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PEDEPAT

Lleab: YcTaHOBUTH 3aKOHOMEPHOCTHU TMPOSIBJICHUS CUHEpPru3mMa
MpU OJHOBPEMEHHOM JEHCTBUM LIMTOCTAaTUKOB W TUIEPTEPMUM HaA
KYJIBTUBUPYEMbIE KJIETKU MJIEKOMUTAIOLIUX.

Marepuainbl U MeTozbl: [TpoBeaeH TeOpeTUYECKUIT aHaTIU3 KC-
MEePUMEHTAIBHBIX JAHHBIX, MTOJYYEHHBIX MOC]Ie KOMOMHUPOBAHHOTO
NENCTBUS UUTOCTATUKOB (LucruiatiHbl U TMO-TEITA) u runeprep-
MMM Ha KJIETKM KUTaiCKoro xoMmsiuka. OlieHKa 3aBUCUMOCTU KO3¢-
¢uLMeHTa cuHepru3Ma OT KOHLEHTpalMy MpernapaToB U TeMIEpaTy-
pbl, TIPU KOTOPOM MPOUCXOAUIO KOMOMHUPOBAHHOE BO3/ENCTBUE,
0a3upoBajJioch Ha paHee OINMyOJWKOBAaHHOW HaMU MaTeMaTU4eCKOi
Mozeu cuHepruzma. OCHOBOM Uit pacueTOB CIIYKWIJIM SKCIIEPUMEH -
TaJIbHbIE IAHHBIE, MPEICTABICHHbIE B JIUTEPATypeE.

Pesynbrarel: [Toka3aHo, YTO LIMTOCTATUKU W TUNIEPTEPMUS TTPU
UX OAHOBPEMEHHOM MPUMEHEHUU YCWUJIMBAIOT NEHUCTBUE APYT Apyra
cuHepruyecku. [1pu 3ToM crerneHb CHHepru3Ma 3aBUCUT Kak OT KOH-
LIEHTPALMU UCTIOJIb3yeMbIX MPENapaToB, TaK U OT TEMIIEPATYPhI, MIPU
KOTOPOU MPOUCXOAUT XUuMUYeckoe Bo3zzeiicteue. [1pu pukcupoBaH-
HOW KOHUEHTPALMU HUCCIEIOBAHHBIX LIMTOCTATUKOB CUHEPTU3M
HaOJIonaICcd JIMIID B ONpPENECIEHHOM TeMIIepaTypHOM Juara3oHe,
MpUYEM CYILECTBOBaJIa ONTUMAaJIbHAsg TeMIlEpaTtypa, Mpu KOTOPOii
CUHEpPru3M ObUT MakcuMaseH. Mi3MeHeHre KOHLIEHTpauuu XUuMUye-
CKOTO BEILECTBA B CTOPOHY YMEHbLIEHUS I YBEJUYEHUS BIEKIIO 3a
co00li CMellleHWe TeMIepaTypHOro Auarna3oHa, B KOTOPOM HalJIo-
JIAJICSl CMHEPIU3M, B 00J1acTh 60Jiee HU3KUX WU BBICOKUX TEMIIEPATYpP
COOTBETCTBEHHO.

BbiBoabl: OOGHapyXeHbl HOBbIE 3aKOHOMEPHOCTM CUHEpruye-
CKOTO B3aMMOJEMCTBUSI UUTOCTATUKOB U TUIIEPTEPMUU: 3aBUCUMOCTh
CHHEepru3Ma OT KOHLIEHTpaluuu TpernapaToB W TeMIlepaTypbl, Mpu
KOTOPOW NMPOUCXOAUIIO BO3IEUCTBUE, @ TAKXKE CYLIECTBOBAHUE OITH -
MaJIbHOI TeMriepaTypbl, oOecreurBalonieil MaKCUMajlbHOE CUHEPTH -
yeckoe B3auMoleiicTBue. BbisiBIEeHHbIE 3aKOHOMEPHOCTH MOTYT
HAlTU MpakTUYECKOe IMPUMEHEHWE B MEIMUMHCKON DPaauoJIoruu,
MOCKOJIBKY YKa3bIBalOT IMyTh ONTHMM3ALMK U TMPOTHO3MPOBAHUS
cuHepruyeckux 3¢h@eKToB Mpu MCIOJIb30BaHUM TUIEPTEPMUU B
KOMOMHALMU C UUTOCTATUKAMM [UISI UHAKTUBALIMU KJIETOK.

KimoueBble cioBa: yumocmamuku, eunepmepmust, KOMOUHUPOBAH-
Hoe delicmeue, CUHepeu3m, KAemKu KUmaicko2o Xoms4ka

ABSTRACT

Purpose: To establish the regularities of synergistic effect after
simultaneous action of cytostatics and hyperthermia on cultured mam-
malian cells.

Materials and methods: Theoretical analysis of experimental data
obtained after combined action of cytostatics (cisplatin and tio-TEPA)
and hyperthermia on Chinese hamster cells was performed. The esti-
mation of the dependence of the synergistic enhancement ratio on
chemicals concentration and the temperature at which the action
occurred, was found on the mathematical model of synergy published
before. Experimental data published in the literature served as a basis
for the calculations.

Results: It was shown that the cytostatics and hyperthermia
enhanced synergistically their own effects after their simultaneous
application. The extent of the synergistic interaction depended on both
the chemical concentration and the temperature at which the action
occurred. At the constant concentration of chemicals tested, the syn-
ergistic interaction was only observed within a certain temperature
range. Within this range, an optimal temperature can be indicated, at
which the greatest synergistic effect was achieved. Both the decrease
and the increase of chemical concentration resulted in the shifting of
the temperature range within the synergistic interaction took place in
the region of low and high temperatures correspondingly.

Conclusions: The novel regularities of the synergistic interaction
of cytostatics and hyperthermia were revealed: the dependence of the
synergy on the chemicals concentration and temperature at which the
treatment occurred, as well as the existence of the optimal temperature
provided the greatest synergistic interaction. The revealed regularities
can be used practically in medical radiology indicating the possibility of
the optimization of synergistic effects after the hyperthermia combined
with chemicals for cell inactivation.
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