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ÏÈÑÜÌÎ
Â ÐÅÄÀÊÖÈÞ

Îäíèì èç òðàäèöèîííûõ ïðîòîêîëîâ ëó÷åâîé òå-
ðàïèè îíêîëîãè÷åñêèõ áîëüíûõ ÿâëÿåòñÿ èñïîëüçîâà-
íèå  îáùåïðèíÿòîãî ðåæèìà ôðàêöèîíèðîâàíèÿ îá-
ëó÷åíèÿ â ðàçîâîé î÷àãîâîé  äîçå 2 Ãð 5 ðàç â íåä â
òå÷åíèå 6 íåä äî  ñóììàðíîé î÷àãîâîé äîçû 60 Ãð.
Äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè ëó÷åâîé òåðàïèè
èñïîëüçóþòñÿ ðàäèîñåíñèáèëèçàòîðû. Ñ äðóãîé ñòî-
ðîíû, äëÿ èçáåæàíèÿ íåïîñðåäñòâåííûõ ïîáî÷íûõ
ýôôåêòîâ ðàäèîòåðàïèè, òàêèõ êàê òîøíîòà, ðâîòà,
äèàðåÿ,  íåîáõîäèìà èçìåíèòü ðåæèì ôðàêöèîíèðî-
âàíèÿ è óìåíüøèòü ñóììàðíóþ î÷àãîâóþ  äîçó îá-
ëó÷åíèÿ. Ìû ïðåäëàãàåì íîâûé ïîäõîä äëÿ îñóùå-
ñòâëåíèÿ ëó÷åâîé òåðàïèè ñ èñïîëüçîâàíèåì ðàäèî-
ñåíñèáèëèçàòîðà ñàíàçîëà äëÿ ïîâûøåíèÿ ÷óâñòâè-
òåëüíîñòè îïóõîëè ê îáëó÷åíèþ è ãëèêîçèäîâ âèòà-
ìèíà Ñ è âèòàìèíà Å äëÿ çàùèòû íîðìàëüíûõ òêàíåé.

1. Ñåíñèáèëèçàöèÿ îïóõîëè ñàíàçîëîì

Ñàíàçîë (ÀÊ-2123) áûë ñèíòåçèðîâàí â óíèâåðñè-
òåòå Êèîòî 20 ëåò íàçàä êàê ðàäèîñåíñèáèëèçàòîð [9].
Y. Shibamoto et al. (1986) áûëè îïóáëèêîâàíû ðåçóëü-
òàòû ñðàâíèòåëüíîãî èññëåäîâàíèÿ  in vitro íà êëåòêàõ
V79  àêòèâíîñòè è òîêñè÷íîñòè  15 ñîåäèíåíèé 3-íèò-
ðîòðèàçîëîâ (3-Nitrotriazole) ñ ðàçëè÷íîé ñòðóêòóðîé
áîêîâîé öåïè äëÿ îöåíêè èõ ðàäèîñåíñèáèëèçèðóþ-
ùèõ ñâîéñòâ [21]. Â 1989 ã. áûëà ïðèíÿòà  ìåæäóíàðîä-
íàÿ êîîðäèíàöèîííàÿ ïðîãðàììà ïî õèìè÷åñêîé ìî-
äèôèêàöèè ëå÷åíèÿ ðàêà  ñ èñïîëüçîâàíèåì ñàíàçîëà
(N-(2’-methoxethyl)-2-(3’’-nitro-1’’-triazole) acetamide
 (3-NTA- CH2CONHC2H4OCH3), êîòîðàÿ êóðèðîâàëàñü
Ôîíäîì èçó÷åíèÿ çäîðîâüÿ (Êèîòî, ßïîíèÿ). Íà îñ-
íîâå ýêñïåðèìåíòàëüíûõ ðåçóëüòàòîâ 18 ãðóïï èññëå-
äîâàòåëåé, ðàáîòàâøèõ â 7 ñòðàíàõ, áûëè ïðîâåäåíû
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êëèíè÷åñêèå èñïûòàíèÿ â 12 ñòðàíàõ 30 ãðóïïàìè
ó÷åíûõ, â êîòîðûõ ïðèíÿëî ó÷àñòèå áîëåå 700 ïàöè-
åíòîâ ñî çëîêà÷åñòâåííûìè íîâîîáðàçîâàíèÿìè ðàç-
ëè÷íûõ ëîêàëèçàöèé (äàííûå ñóììèðîâàíû â 1998 ã.
â ñïåöèàëüíîì èçäàíèè ïðîô. Êàãèÿ [8]). Â 2005 ã.
N.G. Huilgol et al. [4] ïðåäñòàâëåíû ïåðâûå îáíàäåæè-
âàþùèå  ðåçóëüòàòû ïî èçó÷åíèþ ðàäèîñåíñèáèëè-
çèðóþùåé àêòèâíîñòè ñàíàçîëà íà 200 áîëüíûõ ðà-
êîì øåéêè ìàòêè III ñò. â 5 ñòðàíàõ (Èíäèÿ, Ïàêèñòàí,
Òóðöèÿ, Íèãåðèÿ, Øðè-Ëàíêà). Èññëåäîâàíèÿ ïðîâî-
äèëèñü â ðàìêàõ  ïðîåêòà ìåæäóíàðîäíîãî àãåíòñòâà
ïî àòîìíîé ýíåðãåòèêå (ÌÀÃÀÒÝ).

Â Ðîññèè áûëè ïîëó÷åíû ýêñïåðèìåíòàëüíûå
äàííûå îá èììóíîìîäóëèðóþùåé àêòèâíîñòè  ñàíà-
çîëà â ìàëûõ äîçàõ (â 100 ðàç ìåíüøèõ, ÷åì ïðèìåíÿ-
ëèñü äëÿ ðàäèîñåíñèáèëèçàöèè), à èìåííî î ñïîñîá-
íîñòè ñàíàçîëà àêòèâèðîâàòü åñòåñòâåííûå êèëëåðíûå
êëåòêè è ìàêðîôàãè ó ìûøåé-îïóõîëåíîñèòåëåé [1].
R. Rajagopalan et al. [16] ïîêàçàëè, ÷òî ñàíàçîë â äîçå
40 ìã/êã èíäóöèðóåò àïîïòîç îïóõîëåâûõ êëåòîê íà
òàêîì æå óðîâíå, êàê ãàììà-òåðàïèÿ â ÐÎÄ 2,5 Ãð, à
òàêæå ñïîñîáåí óñèëèâàòü èíäóöèðîâàííûé îáëó÷å-
íèåì àïîïòîç îïóõîëåâûõ êëåòîê. Ýòè ðåçóëüòàòû ñâè-
äåòåëüñòâóþò î ñïîñîáíîñòè ñàíàçîëà ìîäóëèðîâàòü
àêòèâíîñòü èììóíîêîìïåòåíòíûõ êëåòîê è ïðîãðàì-
ìèðóåìóþ ãèáåëü îïóõîëåâûõ êëåòîê.

Íåäàâíî M. Sugie et al. [24] â ñðàâíèòåëüíîì èñ-
ñëåäîâàíèè ðàäèîñåíñèáèëèçèðóþùèõ ñâîéñòâ 3 ñî-
åäèíåíèé èç êëàññà íèòðîàçîëîâ: ñàíàçîëà, KU-285  è
íèìîðàçîëà –  íà ìîäåëè êëåòîê îïóõîëè SCCVII in
vitro è in vivo áûëî ïîêàçàíî ïðåèìóùåñòâî ñàíàçîëà
íàä äðóãèìè àãåíòàìè, ïðè ýòîì óñèëåíèå  ýôôåêòà
ñîñòàâèëî 1,85  ïðè âíóòðèâåííîì ââåäåíèè ñàíàçîëà
â äîçå 100 ìã/êã. V.T. Kagiya et al. [7] áûëî ïîêàçàíî,
÷òî êîíöåíòðàöèÿ ñàíàçîëà â ïëàçìå ÷åðåç 10 ìèí
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ïîñëå åãî èíúåêöèè â äîçå 100 ìã/êã ñîñòàâèëà
100 ìêã/ìë, ÷òî ñðàâíèìî ñ  óðîâíåì, êîòîðûé íà-
áëþäàë R. Shu  et al. [23] ó ïàöèåíòîâ ÷åðåç 3 ÷ ïîñëå
ïåðîðàëüíîãî ââåäåíèÿ 3,1 ã ñàíàçîëà.

Ñ äðóãîé ñòîðîíû, èçâåñòíî, ÷òî ïîëíûé îòâåò
ñîëèäíîé  îïóõîëè íà ëó÷åâóþ òåðàïèþ óâåëè÷èâà-
åòñÿ ñ äîçîé îáëó÷åíèÿ, èçìåíÿþùåéñÿ S-îáðàçíî,
ïðè ýòîì âûÿâëåíà ñâÿçü c äîçîé õèìè÷åñêîãî ñåíñè-
áèëèçàòîðà. K. Sasai et al. [18] ñîîáùàëè, ÷òî èíäóê-
öèîííàÿ äîçà D0 (äîçà îáëó÷åíèÿ, ïðè êîòîðîé äîñòè-
ãàåòñÿ õîòÿ áû ìèíèìàëüíîå óìåíüøåíèå îïóõîëè)
äëÿ îïóõîëåâîãî øòàììà SCCVII ñîñòàâëÿåò 59 Ãð,
òîãäà êàê ïðè èñïîëüçîâàíèè ðàäèîñåíñèáèëèçàòîðà
SR-2508 îíà ìîæåò áûòü ñíèæåíà äî 40 Ãð, KU-2285 –
äî  30 Ãð. Òàêèì îáðàçîì, èñïîëüçóÿ äàííûå ðàäèî-
ñåíñèáèëèçàòîðû, ìîæíî ñíèçèòü èíäóêöèîííóþ
äîçó îáëó÷åíèÿ.  J. Overgaard  et al. [14] ïîêàçàëè, ÷òî
ãèïåðòåðìèÿ, èñïîëüçóåìàÿ â êà÷åñòâå ðàäèîñåíñè-
áèëèçèðóþùåãî âîçäåéñòâèÿ, ïîçâîëèëà ñíèçèòü D0 ñ
80 Ãð  äî 50 Ãð ó áîëüíûõ îïóõîëÿìè øåè ñ ìåòàñòàçà-
ìè â ëèìôîóçëû, ñ 80 äî 30 Ãð ó áîëüíûõ ñ ìåëàíî-
ìîé, ñ 40 äî 20 Ãð ó áîëüíûõ ðàêîì ìîëî÷íîé æåëåçû.
Òàêèì îáðàçîì, ïîëó÷åííûå äàííûå ñâèäåòåëüñòâó-
þò î âîçìîæíîñòè ñíèæåíèÿ èíäóêöèîííîé äîçû
îáëó÷åíèÿ íà 20–50 Ãð ïðè èñïîëüçîâàíèè ðàäèîñåí-
ñèáèëèçàòîðîâ èëè ãèïåðòåðìèè.

Íåäàâíî M. Koizumi et al. [11] îïóáëèêîâàëè ïåð-
âûå äàííûå îá èñïîëüçîâàíèè ñàíàçîëà â ëå÷åíèÿ
ñàðêîìû ìÿãêèõ òêàíåé, êîòîðûé ïðèìåíÿëñÿ â êàï-
ñóëàõ (1 ã) per os çà 3 ÷ äî ëó÷åâîé òåðàïèè â ÐÎÄ 2 Ãð
â îáùåé ñëîæíîñòè 10 ðàç íà ïðîòÿæåíèè 2 íåä. Â
ðåçóëüòàòå ëå÷åíèÿ áûëà äîñòèãíóòà ïðàêòè÷åñêè ïîë-
íàÿ ðåãðåññèÿ îïóõîëè, î ÷åì ñóäèëè ïî  óìåíüøå-
íèþ ðàçìåðà îïóõîëè  è ïî îòñóòñòâèþ æèçíåñïî-
ñîáíûõ  îïóõîëåâûõ êëåòîê.  Ïðèâåäåííûå âûøå ýêñ-
ïåðèìåíòàëüíûå è êëèíè÷åñêèå äàííûå ÿñíî äåìîí-
ñòðèðóþò, ÷òî ïðèìåíåíèå ñàíàçîëà ïîçâîëÿåò ñíè-
çèòü ñóììàðíóþ êóðñîâóþ äîçó è ïîâûñèòü ïîëíûé
îòâåò îïóõîëè ïðè ðàäèîòåðàïèè.

2. Çàùèòà íîðìàëüíûõ òêàíåé
ãëèêîçèäàìè âèòàìèíîâ

Îäíîé èç âàæíåéøèõ ïðîáëåì ðàäèîòåðàïèè ÿâ-
ëÿåòñÿ ñíèæåíèå ïîáî÷íûõ ýôôåêòîâ, ÷òî âàæíî íå
òîëüêî äëÿ ñîõðàíåíèÿ êà÷åñòâà æèçíè áîëüíûõ, íî è
äëÿ îáåñïå÷åíèÿ ýñêàëàöèè äîç äëÿ ïîâûøåíèÿ ýô-
ôåêòèâíîñòè. Îäíèì èç ïåðñïåêòèâíûõ ñîåäèíåíèé ñ
ðàäèîïðîòåêòîðíûì äåéñòâèåì ÿâëÿåòñÿ ñèíòåçèðî-
âàííûé â ßïîíèè ìîíîãëèêîçèä òîêîôåðîëà

(Tocopherol Monoglycoside - TMG), ïåðâûå ñâåäåíèÿ
îá ýôôåêòèâíîñòè êîòîðîãî áûëè ïðåäñòàâëåíû
T. Norimura et al. [13] â 1996 ã. Â ïîñëåäóþùèå ãîäû
áûëè ïîëó÷åíû äàííûå î ñïîñîáíîñòè ÒÌG çàùè-
ùàòü ìèêðîñîìàëüíûå ìåìáðàíû ïå÷åíè [17], ñíè-
æàòü  èíòåíñèâíîñòü èíäóöèðîâàííîãî ãàììà-îáëó-
÷åíèåì  ïîâðåæäåíèÿ ÄÍÊ [15], ïðåäîòâðàùàòü îáðà-
çîâàíèå ìèêðîÿäåð è õðîìîñîìíûõ àáåððàöèé â êîñ-
òíîì ìîçãå îáëó÷åííûõ ìûøåé M. Satyamitra et al.
[19, 20]. Ñîãëàñíî ðåçóëüòàòàì [22], ïðè èñïîëüçîâàíèè
TMG äîçà îáëó÷åíèÿ, ïðè êîòîðîé ïîãèáàëî 50 % îá-
ëó÷åííûõ ìûøåé,  áûëà ïîâûøåíà ñ 6 äî 6,7 Ãð,  ïðè
ýòîì äîçà-ìîäèôèöèðóþùèé ôàêòîð ñîñòàâèë 1,12.

Í.Â. ×åðäûíöåâîé ñ ñîàâò. áûëè ïîëó÷åíû äàí-
íûå î ñïîñîáíîñòè  TMG ñòèìóëèðîâàòü ïîñòðàäèà-
öèîííîå âîññòàíîâëåíèå êëåòîê êîñòíîãî ìîçãà  [2].
Âàæíûìè ÿâëÿþòñÿ äàííûå Nair et al. [12] î òîì, ÷òî
èñïîëüçîâàíèå TMG ó ìûøåé ñ ýêñïåðèìåíòàëüíû-
ìè îïóõîëÿìè, ïîäâåðãàâøèìèñÿ  ëó÷åâîìó âîçäåé-
ñòâèþ,   íå ñíèæàëî ïðîòèâîîïóõîëåâîãî ýôôåêòà, íî
ñóùåñòâåííî çàùèùàëî íîðìàëüíûå òêàíè. Ââåäåíèå
TMG â äîçå 400 ìã/êã èíòðàïåðèòîíåàëüíî  ÷åðåç
60 ìèí ïîñëå îáëó÷åíèÿ íå âëèÿëî íà ðàçìåð îïóõî-
ëè ôèáðîñàðêîìû ó ìûøåé Swiss. Îöåíêà ïîâðåæäå-
íèÿ ÄÍÊ â íîðìàëüíîé òêàíè ìåòîäîì Comet ïîêàçà-
ëà, ÷òî  â ýòèõ óñëîâèÿõ TMG çàùèùàë êëåòêè ïå÷åíè
(50,3 %), ñåëåçåíêè (59,6 %), êîñòíîãî ìîçãà (14,4 %),
êðîâè (43,3 %), íî íå îïóõîëè (-17 %). Ýòè ðåçóëüòàòû
ñâèäåòåëüñòâóþò, ÷òî  TMG ñíèæàåò ïîâðåæäàþùèé
ýôôåêò ðàäèàöèè íà  êëåòêè íîðìàëüíûõ òêàíåé, íî
íå çàùèùàåò îïóõîëü.

Èíäèéñêèìè ó÷åíûìè áûëè ïðîâåäåíû êëèíè-
÷åñêèå èññëåäîâàíèÿ ïåðâîé ôàçû ó áîëüíûõ ñ äèññå-
ìèíèðîâàííûìè îïóõîëÿìè ïðîñòàòû è ìîëî÷íîé
æåëåçû, ïîëó÷àâøèõ îáëó÷åíèå ïîëîâèíû òåëà (hemi-
body) â ÐÎÄ 6–8 Ãð äî ñóììàðíîé î÷àãîâîé äîçû 30–
60 Ãð. Ïðèìåíåíèå 1–2 ã TMG ïåðîðàëüíî çà 30 ìèí
äî îáëó÷åíèÿ ïðèâîäèëî ê óìåíüøåíèþ áîëåâîãî
ñèíäðîìà è  ìåíåå âûðàæåííîìó ñíèæåíèþ óðîâíÿ
ëåéêîöèòîâ êðîâè [3].

Áûëî ïîêàçàíî ïðîòåêòîðíîå äåéñòâèå   ãëèêîçè-
äà àñêîðáèíîâîé êèñëîòû (L-Ascorbic acid glycoside
(AsAG, 2 ììîëü/êã, 17 ìã/ìûøü,  èíòðàïåðèòîíåàëü-
íî çà  30 ìèí äî îáëó÷åíèÿ) ó ìûøåé, îáëó÷åííûõ â
ëåòàëüíîé äîçå 7,5 Ãð, ïðè ýòîì 10 % ìûøåé âûæèëî,
òîãäà êàê ââåäåíèå àñêîðáèíîâîé êèñëîòû (AsA,2
ììîëü/êã , 8,8 mg/ ìûøü , èíòðàïåðèòîíåàëüíî  çà
30 ìèí äî îáëó÷åíèÿ) íå îêàçûâàëî ïîäîáíîãî ýô-
ôåêòà  [5].  Â óñëîâèÿõ êëèíèêè M. Koizumi et al. [10]
ïîêàçàëè, ÷òî ïåðîðàëüíûé ïðèåì  áîëüíûìè ðàêîì
ìîëî÷íîé æåëåçû ñ îòäàëåííûìè ìåòàñòàçàìè  10 ã
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AsAG çà 2 ÷ äî îáëó÷åíèÿ â äîçå 3 Ãð ñóùåñòâåííî ñíè-
æàë òàêèå ïîáî÷íûå  ïðîÿâëåíèÿ, êàê òîøíîòà è äèàðåÿ.

3. Ïðåèìóùåñòâà ñòàíäàðòíîé ðàäèîòå-
ðàïèè ñ èñïîëüçîâàíèåì ðàäèîñåíñè-
áèëèçàòîðà ñàíàçîëà è ðàäèîïðîòåêòî-

ðîâ ãëèêîçèäîâ âèòàìèíîâ Ñ è Å

Òåðàïåâòè÷åñêèé ýôôåêò ðàäèîòåðàïèè ïîâûøà-
åòñÿ ñ óâåëè÷åíèåì äîçû. Îäíàêî â ñâÿçè ñ òåì, ÷òî
ïðè âûñîêèõ äîçàõ ïðîèñõîäèò ïîâðåæäåíèå íîðìàëü-

íûõ òêàíåé, ñóììàðíàÿ äîçà îáëó÷åíèÿ îãðàíè÷åíà
60 Ãð. Ýòè îãðàíè÷åíèÿ ìîæíî áûëî áû óìåíüøèòü,
çàùèùàÿ íîðìàëüíûå òêàíè, è òàêèì îáðàçîì ïîâû-
ñèòü äîçó âîçäåéñòâèÿ íà îïóõîëü.

Ìû ïðåäëàãàåì îðèãèíàëüíûé ïðîòîêîë ñåíñèáèëè-
çàöèè ëó÷åâîé òåðàïèè ñàíàçîëîì â èíäóêöèîííûé ïå-
ðèîä, êîìáèíèðîâàííûé ñ çàùèòîé íîðìàëüíûõ òêàíåé
ãëèêîçèäàìè âèòàìèíà Å (TMG) èëè âèòàìèíà Ñ (AsAG).
Íà îñíîâàíèè ïðèâåäåííûõ âûøå äàííûõ ìû ïîëàãàåì,
÷òî â ðåçóëüòàòå òàêîãî ïîäõîäà  ìîæíî ïîâûñèòü äîçó
îáëó÷åíèÿ áåç ïîâðåæäåíèÿ íîðìàëüíûõ òêàíåé è ïîëó-
÷èòü áîëåå âûñîêèé îòâåò îïóõîëè íà îáëó÷åíèå.

A PROPOSAL FOR A  NEW STRATEGY, ON THE BASE
OF THE  OPTIMIZATION OF CONVENTIONAL RADIOTHERAPY –
TUMOR  SENSITIZATION BY SANAZOLE WITH NORMAL TISSUE

PROTECTION BY VITAMIN GLYCOSIDES

V. Tsutomu Kagiya
Health Research Foundation, Japan

In  conventional radiotherapy, a protocol of 2 Gy
irradiation, 5 times  a week, for 6 weeks (60 Gy) in total
has being performed for cancer patient. Radiosensitizers
have been developed in order to enhance the efficacy of
radiation in the conventional radiotherapy. On the other
hand, for the purpose to avoid immediate side effect of
radiotherapy such as nausea, vomiting, suffer from
diarrhea, radiotherapy has been obliged to limit total dose
of irradiation, and to perform fractionated radiation
treatment. We propose a  new strategy of conventional
radiotherapy, tumor  sensitization by Sanazole (AK-2123)
with normal tissue protection by Vitamin Glycosides.

1. Tumor Sensitization by Sanazole

20 years ago, Sanazole was developed by Kyoto
University group as a radiosensitizer [9]. Y. Shibamoto et
al. [21], reported about the comparison of sensitizing
activity (C1.6: suitable concentration to give of Sensitizer
Enhancement Ratio (SER) equal 1.6) and toxicity (Cc:
suitable concentartion to give the death of 50% of animals
- LD50) of 15 kinds of 3-Nitrotriazole compounds with
different structure of side chain  in vitro using  V79 tumor
cells. Since  1989, International Coordinated Research

Programme on the Chemical Modification of Cancer
Treatment  using AK-2123 (N-(2’-methoxethyl)-2-(3’’-
nitro-1’’-triazole) acetamide(3-NTA-
CH2CONHC2H4OCH3)  was organized by Health
Research Foundation(Japan) for the sensitization of
cancer treatment. On the bases of the fundamental studies
of 18 groups of 7 countries, various clinical studies have
been performed by 30 groups of 12 countries. In these
clinical studies, over 700 patients with 12 types of cancer
diseases received Sanazole sensitized radiotherapy. V.T.
Kagiya  summarized these fundamental and clinical
studies [8]. N.G. Huilgol et al. [4], reported about the
results of  IAEA (International Atomic Energy Agency)
project of Sanazole sensitized radiotherapy performed
by 5 countries including   Nigeria, Turkey, India, Pakistan,
Sri-Lanka in  200 patients with stage III cervix cancer.

Recently, M. Sugie et al. [24] has reported about  the
re-evaluation of radiosensitizer activity of 3 kinds of
nitroazoles, Sanazole, KU-285 and Nimorazole in  SCCVII
tumor in vitro and in vivo. Data obtained  point to  the
superiority of Sanazole in comparison to  another
compounds, and 1.85 of SER of Sanazole(100mg/kg) by
i.v injection was shown. SER was calculated as the ratio
between radiation   doses without or with radiosensitizer
to reach  the same tumor growth delay. V.T. Kagiya et al.
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[7] reported that Sanazole  concentration in plasma was
evaluated as 100 ìg/ml  at 10 min. after the injection of
100 mg/kg of Sanazole. This value was equal to 3.1g of
oral administration  3 hours  later to patient by clinical
pharmacokinetic data reported by R. Shu  et al. [23].

On the other hand, it is well known in radiation
treatment of  tumor  that complete response rate of solid
tumor increased with radiation dose showing S-shaped
curve. And the curve moves to origin in parallel by
chemical sensitizer. K. Sasai et al. [18], reported that the
induction dose D0 (irradiation dose to give >0 % of tumor
control) is 59 Gy in radiation alone, while 40 Gy with
radiosensitizer SR-2508,and 30 Gy with KU-2285 in
SCCVII tumor. These reports show that the use of these
radiosensitizers allows to reduce D0 up to 20–30 Cy to
reach the tumor growth control while the  total irradiation
dose of 59 Gy is needed when used  without
radiosensitizer. J. Overgaard et al. [14] reported that D0
for advanced neck node (80 Gy in radiotherapy alone)
was reduced to 50 Gy in radiotherapy sensitized by
hyperthermia, 80 Gy for  malignant melanoma to 30 Gy, 40
Gy for breast carcinoma to 20 Gy, respectively. These
studies show that the induction dose (D0) is reduced to
20–50 Gy by  radiosensitizer or hyperthermia. On the
bases of these two studies, T. Kagiya discussed the
importance of boost treatment for induction dose period
in sensitized cancer radiotherapy [6].

Recently, M. Koizumi et al. [11] reported on the
clinical study of Sanazole sensitized radiotherapy of soft
tissue sarcoma. He administered Sanazole (about 1 g) in
capsule orally 3 hours before 2 Gy radiotherapy, 10 times
for 2 weeks. The area of Ewing sarcoma was reduced to
3/8 and no survived tumor cells are revealed. This is the
first clinical trial of induction dose period radiotherapy
sensitized by oral administration of Sanazole in capsule.

A Characteristic study of immune modulatory effect
of Sanazole was reported by N. Cherdyntseva et al. [1]
that daily administration of small dose (1.0mg/kg) of
Sanazole to mouse for 10 days resulted in 1.6 times of
NK cell activation in splenocyte and 1.8 times of
macrophage activity in B16-melanoma bearing mice. R.
Rajagopalan et al. [16], reported that 40mg/kg of Sanazole
induced apoptosis equal to that initiated by 2.5 ã-
irradiation and sensitized 1.2 times  radiation induced
apoptosis. These results showed that  Sanazole is able
to  enhance the immune cell activity as well as the
apoptosis of tumor cells.

These fundamental and clinical studies clearly
demonstrated that Sanazole brings about reduction in
induction dose, and lead to increase in complete response
rate in cancer radiotherapy.

2. Normal Tissue Protection by Vitamin
Glycosides

The side effect inhibition of radiotherapy is very
important problem which is  not only keeping Quality of
Life (QOL) of cancer patient but also dose escalation to
increase curability of cancer. 10 years ago, we started
the radioprotection study. The first work was reported
by T. Norimura et al. [13] about the Tocopherol
Monoglycoside (TMG) radioprotector activity. Several
fundamental data have been reported by V. P. Salvi  et. al.
[17] regarding  the radioprotection of liver cell microsomal
membranes, and by R. Rajagopalan et al. [15]) about  the
inhibition of radiation induced plasmid damage of p
BR322 by TMG.   M. Satyamitra et al. reported that TMG
protected radiation damage of micronuclei and
chromosomal aberrations in bone marrow of mouse [19,
20]. R. Shimanskaya et al. [22], reported  that LD 50 dose
of irradiation for  mouse was 6.00, while 6.72 when  TMG
(0.6g/kg,i.p.) was used, thus dose modifying factor  of
TMG was evaluated as 1.12.

N. Cherdyntseva et al. reported about the TMG ability
to accelerate the hematopoietic recovery in  total irradiated
mice at a dose 5,7 Gy [2]. C.K. Nair et al., reviewed  the
TMG as a radioprotector [12]. In according to Nair study
the  growth of murine fibrosarcoma in tumor bearing
Swiss mice was measured within  14 days. TMG  at a
dose of 400mg/kg was administrated  by i.p. route, 60
min after 5 Gy irradiation. No TMG effect was observed
on tumour growth rate. Comet assay of DNA strand break
in murine tissue showed that  protection of liver by TMG
was equal to 50.3 %, spleen 59.6 %, bone marrow 14.4 %,
blood 43.3 %, at that time tumour -17.3 %. These results
clearly showed that TMG protects normal cells  while
sensitizes radiation-induced tumor cell damage.

N.G. Huilgol et al. [3] reported the results of  A phase
I trial of TMG in hemi-body radiotherapy of 6–8 Gy, 30–
50 Gy in total for prostate and breast cancer patients
with disseminated tumor. He gave 1–2g of TMG orally,
30 min before irradiation, and resulted in the adequate
pain relief without significant drop of white blood cells.

No effect of L-Ascorbic acid (AsA, at a dose of 2
mmol/kg, 8,8 mg/mouse, i.p. 30 min before irradiation)
was observed in i.p. injection on the 30 days survival
rate  of mice exposed to  lethal dose (7.5 Gy) of whole
body irradiation, while 10 %  of survivors were observed
in mice, received L-Ascorbic acid glycoside (AsAG,2
mmol/kg, 17 mg/mouse,  i.p. 30 min before irradiation) [5].
M. Koizumi et al. [10], reported that oral administration
of AsAG (10g), 2 hrs before 3 Gy radiotherapy of  cancer
patients with metastasis in lumber spine and brain resulted
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in the  inhibition of  the side effects such as nausea and
diarrhea.

3. Advancement of Conventional
Radiotherapy – Tumor

Radiosensitization by Sanazole with
Normal Tissue Radioprotection by

Vitamin Glycosides.

Therapeutic effect of radiotherapy is increased by
radiation dose. However, due to normal tissue damage,
radiation dose is limited by about 60 Gy in total. The
limitation is relieved by radioprotection of normal tissue.
It means, in conventional radiotherapy, it is possible to
increase radiation dose leading  the curability of tumor by
radioprotection of normal tissue. On the basis of these
considerations, we propose new protocol of radiotherapy
sensitised by sanazole orally for induction dose period in
conventional radiotherapy combined with normal tissue
protection by Vitamin glycosides such as TMG and AsAG.
According to this strategy, it is possible to increase in the
radiation dose without normal tissue injury and reach more
higher tumor response in conventional radiotherapy
modified by Sanazole and Vitamin Glycosides.
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