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OnmHUM U3 TPAJUIINOHHBIX TPOTOKOJIOB TYIEBOM Te-
pariy OHKOJIOTUYECKUX OONTBHBIX SBIISCTCS HCIIOIB30Ba-
HHE OOMIETPUHATOTO PekrMa PpaKIMOHUPOBAHHUS 00-
Jy4eHHs B pa3oBoii ogaroBoi moze 2 I'p 5 pas B Hex B
TedeHue 6 Hell 10 CyMMapHO# odaroBoil mo3e1 60 I.
Just moBeImieHus 3QPEKTUBHOCTH JTy9EeBOH TEpariu
HCTIONB3YIOTCS pamuoceHcnommm3aTopsl. C Apyroit cTo-
POHBIL, s N30eKaHUS HETOCPEICTBEHHBIX MTOOOYHBIX
3¢ (deKTOB paaroTepanuu, TaKKuX Kak TOIIHOTA, PBOTA,
nuapesi, Heo0X0JMMa U3MEHHUTh PEXKUM (PPaKIIMOHUPO-
BaHUS M YMECHBIIUTh CYMMAapHYIO OUaroByio 103y 00-
ny4deHus. MBI ipeiaraeM HOBBIH TOAXOT IS OCYIIe-
CTBJICHUS JIy9€BOH TEpPAITHU C HCITOIB30BAHUEM PaJIHO-
CCHCHOMITN3aTOPa CaHa30J1a JJIsl OBBIIICHUS TyBCTBH-
TENBHOCTH OIYXOJIH K OOJIyYEHUIO U IIMKO3U/I0B BUTA-
muna C u ButamuHa E U151 3aIIUThI HOPMAJIbHBIX TKAHEH.

1. CeHcubunusaums onyxoséiv caHa3ornom

Canazon (AK-2123) 611 cuHTE3MpOBaH B yHUBEPCH-
tere Knoto 20 ner Hazan kak pagnocencuomm3zarop [9].
Y. Shibamoto et al. (1986) 6pu1H OITyOITMKOBAHBI pE3YIb-
TaThl CPAaBHUTEIHHOTO HCCIIEIOBAHMS in Vitro Ha KJIeTKax
V79 akTMBHOCTH M TOKCHYHOCTH 15 coenuHeHmi 3-HuT-
potpuazoioB (3-Nitrotriazole) ¢ pa3IHMYHOM CTPYKTYpPOi
GOKOBO¥1 IeNH JUIsl OLICHKH UX PaIl0CCHCHOMIN3UPYIO-
mmx cBoicTB [21]. B 1989 . Obuta npuHsita MeXTyHapoa-
Hasi KOOpAWHAIMOHHAS IIPOrpaMMa 1o XMMHUIECKOH MO-
JuduKanum JeYeHus paka C UCIIOIb30BaHUEM CaHa30I1a
(N-(2’-methoxethyl)-2-(3-nitro-1’-triazole) acetamide
(3-NTA- CH2CONHC2H40OCH3), koTopast KypHpoBajiach
®onnom nzyuenns 310poBbs (Kuoro, Amonns). Ha oc-
HOBE 9KCIIEPUMEHTAJIBHBIX Pe3yabTaToB |8 rpymm mccie-
JoBareneii, paboTaBIIMX B 7 cTpaHax, ObIIM TPOBEICHBI
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KJIMHAYECKHE UcIbITaHus B 12 crpanax 30 rpynnamu
YUYEHBIX, B KOTOPBIX MPHUHSUIO yuyacTre 6onee 700 marm-
€HTOB CO 3JI0KaYe€CTBCHHBIMH HOBOOOPAa30BaHUAMH Pa3-
JIUYHBIX JTOKAJIN3aINH (JaHHbIE CYMMUPOBaHbBI B 1998 1.
B cnerasibHoM m3nanuu npod. Karus [8]). B 2005 .
N.G. Huilgol et al. [4] npencTaBieHs! epBble 00Ha K-
BAIOIIME PE3YJIBTATHI 110 N3yYEHUIO PaJloCEHCUONIN-
3UPYIONICH aKTUBHOCTH caHa3ona Ha 200 OOJIBHBIX pa-
koM meiiku Matk 11 cT. B 5 crpanax (Munus, Iakucran,
Typrwms, Hurepus, lpu-Jlanka). MccnenoBanust mpoBo-
JIAITACH B paMKaX MPOEKTa MEeKIyHAPOAHOTO areHTCTBA
1o aTroMHO# sHepretuke (MATATD).

B Poccuu ObutH mosrydeHbl 3KCIIEpUMEHTAIBHBIC
JTaHHBIE 00 UMMYHOMOZYJIHPYIOIIEH aKTHBHOCTH CaHa-
30I1a B MaJTbIX Jo3ax (B 100 pa3 MeHbIINX, YeM IPHUMEHS-
JIUCH JUTSL paJIiOCEHCUOMIIN3AIINN ), 8 UMEHHO O CITOCO0-
HOCTH CaHa30J1a aKTUBHPOBATH ECTECTBEHHBIC KIJIICPHBIC
KJIETKH ¥ Makpodaru y Melmeii-omyxonenocurenei [1].
R. Rajagopalan et al. [ 16] mokazanu, 4To caHa3o B 7103¢
40 MI/KT MHIYIMPYET arornTo3 OMyXOJIEBBIX KIETOK Ha
TaKoM JKe YpOBHe, kKak ramma-tepanus B PO/ 2,5 I'p, a
TaKKe CIIOCOOCH YCHIINBATh MHAYIIMPOBAHHBIN 00Tyde-
HHEM aIloNTO3 OITyXOJIEBBIX KJIETOK. DTH PE3yJIbTaThI CBU-
JIETEJILCTBYIOT O CIIOCOOHOCTH CaHa30J1a MOYJINPOBATh
AKTHBHOCTh HMMYHOKOMIIETEHTHBIX KJIETOK M IIPOTpam-
MHPYEMYIO THOEIIb OITyXOJICBBIX KJICTOK.

Henasuo M. Sugie et al. [24] B cpaBHHTEIIEHOM HC-
CJIeTOBAaHUH PATUOCEHCUOMITN3UPYIONIUX CBOKCTB 3 CO-
€JIMHEHU 13 KJ1acca HUTPOa30JIoB: caHazona, KU-285 u
HUMOpa30ia — Ha MojenH Kietok onyxonu SCCVII in
Vvitro u in vivo OBLIIO MOKa3aHO IIPEUMYIIECTBO CaHA30J1a
HaJl IpyTUMH areHTaMu, Py 9TOM ycuieHne sQdexra
cocTtaBmio 1,85 mpu BHYTPHBEHHOM BBEICHUH CaHA30J1a
B mo3e 100 mr/kr. V.T. Kagiya et al. [7] ObLi10 mMOKa3aHo,
YTO KOHIIEHTpALUS caHas3ona B IuiazMe depe3 10 MuH



MpednoxeHus Mo onMmuMU3ayuu cmpameauu flyyesoli mepanuu: ceHcubunu3ayusi onyxosnu

caHa3o/10M, 3awuma HopmarbHOU mkaHu enuko3udamu eumamuHa E u sumamuHa C

mocje ero WHbeKnuHu B go3e 100 Mr/Kr coctaBmia
100 MKr/mi1, 9TO CpaBHUMO C ypOBHEM, KOTOPBIH Ha-
omronan R. Shu et al. [23] y nanueHToB yepe3 3 4 mociie
IepopayibHOTO BBeAeH! 3,1 T caHazoma.

C npyro#t CTOpOHBI, U3BECTHO, YTO TOJHBIH OTBET
COJIMIHOM OITyXOJIM Ha TY4EBYIO TEPAINUIO YBEINYNBA-
eTcst ¢ 10308 o0urydeHus1, u3MeHsomeiics S-oopasHo,
IIPH 9TOM BBISIBIIEHA CBA3b C JJ0301 XUMHUYECKOTO CEHCH-
ounmsaropa. K. Sasai et al. [ 18] cooOranu, 4To HHAYK-
roHHas 103a DO (103a o0iryueHus, mpu KOTopoii T0CTH-
raercst XoTs Obl MUHUMAIbHOE YMEHBIIICHNUE OITyXOJIH)
quist onmyxonesoro mramma SCCVII cocrasnsiet 59 Ip,
TOT/Ia KaK MPH MCIIONB30BaHUH PaJHOCCHCHOMIN3aTOpa
SR-2508 ona moxxet ObITH cHIDKeHA 10 40 [p, KU-2285 —
1o 30 I'p. Takum o6pa3om, HCHIOIB3YS JaHHBIC PaIHO-
CEHCUOMIIN3aTOPBI, MOKHO CHU3WUTh MHIYKIITHOHHYIO
o3y ooiyuenus. J. Overgaard et al. [14] mokasasnu, 4to
TUIEPTEPMUS, UCTIONb3yeMasi B KaUeCTBE PalOCEHCH-
OWIM3HPYIOIETO BO3ACHCTBI, TO3BOMIIIA CHI3UTH DO ¢
80 I'p 110 50 I'p y OONBHBIX OIMyXOJISIMH ILIEW C METacTas3a-
MU B tuMdpoy3isl, ¢ 80 10 30 I'p y GOMBHBIX ¢ METaHO-
Mo, ¢ 40 10 20 I'p y G0IBHBIX paKOM MOJIOYHOM JKEJIe3bl.
Takum 00pa3oM, OTyIECHHBIE JAHHBIE CBUJIETEIHCTBY-
I0T 0 BO3MOYHOCTU CHUXEHHS WHIYKIMOHHOW O3Bl
o0myuenns Ha 20—50 ['p npu ncTionbp30BaHUN paTHOCEH-
CHOMITN3aTOPOB MM THIEPTEPMHUH.

Hemasro M. Koizumi et al. [11] ormy6iukoBanu mep-
BbIe JTaHHBIC 00 HMCIIOJIb30BAaHUM CaHa30ja B JICUCHUS
CapKOMBI MATKHX TKaHEH, KOTOPBIH IPUMEHSJICS B Karl-
cynax (1 1) per os 3a 3 4 1o my4eBoii reparu B PO 2 I'p
B obmreit cioxkHoctn 10 pas Ha mpotspkenun 2 Henl. B
pe3yJibTaTe JiedeHust Obla JOCTUTHYTa IPaKTHYECKH MOJI-
Hasi perpeccusi OIyXOJH, O YeM CYIWJIN 10 YMEHBbIIIe-
HUIO pa3Mepa OMYXOJIM M IO OTCYTCTBHIO KH3HECIIO-
COOHBIX OIyXOJIEBBIX KJIETOK. [IpHBeeHHbIC BBIIIE IKC-
TIepUMEHTAIbHBIE M KIIMHUYECKHE TaHHBIE SICHO JIEMOH-
CTPUPYIOT, UTO MPUMEHEHNE CaHa30J1a MO3BOMISIET CHU-
3UTh CyMMAapHYIO KYPCOBYIO 103y U OBBICUTB ITOJIHBIN
OTBET OIYXOJIU P PaJUOTEPATIHH.

2. 3awmTa HopManbHbIX TKaHen
rmmKkosngaMmm BUTaMMHOB

OpHol 13 BaXXHEHIINX TPOOIEM pasnoTeparnum sB-
JISIeTCs CHIDKEHUE TOO0YHBIX (P (heKTOB, YTO BAXKHO HE
TOJIBKO JUTSI COXPaHEHHsI KaueCcTBa XXMU3HHU OONBHBIX, HO U
JUTsl 00eCTIeUeHNUs ICKANAIMH /103 JUIsl OBBIIICHHS d(-
¢exruBHOCTH. OTHUM U3 NEPCTIEKTUBHBIX COSIMHEHUI C
PaaAONPOTEKTOPHBIM JICHCTBUEM SBJISIETCS] CHHTE3UPO-
BaHHBIM B SIMOHMHM MOHOTIHKO3UJ TOKOo(depomna
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(Tocopherol Monoglycoside - TMG), iepBbic cBeaicHAS
00 3 PeKTHUBHOCTH KOTOPOTO OBUIM HPEICTABICHBI
T. Norimura et al. [13] B 1996 . B nocienyrorie roast
OBLTH TIONTYYeHBI JaHHbIe 0 criocoOHocTH TMG 3armm-
IaTh MUKPOCOMaJIbHbIE MEMOpaHs! nevenu [17], cau-
KaTh WHTEHCHBHOCTH HHAYLIMPOBAHHOI'O FaMMa-00ITy-
yenneM nospeskaenus JJHK [15], mpenorpamniats o6pa-
30BaHHE MUKPOSAEP ¥ XPOMOCOMHBIX abeppaliii B Koc-
THOM MO3re 00JTyueHHBIX Mblieii M. Satyamitra et al.
[19, 20]. CornacHo pe3ysbraram [22], IpH UCTIONH30BAHUH
TMG no3a obmyueHws, mpu KoTopoi morudasno 50 % o6-
Jy9eHHBIX MBIIICH, OblIa moBbInieHa ¢ 6 1o 6,7 I'p, npn
3TOM J103a-MoAnHIMpyomii hakrop cocrasmin 1,12.

H.B. UepnbIHIIEBOI ¢ COABT. OBLIH IOTyYCHBI TaH-
HbIe 0 crtocoOHocTH TMG cTUMynupoOBaTh MOCTpaIra-
IIMOHHOE BOCCTAHOBJICHHE KJIIETOK KOCTHOTO Mo3ra [2].
Bakusimu sBistroTest qanubie Nair et al. [12] o Tom, uto
ucnonb3oBanue TMG y MblIei ¢ 2KCIEpUMEHTAIBHBI-
MH OIyXOJISIMH, TIOZBEPTaBIINMICS JTy4eBOMY BO3JICH-
CTBHUIO, HE CHIKAJIO IIPOTUBOOIYX0JIEBOT0 3 deKTa, HO
CYIIIECTBEHHO 3allHIIIa]I0 HOpMaJIbHBIC TKaHU. BBeneHne
TMG B mo3¢ 400 MI/Kr MHTpalepUTOHCATHHO dYepe3
60 MuH Tocye 00 TyYeHUS He BIUSIIO Ha pa3Mep OMyXo-
1 pudpocapkoMbl y Mblier Swiss. O1ieHKa MOBpexkIe-
nust JIHK B HopmanbHOM TkaHKu MeToioM Comet mokasa-
na, yTo BITUX yenoBuax TMG 3ammiian KJIeTKU NeYeH!
(50,3 %), cenesenku (59,6 %), koctHoro mo3sra (14,4 %),
kpoBu (43,3 %), Ho He omyxomH (-17 %). DT pe3ynbTaThl
CBUJIETENLCTBYIOT, uT0o TMG CHIKAET OBPEXKJAIOIIHIA
3¢ eKT paguanuy Ha KIETKH HOPMAJIBHBIX TKaHEH, HO
HE 3alUIIaeT OITyXO0JIb.

Wnnniickumu ydeHbIME OBIIIM TIPOBEICHBI KITMHU-
YECKHUE MCCIIeIOBaHUS TIepBO (pa3bl y OOJIBHBIX C Ucce-
MHHHPOBAHHBIMH OITyXOJISIMHA TPOCTAThI U MOJIOYHOMN
KeJIe3bl, MOy YaBIINX 00 TyYCHHE MOJOBHHBI Teja (hemi-
body) B PO/1 6—8 I'p no cymmapHoii ouaroBoii 103s1 30—
60 I'p. [Ipumenenne 1-2 r TMG nepopanbHo 3a 30 MUH
70 0o0ITydeHHs] NPUBOJMIIO K YMEHBIICHUIO OOJIEBOTO
CHHJIPOMa U MEHEee BBIPRKCHHOMY CHHKEHHUIO YPOBHS
JICUKOITTOB KPOBH [3].

Br110 Mokxa3aHo MpOTEKTOPHOE ACHCTBUE TJIMKO3H-
na ackopouHOBO# kucioth (L-Ascorbic acid glycoside
(AsAG, 2 MMOIB/KT, 17 MI/MBIIIIB, HHTPAIICPUTOHEATb-
HO 32 30 MUH /10 00JTy9YeHUs) y MbIIIeH, 00TydeHHBIX B
netansHOU f03¢e 7,5 [P, ipu 3ToM 10 % MpITe BKUIIO,
TOTZIa KaK BBEJCHHE acCKOPOWHOBOW KHCIOTHI (ASA,2
MMOJIB/KT , 8,8 mg/ MBIIIb , HHTPANICPUTOHECATHHO 32
30 MuH 10 00ydYeHHs1) HE OKa3bIBANIO MO00HOTO 3¢h-
texra [5]. B ycnoBusx kimmauku M. Koizumi et al. [10]
MIOKA3aJI1, YTO NEPOPAIILHBIN IPHEM OOJIBHBIMH PAKOM
MOJIOYHOH JXKeNe3bl ¢ OTHaIeHHBIMU MeTacTazamu 10T
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AsAG3a2 4 1o o0mydennsi B 1o3e 3 I'p cyliecTBeHHO CHU-
KaJl TaKUe MOOOYHBIE TIPOSIBIICHHS, KaK TOIIHOTA U THapest.

3. MpenmyLlecTBa cTaH[apPTHOW paguoTe-

panuu ¢ ucnonb3oBaHUEM pagauoOCeHCH-

6unusaTtopa caHasona u pagvMonpoTeKTo-
poB rnmuko3MaoB BuTaMmmHoB C u E

Tepanestrueckuii 3¢ ekt paguoTEepavy MOBHIIIA-
eTCsl ¢ yBeInueHHeM 103bl. OHAKO B CBSI3U C TEM, UTO
TIPY BBICOKHX J03aX MIPOUCXOAUT MOBPEKACHUE HOPMAITh-

HBIX TKaHEH, CyMMapHas 1032 00JIy4eHHs OrpaHHYeHa
60 I'p. OTn orpaHUYEHUSI MO>KHO OBUTO OBl YMEHBIIIHTS,
3allMIIas HOPMaIbHbIE TKAHU, U TAKMM 00pa30M MOBbI-
CHTb J103y BO3JICHCTBHUS HA OIYXOJIb.

MBI npejyaraeM OpUrHHAITBHBIH TPOTOKOJ CEHCHOMITH-
3alMH JTy9eBOH TEpPATINK CaHA30JI0M B MH TYKIIIOHHBIH I1e-
priozT, KOMOMHMPOBAHHBIH C 3aIIUTO HOPMaJIGHBIX TKAaHSH
nxo3unamu ButamuHa E (TMG) wm Butamuaa C (AsAG).
Ha ocHoBaHMM NPHBE/ICHHBIX BBILIIE JAHHBIX MBI I10JIArAEM,
YTO B pe3yJIbTarTe TAKoro MOAX0a MOXKHO MOBBICHTB JI03Y
00JTydeHHs 6e3 ITOBPEXKICHHSI HOPMAIbHBIX TKAHEH U TTOJTy-
YUTB OOJIee BEICOKHI OTBET OIyXOJIM Ha OOJTydeHHE.

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
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Programme on the Chemical Modification of Cancer
Treatment using AK-2123 (N-(2’-methoxethyl)-2-(3”’-
nitro-1"’-triazole) acetamide(3-NTA-
CH2CONHC2H40CH3) 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 TAEA (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.vinjection was shown. SER was calculated as the ratio
between radiation doses without or with radiosensitizer
toreach 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 mg/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 DO (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 DO 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 DO
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 (DO0) 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 r-
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.
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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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