(09 BETREE & R

(0903 | RFNMRIC & 2 REVE
REVERE
WHBRHC & B BB A DFRE

<BE>

UV LEZARBRNERN 2t ONFRICEDFRE L TOWARMREREICROBDEHER
MEEY, HIBECPEREN SR L, EEZHDTRELZAOETRAENZER L TVEL
e, SV LEERICHYRAL I EILR 27, SYTLERBICERZYZVWED, SV LDDL
TO2HRHBRICLYBICEENIELLDTH S, AT ICLBEEAELTIE. FAKMSR
be TRDERYDLDLDBIHRICELE DN ALREDERE & I SIAKRNREFTH 5,

<EFFER>
2001403 A (KTF—%IFRAE L TEHFRRAELET, )
<FX>

BEET A (L CHEIBROXFEE, REDIEREH L EICAVONTWBRNBRHIIBIE. EEEX
FERIDERICAY DDH B, UBNHIELBEHIHETUEMEEIMALEDOIFAINTWE, &
SERHI LD S DHDRBRTHLT B, I NITHETHEDE D S BE I N5 RETHR ORI T 1t
BIICRAET B LDICARY, IhZzBRNEER &R,

BB E LTIES YT A (P¥Ra, #°Ra) M1900FERDHONS T A ATEE LTERN
BEtRICAVWLON TV, b TWASY Y ADEIRIEYZYI7TFARY LI (kBg) A5
100F ORIV LIBEEEDONTWS, RARFGZRHEL TWEDIEF TV TLTATILR,A U —
EEENTWLFEEET, &<IC, thEm%E LABICE BRAY, 8, AMKROFED. =K
RERETELRDIABEZ, TDE., LESKB>THSEBNAPEIRNIZH LK, 1929
. Martland & HumphriesldBREOFEEZHE L. TORBZ K DESEI/HLMIINT,

BRERICOWTIFHOFRATH > ERBED I7AIINLREEAVWTS VI LOKBEHRICE S E
DTHBZENALMNIR >, ThiF, STVTVLEEUCRNER AXFRICERTIE. £D
T RETDICETIHORDLSEEE LIEDTIVIALEEFRNICRYIAD I &EICHR27/=DT
hB5,

SUDALIEAINYDALAERLT7IVAY LETERTILENEEIUT WD, ZTDRH, ALY D
LDZWVWEITEEL. BORIHREEZEAREI LD TH S,

SUDLTATILRA VI —EHFANICRRIE SN, ZHOEBHENNB-BEMNLEFNTH
5, PTAVADINSEDSTIVITLRA VI —EZTDMDS I I LA EUCRAEBRELDIFEE Y
ZI LERY RS IEEEE HICT IV TV XEILHFFTD Center for Human Radiobiology (< &
I, BHFRAEINTWS, SYUTALICLBHIE EHFEIE3800A. DD BE2800 AHBEHE
FEXERETH S,

Barrerld. 150ICDWTHEEL., DO B3IANICBEEA R T/, F/z. BT L=ZHED190
ADRTBMEAL AN E T 364N (33.7%) ICEMEEIZHIN. TDHILI6AITEERES
SRDESRTH > 7=,

CuriellE > TSV VLN DBMINTEE R, BEMD?RaVEBICEZS VWO HEAFIFE
LT, BERECEEESHEDALSEICRERSIAAONIYEBRBADOHAN M THhNh, T OER
ISBFEEEE WD E LIRS BREBHORERDOA%EB L TWAEDTLIEII5S~200ug, £ T
1000pugHHBES5 I N, 1920FKICA> T, BHELERLLIENL TV T LDESHIEEL X
Nice VLS DARICE DRI ARETH 5, FI2000\ADIGEED D B53%ICE
HEOREERLEVWI AE—RDHREDH &, BEWMRERICOWVWTIE. RowlandDEEHTIC &
U1 OLDRERERZRTHEREA ST,

RowlandiC & % E #HIXKFFEERDPAEDEZKRIE E 2 ITRT L DIC10005 REBA D EREIA


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_698.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_607.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_984.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1242.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_533.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1410.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1123.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_630.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1239.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_605.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1251.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_366.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_142.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1631.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_2573.html

DRITEINT %, BB, BODPAIF—RICBO TEMELALORERIIFTCREALEEZLTL
L
CDEHIFRICERMNMEDS WA TR HEKRIEDOSI P Pu/a & DIRRESH ZBE S5 MNIT DD
ICRWICIRII D7z, BESTIRIBHR OBMAEFEDEFEEE NBICHALEERERKFITH S,
SUDALIE DMEHEEEANESMIIN TR, BREABRBICAVWIHGEYE XL E
BERL T, o EHED SBMEHEAN, ISICTRILF—DEVEKIRE, EBHOEVKEAEEST
BoTxTWwWsd, (X1)

<BES 1 bIL>

RER ML < (09-01-05-02)

RETHR DB F ML (09-02-03-02)

O SR BMIKDHRHEOEFEES (09-03-01-11)

<BEXH>

(1) Spies, H., :Radium-224 Induced Tumars in Children and Adults, In Delayed Effects of
Bone Seeking Radionuclides, p227-247, Univ. of Utah Press, 1959

(2) Martland, H.S., R.E.Humphries : Osteegetic Sarcoma in Dial Painter using Luminous
Paint, Archives of Pathology 7, 406-417, 1929

(3) Rowland, R.E., etal.: Current Status of the Study of Ra-224 and Ra-226 in Humans at
the Centar for Human Radiobiology, Health Physics, 35, 159-166, 1978

(4) M 2 MM EOANCERESOLH. BT IEFEL.  (1995)

(5) EF—X. FEERERMR. WateeE AME,. BEk#t. (2000)


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_401.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1637.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1187.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_250.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_614.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-01-05-02.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-02-03-02.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-03-01-11.html

K1 TAEBERASh ARSI EZE

B nehams R e

4602 ( 5B6%4)

226p & 1 BOO [y
4734 (94.4%)
s B 2912 | 0546 (100%)
‘H B 12.35 | 0.0186(100%)
o 5 262 | 0.224 (100%)

[H#] ICRP Publication &1, Annual Limits on Intake of Radionuclides by Workers Based
on the 19580 Recommendation, Annals of ICRP, 27, Mo.4, 1550



s
[ |

|

£
[ = ]

B EEAbH DOREMD

Ra—2245E {5
[ [

0.60 L o I | I

— _"f —

-
1=
() |

=
Lo
i

=
n

0 9 10 15 20

15X FEHERER GO 1x10°
G 1007 Frad) =17 L -1 (Gy)

Bl1 *Ra ICKIRSVADREINREARK

[Hhen] #\fel 71 : e EO AFEBREEOSCE.
HRI TSR, (1995 p.58



Fa's
[ |

|

=
[ = ]

B EEAH DM

TRa-226¢ Ra—228iE {1
T e e S ins

0.2F

D " o
101 108

1P 104 1P

FHEREECGH

G 1005FGrad) =17 L -1(Gy)

B2 KE®D?*®Ra ZFALF7ILXL2—D
I =2 ¢RI A

[ JEipdl 72 : ST PEO A EEREE O 505
HRI TS, (1999p.63



