PAIJUAIIMOHHASA BUOJIOIUA

RADIATION BIOLOGY

H.T. lapenckas, O.A., /loopeinnna, T.A. HaconoBa, A.O. Koporkesnu,
T.C. Mamoruna, B.®. Xoxaos, B.H. Kynakos, .H. Illeiino

OIEHKA D®PEKTUBHOCTHU ®OTOH-3AXBATHOM TEPAITUU
DKCNEPUMEHTAJIbHBIX OITYXOJIEN

N.G. Darenskaya, T.A. Nasonova, O.A. Dobrynina, A.O. Korotkevich,
T.S. Malyutina, V.F. Khokhlov, V.N. Kulakov, I.N. Sheino

Efficiency Estimation of the Photon-Capture Therapy

of Experimental Tumors

PEDEPAT
Llenb: M3yyeHue acdekTuBHOCTH (POTOH-3aXBaTHOM Tepamnuu
3KCIIEPUMEHTAJIbHBIX OMYyXOJIel MPU MHTPATyMOPaJIbHOM BBEICHUU
[penapara, COIepXKAILEro TsKemblil aneMenT ragomuauii (V7 Gd).
Matepuan u_MeTonbl: DKCHEPUMEHTHl BBHIMOJTHEHB Ha 120
mbirax-ruopugax (CBAX C57BI)F; maccoit 18—20 r u 90 6enbix 6ec-

MOPOAHBIX Kpbicax Maccoit 110—120 r ¢ ucroyib30BaHUEM JIBYX ILITAM-
MOB TepeBMBAEMbIX OIyXOJieil — COMMIHON (OPMbI KapLIMHOMBI
Opauxa uHur ELD y Mmbliieii u capkoMbl C-45 y kpbic. O0nyueHue
OnyxoJieil MPOBOAMIM Ha ycTaHOBKe PYM-17 npu HampspkeHUW Ha
Tpyoke 180—230 kB, Toke 15 MA, dunbrpax 2,5 mm Cu + 1 mm Al
uian 2 MM Al, MotHocTH no3bi 0,5—4,7 Ip, B no3ax ot 18,8 no 31,7 Ip
u ¢oKycHOM pacctosiHuM 25 u 40 MMm. DddeKkTuBHASI SHEPTUS PEHT-
reHOBCcKOro usnydeHus 45—150 k3B. IuneHract (ranosnHuii-coaep-
>KalllMid mpenapaT) BBOAMJIM MHTpaTyMOpaibHO U3 pacuera 0,175 mi
npenapara Ha 1 cM® omyxomu 3a 5 MMH 10 06nydyeHMs. B TeueHue
TPUALATACYTOYHOTO HAOMIOAECHUSI TPU pa3a B HENETIO MPOBOAMIN
U3MEepeHye pa3MepoB OIMYXOJIM B TPEX B3AMMHO IMEPIIEHINKYISIPHBIX
HarpaBJIeHUsIX.

Pesynsratei: O60CHOBaHA BO3MOXHOCTH TMOBBIIIEHUS TIOTJIO-
LIEHHOW J03bl B OMyX0oau 0e3 YBeJNWYEHUs NO30BOIM HArpy3Ku Ha
OKpyXalolliue TKaHu 3a cueT (oToaddexkTa, BO3HUKAOIIETO MPU
B3aMMOJIEHCTBUM PEHTIEHOBCKOTO M3JIYYEHUST C TSIKEIBIM dJIeMEeH-
TOM, BBEIEHHBIM B OITYXOJIb.

Ha monenu nByx conmumHbIX (HOpM 3KCTIEPUMEHTATBHBIX OITyXO-
Jiell TIOKa3aHo, 4TO TMPU OTHOKPATHOM PEHTTEHOBCKOM OOTyYeHUU
OMyXoJieli B IPUCYTCTBUY TUTIEHTACTa IIPOUCXOAUT TOPMOXKEHHUE POCTa
U1 yMEeHbIlIeHEe 00beMa OITyXO0Jieii 10 CpaBHEHUIO C 00JyyeHueM 6e3
BBeleHus mpenapata. Y 30 % Mbliieil pu HHTPATyMOPATLHOM BBefIe-
HUM JUIEeHTacTa W obiydeHuu B gose 31,7 [p BbisgBIeHA MOJHAs
Ppe30pOLMsT OTYXOJIH, B KOHTPOJIBHOM TpyTITie pe3opOius He Habmoaa-
J1ach. Y KpBIC MPEABAPUTEbHOE MHTPATYMOPAIBbHOE BBEACHUE AUTICH-
TacTa B 3aBUCMMOCTHU OT 03Bl U3TYyYEHUS] IPUBOJIIIO K YBEIUIYECHUIO
Ha 20—35 % konuyecTBa XUBOTHBIX C Pe30pOLME OIMyXOJIU B OIMbIT-
HBIX TPYIIaX M0 CPABHEHUIO C KOHTPOJIBHBIMU IPYTIIIAMHU.

BuiBonpi: TeopeTuyeckoe MPeNNonNoXeHUEe O BO3MOXHOCTU
MOBBILIEHUST d(DPEKTUBHOCTH PEHTIeHOTEPANuU 3710KAUYeCTBEHHBIX
HOBOOOPa30BaHMI1 C TIOMOIIIBIO CO3aHUS B OIMYXOJIU BBICOKOI KOH-
LIEHTPALIMU TSKEJIOTO 2JIEMEHTA MOYYMIIO TIOATBEPXKICHIE B IKCTIe-
pUMEHTe.

KitoueBble cii0Ba: 310KauecmeeHHble HOB000PA308aHUs, COAUOHAS
kapyuroma Ipauxa, capkoma C-45, Kpwicel, MbluiU, Ay4esds mepanus,
PEHMEeHO8CKoe U3NyYeHue, 2adoaunuil, ounenmacm, omosgpgexm,
pomon-3axeamuas mepanus

ABSTRACT

Purpose: Study of photon capture radiation therapy efficiency for
malignant neoplasm treatment based on the heavy element gadolinium
(3’Gd) administration into tumor.

Material and methods: Experiments have been carried out on 120
mice-hybrids (CBAxC57BI)F; with weight of 18—20 g and 90 outbre-
ed white rats with weight of 110—120 g using two transplantable tumor
strains — ascitic Ehrlich carcinoma in mouse ELD line and sarcoma in
C-45 rats. Tumor irradiation was carried out using RUM-17 equip-
ment at 180—230 kV tube voltage and 15 mA current. 2.5 mm Cu +
1 mm Al or 2 mm Al filters were used; dose rate was 0.5—4.7 Gy and
accumulated doses were 18.8 to 31.7 Gy; the focal distance was 25 and
40 mm. Effective energy of X-ray radiation was 45—150 keV. Intratu-
moral administration of Dipentast (gadolinium-containing agent)
based on 0.175 ml concentration per 1 cm? of tumor was used 5 minu-
tes prior to irradiation. Within 30-day follow-up, three mutually per-
pendicular sizes of tumor were measured 3 times a week.

Results: Possibility to increase the absorbed dose in tumor has
been validated without increasing radiation-absorbed dose in surroun-
ding tissues due to photoeffect arising from interaction of X-ray radia-
tion with heavy element introduced in tumor.

Data from the model of two solid types of experimental tumors
show that the tumor growth inhibition and volume decrease at single
tumor X-ray irradiation occur in the Dipentast presence in contrast to
the irradiation without the agent administration. Total tumor resor-
ption for 30 % of mice was revealed at intratumoral introduction of
Dipentast and irradiation at a dose of 31.7 Gy while no resorption
occurred in control group. Depending on radiation dose, preliminary
Dipentast administration in rats has resulted to 20—35 % increase in
number of animals with tumor resorption in experimental groups.

Conclusion: Theoretical assumption concerning the possibility to
increase the efficiency of X-ray therapy of malignant neoplasm apply-
ing high concentration of heavy element in tumors has been confirmed
by experiments.
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