Ïîâíå òà ÿê³ñíå â³äíîâëåííÿ øåðñòíîãî
ïîêðèâó íà 90-òó ä â³äáóâàëîñÿ ó çíà÷íî¿ ÷àñòèíè
ùóð³â (46,0 %), ÿê³ îòðèìóâàëè ÔÌÒ (ðèñóíîê 5).

Òàêèì ÷èíîì, ôîòîííî-ìàãí³òíà òåðàï³ÿ
ñïðàâëÿëà çíà÷íó ë³êóâàëüíó òà ïðîô³ëàêòè÷íó
ä³þ íà ïàòîëîã³÷í³ ïðîöåñè â îïðîì³íåí³é øê³ð³.
Çàñòîñóâàííÿ ÔÌÒ çíà÷íî çìåíøóâàëî ÷àñò³ñòü
ðîçâèòêó ïðîìåíåâèõ äåðìàòèò³â ó ï³ääîñë³äíèõ
ùóð³â, ñïðèÿëî ¿õ øâèäøîìó çíèêíåííþ (íà 1,5
òèæíÿ), ïðè ïîâí³é â³äñóòíîñò³ ðîçâèòêó âîëîãîãî
äåðìàòèòó. Ö³ëêîâèòå çàãîºííÿ ïðîìåíåâîãî óø-
êîäæåííÿ øê³ðè ó òâàðèí, ïîâíîö³ííà åï³òåë³çà-
ö³ÿ ç ÿê³ñíèì â³äíîâëåííÿì øåðñòíîãî ïîêðèâó ó
ùóð³â, ÿê³ îòðèìóâàëè ÔÌÒ, çíà÷íî ïðèñêîðþâà-
ëèñÿ òà â³äáóâàëèñÿ íà 1,5 òèæíÿ ðàí³øå, í³æ ó
êîíòðîëüí³é ãðóï³. Ö³êàâèì ïîçèòèâíèì åôåêòîì
ä³¿ ÔÌÒ ìîæíà ââàæàòè çíèæåííÿ ó ê³ëüêà ðàç³â
ïðîÿâ³â ìàêðîñêîï³÷íèõ îçíàê ðîçâèòêó â³ääàëå-
íèõ ïðîìåíåâèõ óøêîäæåíü øê³ðè. Â íàñòóïíèõ
ïîâ³äîìëåííÿõ áóäóòü íàâåäåí³ ðåçóëüòàòè äî-
ñë³äæåíü âïëèâó ôîòîííî-ìàãí³òíî¿ òåðàï³¿ íà
ìîðôîôóíêö³îíàëüíèé ñòàí îïðîì³íåíî¿ øê³ðè íà
ð³çíèõ ôàçàõ ïåðåá³ãó ðàíîâîãî ïðîöåñó.

Âèñíîâêè

1. Ëîêàëüíå ðàçîâå ðåíòãåí³âñüêå îïðîì³íåííÿ
ä³ëÿíêè øê³ðè ùóð³â ó äîç³ 50,0 Ãð âèêëèêàëî ðîç-
âèòîê ïðîìåíåâèõ äåðìàòèò³â ó ðàíí³é ïîñòïðî-
ìåíåâèé ïåð³îä (1-é ì³ñÿöü ñïîñòåðåæåíü).

2. Ó â³ääàëåí³ òåðì³íè (3-é ì³ñÿöü ñïîñòåðå-
æåíü) çàãîºííÿ îïðîì³íåíèõ ä³ëÿíîê øê³ðè ó òâà-
ðèí áóëî íåïîâíîö³ííèì, ñóïðîâîäæóâàëîñÿ ðóá-
öþâàííÿì òà íåïîâíèì â³äíîâëåííÿì øåðñòíî-
ãî ïîêðèâó.

3. Çàñòîñóâàííÿ ôîòîííî-ìàãí³òíèõ ìàòðèöü
íà çîíó îïðîì³íåííÿ øê³ðè çíà÷íî çìåíøóâàëî
÷àñò³ñòü ðîçâèòêó òà ïðèñêîðþâàëî çàãîºííÿ ïðî-
ìåíåâèõ äåðìàòèò³â ó ùóð³â, ïîëåãøóâàëî ïåðåá³ã
ðàíîâîãî ïðîöåñó.

4. Ó â³ääàëåíèé ïåð³îä ï³ñëÿ îïðîì³íåííÿ ôî-
òîííî-ìàãí³òíà òåðàï³ÿ ïðèñêîðþâàëà ïîâíå çà-
ãîºííÿ ïðîìåíåâîãî óøêîäæåííÿ øê³ðè (íà 1,5
òèæíÿ) ç ïîâíîö³ííîþ åï³òåë³çàö³ºþ òà ÿê³ñíèì
â³äíîâëåííÿì øåðñòíîãî ïîêðèâó, ïðè÷îìó ÷àñ-
ò³ñòü îçíàê â³ääàëåíèõ íàñë³äê³â îïðîì³íåííÿ
øê³ðè (ðóáö³, ã³ïåðï³ãìåíòàö³ÿ) çìåíøóâàëàñÿ ó
ê³ëüêà ðàç³â.
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