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~ 0 3 ~ 0 ~ 0 ~ ~ ~  lIpAMeHeHKX pBdHOHJWlEXOB B *NIX ~ e B 0 f i  TepaIIEU 

IIpU RX BBBA~HEU B OpraHH3M HaBHO IIpEMeKaeT BHEMaHEe OHKMOI'OB, 0A- 

HaKO 08 IIpaKTE¶8CKaA p e ~ 3 a ~  Hy4llaeTCR B ~OnOJIHHTWI~HHX paltE06~0- I noranecmx EccnezoBamRx. &Sop Hcnonaayemx p a q ~ o ~ m o ~  OrpanHm- 
BaeTcR Tpedo~aHEHMb! KaK K @~A¶~cKEM C B O ~ T B ~ M  U3JlYTeSiEJ3, TaK K K 

~EWO~E¶~CKEM O C O ~ ~ H H O C T R M  AX paCIIp8ABJI0HHR A HaKOMUHHII B OpI'aHE3M0. 

Ilpmememfi B ~ e p a w ~  pamorry~wn A m e n  B npomcce pacnaa aanymTa 
I 

mCTW C B H C O K O ~ ~  JlE~ehi0fi 110Tepea aHeprXll (m3) X O ~ p a L l ~ ¶ e ~ H O f i  &ID¶- 

HOB npodera, a ~ a ~ a t e  odnaara  K O ~ ~ T K H M  U ~ ~ A O H O M  nangpacnaxa; n p  
3TOM OH AOJReH JIEd0 eCTeCTBeHH0 HaKaMABaTLCff B OmOJIeBsrX RHeTRaX, 

m6o nenexianpamexno AocTamTacff ~pm cnemanaxim HocnTereul. 

Ilepewcneme If,sis~necme napame~par CBO~~CTB~FIFIH pa.uxo=m, 
pacn-vcs c amccrefi d - n a c ~ ~ q ,  m e m x  aneprm 5-8 MaB, m a  
npodera KOTO~HX COCTBBJIR~T H~CKOJILKO K J I ~ T O ~ W ~ X  , I I , K ~ M ~ T ~ O B ;  IIPE aToM 

K3-3a B~ICOKOR III13 EX B@$~KTEBHOCTL H e  3aBUCET OT CTeIIeHE OKCIITeHaQHE 

RIIBTOK. 

B KaPeCTBe HOCETeNl MOIKHO EC b30B8T6 M)HOKIIOH&IILIMe aHTETBJIa, 7Y cnem@we K -mire= omone3 . 
B HmEX aKCIIepHMeHTaX ECIIOJIbaOBawr ~cT~T-211 (211~t),  R ~ B -  

CR PBCTHM d - A ~ T ~ J I ~ M  C IIePHOAOM I IO~~CIIBl [a  7.2 ¶. C p e m  
aHeprnR E d - w c ~ a q  pagKReTCR 6.8 MaB, mma m npodera 65 ~wor, Jm3 
B TRaHA - 70-160 K~B/MRM. A C ~ T  - TZSeJlId r&IIOmH, 110 CBOEM CBOBCT- 
BaM ~~0Awtft  C EOAOM. 

~ P H  1 3 m W B  ~ o ~ E o J I o I ' E ~ c R o ~ o  ,I(~~CTBIVI a( - = C m  211~t B 

3KCIIepHYeHTaX i n  v i t ro  ECIIWL3OBaJIE aCTaT B EOHE0# @PUB. paCTBOpeH- 

ma B r n ~ a m n b ~ o B  cpe~e ;  B o m m  i n  vivo IIPHY~AIUIH KOJIJIOHX acm~-2II- 
T8luryP. 

Moaoaaomma npenapaT ac~am-211 6w nonyma reHepaTopmM mem- 
AOM A3 p8~0Ha-211, odpa3y1xuerocl1 B pe3Jr.RLTaTe PO-K ~ ~ ~ O K O ~ O  P C -  

mememm npa odnyneam MeTaJLIIEPBCKOrO ~ o p m  n p o ~ o m m  c axepmea 660 

H a  cpaaoTpoxe JIRn OWIM. Me~on onac~m _wo~a-211 owcm B p a d o ~ e  %$. JJ,JUI ncury¶enw npenapam acra~a-211 owe-  pxoa-211 nepem- 
mm B m m ,  cozepnawe p a c ~ ~ o p  KEC~OTH EHE NaC1, K O T O ~ ~  B~IIL~EIB~W 

z r, *- , 



PTO I I O 3 B W O  BHWCJlMTb BHPIlBaeMOCTb KJIBTOR AK3 IlOCX0 PElAll 
B O ~ ~ ~ ~ ~ ~ C T B H R ,  HCIIOJIb3YII MaTBMaTPIY0CQ'YJ MOneJIb, OIIACaHHylo B . 

Ha pac.1 A 2 IIpeJlCTaaJIeHbl KOJIEY0CTBeHHH0 3aKOHOMBPHOCTE Z B ~ C T -  
~ R R  d-rwynem~ ac~a~a-211 H a  m e T m  AK3, p a c m e  B s u e  ~ o ~ o c n o ~ ,  

XI0 m ~ 0 r E P e C K E M  KPEITBPKRM. ! ~ ~ B A C H M O C T ~  K(XIIHP0CTBSL KJIBTOR AK3 603 
xpouocomx a6eppawB nepea CYTKH nocne B B B ~ ~ H H Z I  -0-a OT 81-0 

HCXOJDIO# ROHWHTpaIplA HM00T ~ ~ C U O ~ O I ' O B H ~  X a p a K T e p .  ~ ~ T O T E ¶ ~ C R ~ R  aK- 

TEBHOCTS W M R  CHAmaeTCR C YB0JIAP0HHBM KOrrr[eHTPaIpTE B C T a T a  H IIPH 

2,s aad(mr/WI C O C T a B N i e T  IIpMMepHO 20% OT R O H T P ~ ~ H O ~  BemYlf l iq ;  K(XIIH- 

n e c ~ ~ o  x e f e H e p r p y m m x  KlreToR npa amnn y s e n H w s a e T c a  u p m e p H 0  B I7 
pas 

, .~ 
~ ~ ' - ' / n n  

m0.f ~ E C ~ O C T S  R M R ' W C T B a  Me- h c . 2  h ( A T 0 T U ~ e ~ ~ l l f f  -KC (1) B 

TOR AK3 603 XpoMOcO- % If RWIWIeCTBO n e l W H 0 p R -  

a6eppequii OT K O H W H T ~ ~ ~ ~ H  m X  KJIeTOK (2) AK3 B % 
p a ~ a o ~ p ~ l r s l r a  B cpene. B ~ ~ B I I C B M O C T U  OT R O H ~ ~ H T -  

pa- paqaomma B opene. 

Odpen~ee~ R e  ~ 0 6 ~  B H H v a R a e  X a p a R T e p  X p O M O C m  a6eppamU - 3 T 0 ,  

B OCBOBHOY, M R ~ e C T B e ~ e  IIOJOIMIII, I I p I I B O ~ ~  K X%&W KII~TOK H a  

pamm 0- M a T o 3 a .  

~ ~ B I I C ~ O O T ~  BMHBBeMOCTI M e T O R  R H T ~ C R O F O  XOMRPKB A AK3 OT 

R o w H T p a q m  paqao~pnnaqa nomsam H a  pac.3. Kpmmsle B M a B a e M o c m  xm 
0 6 0 ~  B U O B  M B T O K  COB BIT. npl 0 6 p ~ 6 0 ~ ~ 0  BTBl[ IIO CTBKIILIPT- 

1301 nporpevre NYllI ~ ~ n p e r n o ~ ~ ~ m  decnoporos~ t  xaprurep neficmm " - R P U ~ ~ ~ ~ ~ , I Q I  n a q w m  anapeme co= 0,8720. m mcb/un (co - 
R O m H T m  M O - m S q a ,  CHE%am€lR BHXEBaeMOCTS ruIeTOR B 8 pas), 
-0 C O O W T O W e T  % 70,5 peSq W p a 3 M a p a  KJIeTOK 10-30 W. now- 

¶0HHO0 HaMH 3 H a P e H H 0  go lVIR KReTOK K H T ~ C K O ~ O  XONLAWa H AK3, E o n -  

m-xca ~leficl'BElJ d - H 3 W e E E R  211~t 0CKOJIbKO ITpeBhrmaeT 3Tgr Be- 

mww (48 p a ) ,  n p H B e n e H a r .  B pa60~e  757, OWBKO C O B I I a a B T  C & = 
= 70 pan, no LW.R ~ o ~ o s ~ e p r e  T$qy,yoro m~a a - n a c ~  ~a 
KJIeTRaX V-79 

h c . 3  ~ E B ~ ~ M o c T ~  KlreTOK KAT~CKOI 'O XOMRP- 

~a ( cB6Tnbl.e c m o m )  a AK3 ( T ~ M H H ~  

cI~MBoJIH) B 3aBACHMOCTB OT ROHWHTpa-  

WE P a a o H y m r y I a  B cpene. 

no IlaHHHM a B T O P O B , B 0 J I A ~ a  % n p H  06- 
WITPeAEIA KRBTOK KETB~CKOFO XOMRNIPKB r u -  
JW- 6 0 ~ ~  COCTaRJLReT 220 p a .  T a m  06pa- 
a o ~ ,  OK3 d-UBCTAU ac~a~a-211 B ycno~mx 
JlBHHOI'O 3 K C n e p a M e H T a  COCTaBJIRW 3. 

l I p ~  B B e n e m H  B 6 p w m  n o n o c T a  wmeh 
c sapa~ee IIPHBHT~IMH a c I p l T t i w  OITJX(UUEMH no 
3-40 MRKE ac~a~a-211,  acop6mpoBamom H a  

s a c ~ ~ q a x  m w p a ,  mdnqqae~ca y s e J u n e H a e  

IIPOZOJI%ETeJIbHOCTA EX I(H3AEI.  PA BBexeHEH 

40-55 hadCH HM00T M e C M  2 5 - 5 0 - n p 0 ~ ~ ~ ~ 0 0  
m m e r n e  XEBOTIIHX. Y aanemmm mrmett n p H  BCKWTHH nepes TPA W~CRIVL 

ae 6wo odmpyueao HE a c m T a ,  RE c w m  ony~meh. 
Ha pac. 4 noxasam m u -  

BaeMOCTS R n e M R  AK3 Up. R x  06 
padome ~CT~TOM-211 i n  sit A/ OQ0HeHRaR COI'JIaCHO MOZeJE . 
Kownec~m XIIBOTEElX HB T O W  

B B T m  a R C I I e p W B H T 8 X  0 l ' p a H E ~ -  

B a n O C b  I I ~ ~ e l r r o h  affTUBHOCTSD 

m o m ,  ¶TO II03BOJIJiXO 

mrcnonb30~a~~ no 6-10 wmeff H a  

TOW, n o a T o w  T O W O C T ~  onpe- 
n e n e m  Opa~mu BB~XEB~UX me- fla Nu/ n~, 

HeBesxa' Kpmm He hc .4  b m e ~ c m  M e T O K  U 3  i n  8 i t u  
M ~ P B ,  ~ ~ B H C E N O C T ~  a@&~Ta OT 

B B~BACEMOCTH OT BBBJ~BABOB ax- 
B B e n e ~ ~ o f f  affTHBHOCTH J I B H ~ ~ H ~  

TUBHOCTU ac~a~a-211. 
B J P I U 8 3 0 H 0  AEI3KHX ~KTEBHOCTBR 

#p - nPEMePHo no I0 MKKU. hbd nonaraenn, ¶TO B c n e x c m H e  6mamoro paauepa 
n a c ~ m n l  ~ e w p a  (20-25 unen) a c T a T  ~e maomma a3 dpmnrofi nmocm a 
B T e W m e  B C e r O  BPeMeHH W C I I a n a  HaXOJIJ¶TCR B KOHTaKTe C OnyXOJIeIBIMB 



IUIBTM. Co AJISi 3KCIIOHe~HOI'O YgaCTKa K P U B O ~ ~  COCTaBlMBT 1 ,4  M&. 

¶TO XOpOIUO COI'JIaCyeTCH C HaHHhWl pado~bl. /I2/. 
HapylueHHe J I E H ~ ~ o c T ~  KPEIBOB H a  YPOBHe BHRtEBaeMOCTU HUX8 103, IIO Ha- 

mew hlHeHUD, MOXHO 0da~cHE~b TeM, ¶TO mCTb OmOJleBHX IUIeTOK MOXeT 

H e  ROHTaKTHPOBaTb C 9 a C T H m  aCTaT-Temp. Bce Hea3JIerIeHHHe WIBOT- 

me IIoI'Edw OT pa3BHBmBXCH y HEX aCLIRTWIX oUJ'XOJI~~; ~ I I U T ~ J ~ ~ ~  KUIIleV- 

HEM, mmmq~fim KPETU¶~CKOB npu o 6 z y m ~ n a  ~ ~ a ~ b m ,  ~e C T ~ ~ ~ J I  u3-3a 

TOTO, ¶TO TOJIl@lHa C0p03HOrO E hWmeWOr0 CROeB REIIDe¶lllKB IIpeBbrmaeT 

~L~LAHY npodera ac-~ac~mq.  

 PA IIOllHTKe UCUaTIb30BBHPLR WCTUU Te-a MeHbUleI'O pa3Mepa 

(3-5 MXM) blhlUlE n0rkfdaJIH B d0JIee KOpOTK?ie CPOKEl npE HedOJlHll0~ 0daeMe 

~ C W T H O B  WKOCTA WIH ee OTCYTCTBUE B dpmoi i  IIOJIOCTH. 

i TaKEM 0dpa30~,  IIOJKy~eHHHe pe3YJIbTaTH Ham n p W p  UCIIOX63OBELMff 

I &-~3~rgnewff ac~a~a-211 ~ ~ u r  Tepanesm¶ecm wne8. B mmax axcnepa- 
MBHTaX HHTBHCHBHOCTL o ~ J I ~ ¶ ~ H H I ~  KJIeTOK 38BLICWIa TOJIbKO OT K O H P H T p a -  

I lraH 211~t B CpeAe, HenOCjMHCTBeHHO 0KpYXaPX(efi KJIeTIUf. T a o t  MeTOH 

0d~%HHH MOllreT d n ~ b  IIpEMeHeH UpE JIe%HEa OrpaKEVeHHOrO a C J I a  HOBO- 

0 d p a 3 0 ~ a ~ a f f ,  Ha H B 3TOM WUBe OH W e K O  He OlITHManeH C T O W  3pe- 

HMH JQJXIBOB ~ a r p y 3 m  H a  ~ o p a a n b ~ n e  m m .  B J I E T E I ~ T S ~  H ~ O ~ O K ~ ~ T H O  

BHCKB3HBBnOCb MHeHHe 0 IIePCIIeK~BHOCTE HClIaTIb30BaHMJ3 MOHOKJIOHaJIbHHX 

aHTETeJI (MKAT) AJUi H3dHpaTWXb~0fi HOCTaBKH ~ - E I ~ - T B J I B ~ ~  K O-OJIB- 

IBIM WT- .  Paspado~xa MeTOHOB C B R ~ H B ~ H E H  211~t C MKAT K O m O J I R M  

ueaomKa dyHe~ cne,wwnm a ~ a n o ~  mmoro accnenomam. 
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HET 1111 nPOBEJlOB B BAillEA BHBJ1110TEKE? 

Bbl MO)f(eTe nOJIY'fHTh no nOl.ITe nepetiHCJJeHHble HIDKe KHHT'H, eCJIH OHH He 6biJIH 3a· 
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Tpynbi XI MelK.!lyHapolUioro CHMno3HyMa no MepHoii 
3neKTpOHHKe.BpaTucnaaa,4exocnoaaKHH,1983. 

Tpyllbi 7 Me>KnyuapolUioro coaelll8JIHH no npo6neMaM 
KBaHTOBoii TeopHH nonH. AnywTa, 1984. 

Tpynbi VII MelK.!lyHaponHoro ceMHHapa no npo6neMaM 
<jlH3HKH Bb!COKHX 3HeprHii. )ly6Ha, 1984. 

Tpyllbi Ill MelK.!lyHapolUioro CHMno3uyMa no H36paHHhiM 
npo6neMaM CTBTHCTH'IecKOH MeXIlHHKH. )ly6Ha, 1984. 
(2 TOM&) 

Tpyllbi Me>KjlyHapolUioro coBelllllHH>t no aHanHTH'IecKHM 
Bbl'IHCneHHHM Ha 3BM H HX npHMeHeHHIO B TeOpeTH'IecKOH 
<jJH3HKe. )ly6Ha, 1985. 

Tpynbl XII MelK.!lyHapolUioro CHMII03HYMB no MepHoii 
3nel<TpOHHKe. Jly6HB, 1985. 
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Tpy,llbl X BcecOI03HOro coaelllllHH>t no ycKopuTenRM 
38p1DkeHHhiX Q8CTHU. )ly6Ha, 1986. (2 TOMB) 

Tpy,llbl M""''IYH&po.llHOA WKOnhi-<:eMHH&pa no <jJHJHKe 
TllliCeni>IX HOHOB. )ly6Ha, 1986. 

Tpyllbi CoaelllaHiui "PeuopMrpynna- 86'', Jly6Ha, 1986. 

Tpyllbi M""''IYHapo,o.Horo coaelll8JIHR no reopHH 
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Tpynbl Vlll MI.'JICilYH&ponHoro coaeiUAHHR no npo6neMaM 
KBilHTOBOil reopHH noM. Anywta, 1987. 
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WMaKoaa H.fl. H AP· P19-89-172 
6Monoru~ecKoe Ae~cTBue anb~a-Msny~eHuR acTaTa-211 
H ero ucnonbsoaaHue AnR TepanuM ac~MTH~ Kap~uHOMw 3pnuxa 

Ha KneTKax KuTaHCKOrO XOMR~Ka M aC~HTHOH Kap~HHOMW JpnMXa H3y~anu 6uo
norM4eCKOe Ae~CTBHe a-usny4eHMR aCTaTa-211 - paAHOHyKnHAa, HMe~ero nepMOA 
nonypacnaAa 7,2 ~.; cpeAHRR 3HeprMR a-4aCTH~ - 6,8 H3B, AnHHa npo6era 
65 MKM, flnJ B TKaHM 70-160 K38/MKM. H3y4eHa 3aBMCMMOCTb yrHeTeHMR MHTOTH-
4eCKO~ aKTHBHOCTH, KOnM4eCTBa AereHepHpy~HX KneTOK, KneTOK C XPOMOCOMHWMH 
a6eppa~HRMH H BW*HBWe~ ~paK~HH OT KOH~eHTpa~HH paAHOHyKnMAa in vitro. 063 
a-usny4eHHR acTaTa-211 no cpaaHeHuc c y-ny4aMH eoco cocTaBnReT 3. flpM aae
AeHMH acTaTa-211, aACOp6upo&aHHOrO Ha 4aCTH~W Tennypa, MWWaM C aC~MTHWMM 
onyxonRMH B 3aBHCHMOCTM OT BBeAeHHO~ ai<THBHOCTH, Ha6nCAaeTCR yaenu4eHue 
nPOAOn*MTenbHOCTH *M3HH MnH H3ne4eHHe *MBOTHWX. 

Pa6oTa awnonHeHa a Oa6opaTOPHH RAePHwx npo6neM OHRH. 

DpenpiDIT 061.e.lumeHHoro lDICTJITYTiliiJlepllhii IICCJIUOBIHIII . .lly6Ha 1989 

nepeBOA aBTOPOB 

Shmakova N.l. et al. 
The Biological Effete of Astatine-211 a-Particles and 
the Therapy of Ehrlich Ascite Carcinome 

P19-89-172 

The biological effect of astatine-211 a-particles has been investigated 
using the Chonese hamster fibroplasts and Ehrlich carcinoma cells growth 
in vitro. The mean energy of 21 1At a-particles is 6.8 HeV, LET in tissue 
is 70-160 keV/~m; the half-1 ife period of decomposition of 211 At is 
7.2 hours. The end-points used were a decrease in mitotic activity, an 
elevation of the number of degenerating eel ls, cell with chromosome 
aberrations and the eel 1 survival. The RBE of a-particles in comparison 

wwith 6 °Co ~-rays in close to 3. In experiments in vivo the intraperito
neal administration of 211 At absorbed on the tellurium particles to 
Ehrlich ascite tumor bearing mice led to the prolongation of their 1 ife 
span and to control of tumor growth during a 3-month observation period 
in a part of animals. 

The investiqation has been performed at the laboratory of Nuclear 
Problems, JINR. 
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