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Table 1. Frequency of two modes of appearance of transformed foci

Serum Dose No. of colonies No. of foci A
Lot No. R) observed Type J (A) Type T (B) A+B
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1000 205 6 0 1.00
FL-60611 600 315 10 8 0.56
1000 148 6 8 0.43
FL-70324 600 414 17 10 0.63
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#5135 Vields of chromosome aberrations in lymphocytes of man and crab-eating monkey after acute irradiation

(49. 6rad/min)

No. of

Dicentrics plus

No. of . . X
Sces Qo ol Gl mme GO0 e cemimermgs TRl
5 908 0 11 0.22840.156 0.228:+0.156  1.212--0.365
10 1012 0 5 0.1980.140 0.19840.140 0.49440.221
Man 20 1571 12 1 21 0.76440.221  0.82720.230 1.33740.292
30 1432 14 3 31 0.978+0.261 1.187+0.288  2.165-0.389
50 1317 39 3 59  2.973+0.474 3.18940.492  4.480+0.583
5 5664 12 3 43 0.212+0.091  0.265--0.068 0.759%0.116
Crab-eating 10 6221 33 9 67  0.53140.092 0.67520.104 1.077%0.132
Monkey 20 5243 32 6 87  0.610+=0.108 0.725+0.118 1.659:0.178
30 3585 30 6 82 0.837+0.153 1.004:0.167  2.287+0.253
50 879 20 5 41 9.9754+0.500 2.844+0.569 4.6640.728
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Relationship between K- value
and Age of Rat

0.06
e male

= e female
3 |
£0.06
K]
o

0.02

(s
3 6 1] 1 37 ®
Age of rat (weeks)

g1 Relationship between K-value and Age of Rat

#13% Clearance of %8Au-colloid from the Blood of
the Male Rats

Age No. of K-value
(weeks) rats dose* mean * s.d.
8 5 0. 005 0.267+0. 038
4 0.010 0. 241+0. 021**
4 0.015 0. 260+0. 033
17 7 0.010 0.16940. 041**
%

dose: mg gold per 100g body weight

Significant age difference was observed between
the rats of 8 weeks old injected 0. 010mg gold and
that of 17 weeks old injected 0.010mg gold.

(p<0. 05)

ES

# 23 Age and Sex Difference of Extraction Rate (ER)
of Colloidal Carbon by the Liver

Age dose No. of K-value ER (%)
(weeks) (mg) rats meants.d.  mean-s.d.
8 5 [} 0.073%0.010 46+15.0%*
10 6 0.053%£0.008 27+ 8.4°
15 6 0.045+0.011 23+ 6.5°
17 13 7 0.023+£0.005 114 5.4°
Y

Significant difference were observed between a-b,

b-c and c-a. (p<{0.05)
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B1XR
seawater for ten days.

Concentration and distribution of radiocobalt in right-eye flounder,

Kareius bicoloratus, reared in labeled

|

! 80Co—chloride

i

i 57Co-Cyanocobalamin

Organ or tissue Con;zztt;?tion Concentration™® Driasgib(u;j?n Concf:zrclttgition Concentration™ Dri:gib(u 9? ()m
Blood 2.4240.56 1.00 17.6 +1.4 0.2140.09 1.00 2.3 £ 0.3
Liver 0.82+0.21 0.35+0.07 4.4 +0.8 3.4 £2.4 21.0 =12.0 34.2 +£16.5
Intestine 3.44+0.62 1.45+0.16 15.1 £0.6 2.2 0.7 11.1 £+ 1.1 14.4 = 0.7
Kidney 1.50+0. 53 0.60=+0. 08 1.5 £0.2 1.4 £0.1 7.0 = 1.9 2.2 £ 0.6
Gall-bladder 0.2140.08 0.09=+0. 03 0.11£0.03 | 0.37%0.12 1.9 £ 1.2 0.29+ 0.18
Spleen 0.890. 38 0.36=%0.11 0.20%0.06 | 0.68+0.04 4.1 + 1.4 0.29+ 0.09
Gonad 0.29%0.21 0.12+0.05 0.13%0.06 | 0.03%0.02 0.26+ 0.19 0.03+ 0.02
Gill 1.79+0. 37 0.7740.17 10.2 +1.8 3.79%0.18 17.7 + 6.6 31.6 +£12.0
Skin 0.78+0.17 0.33%0.04 12.6 +£1.2 0.11+0.01 0.62+ 0.16 6.0 £ 2.1
Muscle 0.06=+0.01 0.03£0.01 7.6 =1.3 0.01=+0.01 0.05+ 0.02 2.2+ 0.8
Bone 0.23+0.08 0.09+0.02 7.7 £1.4 0.06=+0.02 0.31£ 0.20 3.4 + 2.2
Head 0.62+0.14 0.26£0.02 22.9 £0.5 0.1240.06 0.524 0.17 3.1+ 0.6
*normalized to concentration in the blood
L, SRR, R To@fk EES T & B (BraezE)

L7
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S RO NP RBEGER, FikX OHELERIX
Kk OM TH% 1 17.7+4.2, 18.6+16.5, 96.4+
2.9,

"I OBRBETCESRREOHENHEE LT, WHE
BEERBIOC I A7 EERCEET2 7 - 2 %258 1 RER
Lico &5 BOREs v FENEOHELZFRIC AN
BMBERD B DT, FOERLETFTH S,

E1x 7. reREIhiciditte vROBMLERNK
R, PRBEERS L ORPHHER

MlE  FRE R

' oE X B WGE  FhEx X
T (7AFVKEK) 100E 3 100E£24 100
T (B FLKER) 994 4 75+33 116
~Y o Ex (FLE) 33+11 9+ 5 77
7oAy () 73+ 6 19% 7 218
e ¥ () 73+ 4 23+ 8 209
v /= (B8 32+ 8 11+ 4 89

WEHERC RIS 2 v ROMERINEIME B
BRATAIDR, T4V - REY R — P ERUBFEST
YV CHE, IHIC a-T 37— ¥ TUREEtEeT
BI-ERY T » NS, SRAREZRILVLEE DR 2
EOHLERINEER & FRRIFHIERL B,

= v EERWELCLE DAL TW A EEREOWEMER
25, Tl L TEGEEERNEE R T—RHEE L bR
bo 200 fEEDOABHAEKCABEZETT5Z LT,
HE2EOBRIBL o BRI REY S
-+ THbBo

ML ERINERR = v R L EEREES & DR GHED
BELIZT 5 EXHEHEI N DT, EZROMLEE
F L ASMABEY B\, BbhEROEEEC
ST AHEEICBEL T FI3IROHEREYE

HEHE = v RO NERIC L 5 FRIEIEERR, AR

F2x BhHE= v ROEBEERER (%)

e BE TaAYIK ALK ~ . 2 >
AR g D D DR 7 A v e ¥ F VAR
&/ B R 99.1+0.09 98.8+0.0 3.9%+1.5 29.2+1.1 24.942.0 87.4+0.6




BIx WLEFRABERIZEFE= vECYEERE
& (%)

WIEREE ~v 7

T & b Y F vIwE

N7Yy 4.8+0.8 33.742.0 43.1£2.3 19.0£1.1
@777 13.3£2.3 36.8+3.6 56.7+1.2 0.0

BomaBET29.4+1.6 70.3 81.6+0.9 89.8
AR EAE TEN L RS 0ORBELYE T,

R OFLEREICH  KFETH & EAREh T,

(Broeses)

(1) A, BA: F22E B AREEREEYs KR (19

79.11)

(20 A F7EREFERE R 7—, FTZE (1979.11)

L1 B8/ —CHREORRET v MoHT2ERE

FEEAROERFEICOVLT
LREEMAERTIEE (BEEST, WILES, AR
2, WIEE)

(B ) HRSMEEOFERBOBARECE
THECET RO —RE LT, KFE, HiiE M,
Co, Zn DipR{LZE, b Z b OEFEITLE, T
HEEGTE, w2 EFe 08N, EREW (55 1)
DOPERIC RT3 HEY ERCHET S FETDH
LB, ZOERYEDS LT, HREEL, ERE
EEEOCHSRETRIC L BERBRRSH - Tiikb
Toe &K, ENBFERAIN WA EBE r—v
(&@E) OFERLL-T, BTy b33, DL
TRBRENDDEELEL, SEXHL 7

BBSLTHE)
HEHLEAIRTNBET » + 5EFAVSER S -
(&HE) CRESFGBE Yy —U%, kDX 5L T
EERELL : TEVRE CHOMABRES (BR 32m,
WS 20em, FEx lem) OF, FTWHCAZT DV, HE
L5 TH T Al (HRE la) 2BLESZ, -OTER
DH S AEBRE D, ok, AEESRTHTO—HTR
EHIINE o w7 ARBERBLYIR A, FERD
T » POWRHADZRR T, CORBOTIR, FA
UL CHEOFE} (EE36m, £X25m) HEE, #,
ROGHFRBATED L 51T, —F, BEER0 L
3, BRECEOMGCHRROBCES 2L » T,
REFOMENFEERBCRAT S E XL, &
DN IR e B, Ha\T T A0 EL %
7B Y =F v v B EZZ L RALREEL 0

F oy PEEFSD Co, Mn, Zn, Fe DELE TEDHL
WL, RECHHES e h b TROBEIC L bk
blice Tibh, UNMORLERL, B0,

EBZE R ABCERL, chrx€—-<vETRESE
HEFC L Y, EERNE CETEDER S W 2T >
T2o o8, Zn KON, BESHFTH B,

By - R UESBSERHNCTRIUMATL
Ty rEESEBE Sy —CRBLE L, BP0 1 HET
Fe, Co, Mn DRSFEHERIZ, TR lppm w7
L, TOBERELL, BLE2HYS5 HER 0.3~0.
dppm L7 b, LIBIOL_AaMEihD S EREESR
Nico ZDOViE, #7135 AM, IUBHBLRNT
FEGBH Yy — O THEL T3 T » b DRFEE (0.3~
0.4ppm) LBEDCTLL~FT 5, ZhbDZ bhb, &
By —CHET » NI, &BH, L&fErLS
X »T, FOSTTE Fe, Co, Mn % -EL,
e BRr—CHES » ML TH 3 EEVRREE
PIRLIEDDEEL BN,

BRI T DT R O L L o, A
BROZRC L - T, HOEVRELREr V%% 213
Ty IAEEE (v EEE) OBEELBERCL ST,
EEOFGESy —CHE 7 » PORFBER, WTh
DAL, BUD24ERE, Fe, Con&LEE 1Y 2pp
m L, FOHN & RAERRIERER LI, &
oWINE, ERRTRT2EEENOLTIBELYE
R L, 47 v 7 ATECE S T R L T
THBEOBEFRECI - C, fBE 7y M2, ThbOWE
PERTE, BOTEVARARZ LEEETS L0 LHE
Ehb,

DL S BEEEOWHERRCRET I h
SRETERIVERTEOBEOHEICE T 5%
W5 ET, #HRT . OSBRI, ESBH Yy —C O
FAXBEETHD, HROEEZRFE LELOXEYTS
%o
4.3 EMERICEH2BITTERE

BIEmATET (MRiLZ, BREZET, AUE
s, HIEER)

(B B BEPCFEETLIRBOEBY S ITED
GAZEENCET 250 —8 L L, REEIX, FEEE
EHEBFRADR 5725 » MMEPIOXO 20Pui EER-JISE L,
BT HMAMBE OPE LT - 720

(BB LUER) £%B6~7» 80, BEOEMM
B GRBESE) CRELLE, EzxvReEER (o
B B & BIRMF) TI0~60EEfiE L= Wistar 25
v b OJEEERE MPuREE A RFIE L 2o ¥72, Pu %8k
LeBBin b, B v msigrHv, #Am
DHEFHEEL, ATV VARAF—ABICEEL, a BA
Rz PR AP LD HAMBPERL Fo
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BE1% 5o PESP %Py, MAmBE

29.200Py  (fCi/g)
B 241Am (fCi/g)
A B I E AR B A

F & 0.7£0.2 | 4.2%0.5 | 0.05%0.02
e 4.9%£2.0 |49.4%£52 [0.8 £0.4
g OB 1.1+0.3 | 10.2+1.6
AR (HE) | 0.8%£0.3 | 3.2%0.5

5 2.74+0.9 | 8.740.5%

=4 2.540.8 | 5.940.9
B B’ 0.3%0.2 | 1.1%0.2
B W 4.9+1.7
*EE

HEF TREBLNLERI, F1ROEEI THS,
29.20Py DY, FEFEEOREECHL TEL {{flH»
Zhit, FEEEOHR T » 2%, EEANCRIM&E
EhicdbDTHAZ b, FHOEVWCLS b EHE
Enb, ok, #MAnm LT, W, BRELOES
1k, BUESHIFTHB, &, IHLLABERELT, F
» FMEROD Pu, Am v A RRUREICHEL, ZhbE
BOHREHZBEFRL P FETH %,

4.4 YCo-27/aANFIRBICRETHF VT~

DHEECDONT
BUSAAAET (BENZH— TEEKRES, I
) ‘

(B ®) BEEYRIERNT, a0 b0o—#
BEBEEH, LT /a5 iv e LTEETS
ZEREBRT D, T2 33T I v OBD AN
BT CT, EFE AL FERELI R
Br iy, ORDEARRGEIRESCRRD LA
Exbhb, ChETElz AL IDEyT /2l
7 I VDD = A b OFREHEN TORINEI TS
HEEL, BEHLCEEARN L CTHBERHERITS »
FRRIR, FAERABO TR LAY L ARLTE
Teo GENZY 7 7 235 3 vEREREOKREEYEIER
L7cHE, RENEDL S EESLD, Tihbbr 7/ 2
A5 v RBICRIETF % UV 7 —DEEROWTHENT
S

(BB IURE) HEWEEDOY 4 A&2—RT vy b
T %Co TEFLIc> 7/ 2-.35 3 v & 1,10,50, 100ug
DF % V7 - LOREWEEOLH B EERATET S
&, BEFERECE LTy V7 - OREAHEL BT
Lt o THEAREELHAL TP L F+ 17—
DEELZ y MERCBIREN I LEEEND Y7 7 28
73 v 0B EOMIIZEBER AL R, Fv U 7T —0EMN

Pl WHHCE, GEERMCRINENSEML & Hs
DIz 77 b — I ETHERIBE NI, —F, k&
BHKAKEDF v+ VT —& Co-v7 /2353 v DR
EREEEFTH L, &O - BIRAES &L THETRINE
DEI Lty 7 7 235 3 VIR EEERTIRREF?
MEETE NSy 2235 $v-1, ~IRLORINCE
ERREARIIZLTED, ChbOFEAE, EEEE,
BB ITEBC BT D capacity Tp FOME 5 - T
EERECIIESE T EREDERT L5 TH S,

WE, BUHiEs+ V7 —%HEEL, TOH, BxD
BERTERBEI 5Co- v 7 / AT 3 v R B EL TEOHER
BELHAEL LA, BOFERTIIF I 75
BRI E R TEF+ V 7T —DOEERRED LIk
A58, BRABRSECIIUBEENETLF» I T—0FE
BE BT, D &nbRARTOEERERLENT
WD LBbild,

(1) PaR - fBZE - I o2t S, KR
(1979.11)
5. PUFTLORE
REHEPIRT FHEE, REE BHEE

M ER

B ®8)

BT HERELLOBE ) F v 21X DEEGE
R, FRICHS BT 2 ERMBRE IR s o
FYF Y AREELL KO TRECIEL, BHTE
BT, BEYESELYB U TCABREDZ TG, ThH
#ie, +VFvAoREEFLOR, LTOBET#EEL,
—BADHBERELHETETHIELENEL TS, £
DizdIT, SEEE, PEZRCTHEE IR o1,
INECETD ISy AOEEIE, K& L THEGERE
EBATHILOE FERRLEEGO—MELT, FED
DT, BBEERTHIIOLLShDZ L2, HEE
FCOPRTHAL T5, ThbEEOERNBERE M
B EL, PIFY AOAEYBEETFEHOMBBRL L E
B MR Einh, COROBREEILEHEL T, H
L UCoTEEBRMEE B, RERREEDDORE
) = RO AN i

#& 8

BIfE11AIR1/50007 —A DT F A #y PICEEL,
DBEACHEL /N EE2 ERCHFA L 72

NNEBTERIERROE -, BHH (5 A4q) %
2D UEHCEE I, BYREF =~ (REH
25000) RIC/PNERHREL, 1 HIEEL 7%, 400m Ci/
5pot b YFrake, 2mCi/25000 © H“CO, %y
51, BINFEMEE €7,
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BEBOBBELMIT, ¥7 ABMOBRXET T, BE
ROV HECEEL, RERTETL LD 10°C ELL
0

SRVNER, SERGERL, WREEEE TGS
L, BEMREEERY AV, Wiy v oL —v =T,
UC BEREL oo

(B )

bS5 b Yy anE, EfoBELFEX
DHE BRI T B oD OHARRIIEHETH D25, Y
F v Ak EREIZ “CO, 5L T, MEDRES Y
JETHE LI, TO—WEMB I EBTER, T
BRI 5L, WESh/E 2509 kv, SFHRE

T=4Xx10"*mCi/g UCx1=10>mCi/g
DfExEIz,

C, T OMAEOL U=-G- -/

co tel /INE 250950 “C, T ORE

Cy : 5L 7= “CiomCi, WINEI% I Ik1T 5 UC

DI &
Ty : 5L T400mCi, WINES0BICBIFHT
DRI,
FH LD B &,

1X102X250/ 15X0,9  2.5X200
TTUX107%X250/400X0.5 — 13.5 370

Einbh, FEEFRED 300~600 &\ 5 Bierhugen & DI

& (1965) LAULERB, hiR{bEEDCE

BBV Fv LD, ERLERET S M) 57 A2,

FEECLETHAILEERL TS, F1E-H25H)
Bo i EIEEER R, SEEOSRE LT
FYF Y AOBRWESEIEICHER T FETDH B,
(Fraegest)

U

i

E1x AR EOHHE

U] 197946 AT A
1RER 45~50g

Ko&kE 12~15%

FEE 3~ 5mg

THEE 4X10%pCi/mg dw
uC BE 1X10*pCi/mg dw

B2x hFE T-MC RESR

A TpCi/mg 4C pCi/mg
® T | 400 (100%) 10000 (100%)
] 160 ( 40%) 2800 ( 28%)
X 24 ( 6%) 1600 ( 7%)

(1) st - A - BHE : F20 P AR EESYS, X

Bk (1979.11)

2) %k

[Brdk S URE)

FYVF Y ADCL BEBRBEOFMOENT, TihE
T, FPUFTAK HTO) LY, T-erv v, T-71
2 — AEOTEHEBLEYE T » P CEEL, KNT
DT DTG, PR DN THERTE T, TOFERE, TO
RRZEENE, BT 5 TOMEBC L - Tl h R 5
T ERBL NI 5T, REER, EWFMCERRE
B% 0 DNA OFBRAETH 591 1 ¥ v D THERIEE
YT ~EE5 L, TOEREEEYFEN, HTO o4
& HRIRE Ui

B R hEco—FEOERERE WistarR
Ty b (M 2.5~3.07A4) 1T, BMHFEENRI—-TE
DTEREY 1 s v 2&OnEEL, To% 100 HERE
FRCERL, SFERTO2TRER L OURELARTD
MRS AMETRERHE L, Ak, T-v132vk
LT, 60T~k AF 13T~ OEREMORT
5200 TEZBEEYWHEERL, i, TOR#E1
IUVEHEORE TS ENT, YCESy 1Y
v RS U SERET - 7,

T 3 v E5AURME, £EBFo2TREY,
HTO o0& Ltz s, T-v1 3 o vBEOHED
A, HRBCEVESN R DL, UL, &Hlkkde
TT, AEEAETOSD BEEE, BIEKE NE% BT
I, BEAYEEIBRDLNich ol OFRIT, T-
P I VHRRINE N EE (si, BIEEA) G
LD DESRDBENT VDB EETRETEL0TH
%o

F7, B E/NE T, HTO B4 0 10ERES
WA TRERL L A, Zhuik, SmEIhT
ot T4 S P VICRHL T, Thd oM7L
BAE b ol tELbh b, DEDX 5 B E
1L, MC-vo ¥ Vv ERH o ERERICE - THERER
RNiro BRI DR D 22D T4 I 0 viEsk &
BRI R ERAETRELHET 5 &, WIhomik
Th, AFA-T-44 I oV OFVERGIC, Bz
Rlico ThUL, 6-T-%1 I 0V OBE, ThHRIH
BTHMENBREFTRL, —8TH, Tob&Hr
5, BEET Al MR 5,

kic, 2 o0TES1 v HTO HEH0£M
B0 TOPRIEE Y T 5 &, 81 RIERKOG)
TRT LR, T-9o1 32 vE EOBEOHTHIE N
T OHETEL, 2 oDEEHFMORL B T 3
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21 Variations in the concentration of total tritium
in spleen following a single administration of
tritiatedwater, methyl-*H-~thymidine and 6-3H-
thymidine.

8 1% Doses (rad) to Various Tissues of Rat after
Ingestion of Tritiated Water and Tritiated Th-
ymidine for 100 Days.

Doses from Ingestion of 1.0 xCi/g. B. W.

Tissues

Tritiated [6-3H ]~ [Methyl-3H]-
Water Thymidine  Thymidine
Blood 1.6 1.6 2.4
Liver 1.2 1.5 2.1
Kidney 1.2 1.7 2.0
Testis 1.3 1.6 2.4
Spleen 1.2 1.8 2.4
Brain 1.2 1.5 1.7
Fat Tissue 0.3 0.7 0.8
Muscle 1.2 1.5 1.6
Intestine 1.2 1.6 2.0
Lung 1.1 1.3 15
Heart 1.1 1.6 1.7

CYORTY, TOHEEE CESHDENTD LR
7o H1EZ, HTIO 8I O T-v1 s 2v (6-T, A
FA-T) H58 100 B 0Bk BT 2 R REES
ALz,

3) BERFNRCLIBSREREORTER
LU EICET 2 RAEWE

I AGESERORIGREICHET3HE
WEREE CGLUER, mRgE, TEE, L
0, *HEEDE, “RUEE, BEE
(*BF7eck)

(B ) BRTF DRI cORERMER L Ok
HEBILL 5V A7 OHEEICLNBELIWER & T 50D,
TESRR R BT B IR - AR O UL I 8 B %iE T
Bo BEHEBE=2V v 7L b, EETOMEMY —
< (tissue kerma in air) DORIEILTEETH B4, VA
7 OYEEITEEE 7 — < & i DIl W hTn b EE
Y, BE (AIUET e oSk
L 7cligss - ko RIRIIT T T D U R 7 RECTH
BEL-ESREYE T I EYREN Y A7 OfEERIZ
MEL b, WERIHRICOWTHEHETH D, BATR
CRIEE L 7o BRI X B SERhIRE R ¥ 7R SRR
DETH Do RPFFEITZEE TOMM Y — ~ 3 X U aEE
25 SRR YT ¥ o X EREEHE T oo, S
IMEBT DT h — <R D8 - EfkiREDlL, 1
FRBFIT O TR BRI T A BRI - AR RO
HEBEET2LDTH %o

BB LLHTIEHRRE] BREECRFLLEY »v
b ABEHESEEY AV, FRIE, HRIOCH 2V
T, FEFp= A F— 30keV, 80keV, Ik TN 140keV O
X8, YWCs X0 ®Co 7K AR - MR 2
S BEHE (rad/R) #BT Lie FYF7 >V FAD
fE2: - ko MEICEER RS LU TLD EiE Ly b
L, TREWAWASDEEND LD RE &SR
HLTRERPRAE L, T, 77V Pa®lRELRLE
ED7 5 v b ARMIE CORSHER Y B TREL
et
BRO—FILLT, B1FROH 0° o (IO
¥ P AR T, 7o v P AREED EH D ER
LTCWAGWERREAS(T »v b ATEEY ¢6=0° L L72)
CoWTE (MoRE/BEHEE) OHRERT, &
PO, ABHLCHHBRO=FAF—F IV
FAICI ST, TALDHIEI I EFHL T3, &
DT LIRFEIRIFIC BT 5 BIRE DL LI B WA E
BEThHHZERTFBL T Wb, HREL HSHEO =%
FEELT » 7 5 —Th2H, ThEDTEE=
£ LD FEC X D EERTTRETH Do SHITI R L7
B - EBRT T OV T TOREMR S — < iTsid
LI ARRERE QD= R F— X OHEEREES



B1R HHEROASHE LN CEM) ORE L OBR (REIOREHRE & OHERHE)

HF=FF 0° 30°  60°  90°  120° 150° 180° 210° 240° 270° 300° 330°
8Co  1.25MeV .01 0.98 1.00 0.97 0.96 0.96 1.02 1.01 0.83 0.81 0.78 0.9
B1Cs  0.662MeV .02 0.98 1.01 0.94 0.95 0.9 1.04 1.02 0.79 0.73 0.72 0.93
X 140keV .15 1.1 1.09 1.02 0.98 1.06 1.20 113 0.70 0.53 0.61 0.9
X 80keV .20 115 1.15 1.07 1.03 114 126 124 0.72 0.51 0.66 1.08
X##  30keV 0.65 0.57 0.50 0.40 0.41 0.57 0.65 0.51 0.20 0.13 0.21 0.46

FET 5 LK, RPREMERECOVTIRE L (B 89 AP, RTMGROERCH 5 5T

Lo

PIERBEIRIC DV TR, BREER 4t sRicd L ICRP-30 0
HARANDOBEBAEZRIF LT 52%, BEIEMEOEER
B, SEREAOMERE SEWENT — 5 ORRIT X
DEBEHENTESE - T\ B, SBITEN T — 2 DY
£ - BB O LY, NIEBREREOHED Y AT Ak
DED B,

L BRI RIAF -5 RROHMEECETEH

%
WEPEE (BRFkR, NERKL, BEF—# FRE,
HILBER, BREE%E, WoE, FHE, AAE
Y, &IEEE)

(B EHERCIMIEECSELbh L =21 F
— RS Y FERT, Ld, ATV FORBREIR
BNEFE (sensitive site ITHHY) DA E XFE L U HE
BOBER P CRET A EDN BRI KHEES NS,
#oT, ERMBENE—TLHER, &Ko sensitive
site ILAF 5 XM D =2 F — DFESTILIE BEC A5
Y ITHD Do UPETIE, =FrF— 5 OHMES
FRRICERL, BE—-2DREROMBCESER
EERLIEEHBET S,

& &

BREBHBIC L 5 AMEAD=F L F—fFERA7 b1
HRET B, MEBRORET - TE LA HEROE
F L - TR R TWB,

I BEFHCHGTIZEET—5ORERSTICE

g
BB (ELRE)

BEAHRORE & U & i 2 SRS OWT, R
b OB 5 FERERO T — 2, BOBILE, &
FIGHERR O T — 2 DR LEITHEY, ERYY
Z, FNBRAECIVBL L ENET S, ¥/
b7 — 2 OFHI & b BERAHEOBETMI L&~
BREBI LR BNET 5,

(BEBELTICHER] MEECRVTE, XEHELER
D DH—H, TALEF—2OFBEOVOEDELT, &
HET, TORBEPHEALLERET — 22T, &
2 RO B 5 BEFERERR O r RBHEREHE
Lic STER S HRALET — x1x, 2k ORNL o
B5r—27ro=2 bbb TIERLTW5 EN
SDF (SHH+AEET 47 » A1) ® MDLIST 7
w75 ADHNTHED, CDF—X7 7 A1, FDOH
AV =VRENT, FRFHHOBECR T, $EIRK
CRTEIEHORBTIZ DDV E - & Ebid,

STEONSG L L kSHEREIR, BFGOLOFR
TR, {9 BB TH D, B 1RCFHEERED
PEBT 5, ChETOFREEEL T, SEOHED
BEINE, KIL, BEREIR WD, Bbhi
BEOEBENEE -2 L THA S,

ks, AP - T, BERETHHEITOBRIEE
(BEW) ROBHAER (BF -5tV %) OBh%
i,

(BFREER)

ELZRBEY, BNYE  BRSHE (FI8E) HAKTF

TIEEFLERHESE (1980.3)

F1ER FHEIhiclT — 21X 3REEEREROM

MEEHGEERER (RmCi~th™at 1cm)

% & BEE R

) b) ) AP
2Na B— 15.0h 18.3 18.138 18.7 (2) 18.24 +.27
S1Cr EC 27.7d 0.16 0.176 0.18 (5) 1.018+.034
5Mn EC 312.5d 4.71 4.614 12.44 +.21
57Co EC 270.9d 0.95 1.002 13.54 +£.28



(1% o0oo3%)
BEHREREN RmCi-thlat lem)
% & iz ekl AP IR
a) b) c) N
SFe B— 44.53d 6.19 6.177 6.25 (7) 6.2194.124
0Co B-— 5.271Y 12.9 12.853 13.08 (9) 12.95 + .19
%Cn B+ 12.7h 1.18 1.127 2.48 (2) 3.756 +0.75
87Zn EC 243.94d 3.00 3.055 6.52 (2 8.46 +.13
51Ga EC 78.26h 0.95 0.763 7.557+.333
Kr 1T 10.72Y 0.012 0.0129 0. 0128 0004
&8r EC 64.84d 5.78 5.710 5. 672. 085
8mGr IT 2.805h 2.27 2. 306 2. 2484, 040
23] EC 13.2h 1.57 1.618 1.604+.027
125] EC 60.14d 1.36 1.509 1.43 (6 1. 458 036
1811 B— 8.04d 2.04 2.156 2.21 (6) 2.1974.044
181y IT 2.3h 12.8 12.59 12.41 +.15
133%¢ B— 5.2454d 0.46 0. 505 0. 513=. 008
97Hg EC 64.1h 2.13 0. 337 5.16 +.59
1984 B— 2.696d 2.43 2.305 2.44 (10) 2.439%. 049
XHg B— 46.59 d 1.38 1.292 1.81 (10) 1. 806. 067
26B; EC 6.243d 17.7 17.709 21.2974.43

1) ICRP 25 (1977)

b) N.G. Gusev and P.P. Dmitriev, Quantum Radiation of Radicative Nuclides (English ed.) (1979)
¢) J.P. Guiho and P. Hillion, Int. J. Appl. Radiat. Isotopes 25, 105 (1974), ( ) HWDFuL d eF=%*

F—DTFR)

d) 0=5keV &L TEHE,

) BLRLEREBSRE=SF U JIEHET

SREHZRE

1. ZEREFRT=S U FICETIRENR
FFIHEEn b OB EYE kbt

(B 8

BOWHEC R 5 ZEHBERED = =2V v /LT
ThE X 2 A EREHECEL, EELEERTE
R L T, ThIC L h iloHBABRTOREHTEHE
EBELRAC T EE THNEBEREREEEYM LIS
EHER, EROBEFMICEIL TS,
FEFZBLESTICHKE)
L1 BECETBIHIAN - ~EOHEECETIES
EE
R (el BTE=S)

Wy <BOGHERD T, 2visrnEiyh
BRI, BT 2 i M R S
CHATEDRD, B2050FCHEAIh N5, BRIE
FOH Y < RGO RN ERE T A D, v T h
R IEOEBERRE, FCEELY v ~Bo=F ¥ -4k
BLOHEAZRD L HEEOBRFET ol 22 TR
EELABOS bav 7 b EHELOZEEE L I,

BALy v =Bo=F A F-FtiRDICIE=v 7
bV EELMOBEREICE TS 2 5 14 v R oRE A
LI WB, BEIhAFENT v L ACHETND €Y
FHAeFHEOEE, ORI VEE=FAF-ELY
RO B OIXFHEF B 28 8 CHERRHEAIN D TE
Bo Zhitflb ) MEDBR A OFHEITIEA1950E
5L BB INBEDBEN L O0nDHER DS, £DMF
TREFOF Y ~BERG L TR ADOBNCERT D
¥ 10keV 235 AMeV F TO =R A F—HHNTHEHAT
ET 5 FEEEY, ThOORE, FHTEIEA
SHEC B T B AR L, BEL AT B
Carlson, M.J. Berger, W. Bruce and H. Johns %X
X H. Kahn @ 4 FEDOFILETH Do HEHEEESL APL
EECEML, BM5I00 #—x 71z v Ea— T,
HEU T FELTz= 2 AF—1T 10keV 226 4MeV ¥
TDARTHbo

BETEFEN 7 7 4 v —CHOBALM S WEE L &0
BEIUL Chb 0¥ AL D EHECI DEESR
BHVBOBIAAD e AL 75 akRDI, REM
I ORBICEbiE T v X A FIE T S £
OFELDRER TFFEIRD B 1C1Eo it b SREHAE 5



BlE 4EOHEEDOLE

TR BB ER DM e Py———
o SHEMERD 5 %D 1 EOFIGEF R gﬁ#gigggg
U7 | EERLESES=S | 10SBAC-3100 IBA-5100 ik
2 — E
B. Carlson 800keV~2MeV 1.3~1.6X 10738 1.6~2. 2% oL
M. J. Berger 100keV ~600keV 6.3X1073% 1.5~1. 78 1IMeV LIF
1. 5MeV ~10MeV
WH.BrJ%cfn:nd 30keV~2MeV 4.6X1073% L.6% 37keV LIF
H.Kahn(4 >0 H) | 4= %1% — 8 1.9~9.5X10-3% 1.61~2. 28 moL

4 @i G AT BT R A0 B o SENTIEER O
B—RETR 5 1o FREOFE CERER S TE
HHERD B, THILL DELUDOEBZHEL o i
FEHEDOFHHEANMOREELME DT v £ aingt
BHAETHERZSEE vEL, 1HEO%ELA, &il=
FF— B R B E R SR DT, (BL Z DEHE
e oo ik TOSBAC-3400 % AT 3457 = 7o

B. Carlson OB TRHOHE 1 BRI RINT-HH = *
A —GPANTIL 2 74 v — CROBEBSWTER CE
EHANB LR ELOTERNA K E L, o THEHEELD
TERMINVINZ o TWvB o M. J. Berger & W. Bruce and
H. Johns @ 2 FEIIFRICRINLHE A= ¥F -5
A TIFIC BT ECEL OTER N & BT EEL OTESR A
KE L T Tl Bo EhC D2 HEFEERLL T
BT =24 % —FEAC KT, FEShkE
HADORIEI <A 3 A LT Aol 23 g
»5, {EL, W. Bruce and H. Johns DI EE IR
L@l =%+ — kIR{E 1.28MeV X b $E 2Mev
D=HLF—FE THBTEDZ LTz, H Kahn
DFELIZLADDOFERD Y, FEHERIL LS 320FE
E1ODERBEAETHD, Thb42DFEXTT
7 I A4 —CHOBEMSHEROME L L= F L F—H
BICH T LD,

1 EOFEEFHEIIRE LA 7 5 v D=FAF
—KX VBT HLONRD Y E 1ERITNE S - e EE
TRLTH D, FTHzv - 210X WEERERLEL
By 5hy, B, Carlson OJiikidEHEEE oMb & HRE
Vo Ho Kahn OFHEL7 5+ b v D=F A ¥ -2, Th
CEERTWAEITHIC Y X 52U THEREAE S
3B

EDITEE B B AETE A = 2 — HiE & AR
I AEERBMEEPERL CERTLZONEHTH S, &
= O BRI EET A EE G H. Kahn OO &5
HiLLE 2 bbb,

(FrgEzx)

WG, BELGE) @ BF%s NIERSAFEK O SR,

HER (1979.10)
1.1 =HBICLZERBROHE
BHEATAETEE (s, BEaE)

PSR X BN EREE L 5 LT, REFS IR
CHEET A IeDITULE DAy 7 75 v v ¥ O HKRTEHER
CEAEGHEHLNL DA THEL T ERBETH D,
N4 DFEEBATERT LW ERELANRRD
L, BRESROFESOS b TLEAS BRI EETH
Bo BMOMEREEEEN S EIETHLLDIE, £
DEFEIRBBEOHEFIIAS Tl BRDORKISED
Fhe, BAORHBOFEYE«OBRYTEHML K
DL KT — 25 EHT o BERDY, TlET
AR E= A A F T ONBCHERD 5, D
A ASRFRE =R F— DL DIRL o5
R Th D, KEERZOFHERICE - CTEFAEHLY
fTots

FHEBORT &L Ut e FETFORE R -0, HFE
VUL T T H B FTEWITEEE LA
BBIER LT, BRI, BYHOFET5RES
TOTALEY DO (L LERD DO TLHED
TWigy), KIBLHRVER TR B b ot
DTHE—FUEL UL oHEHETAIELLLDLF
% Be BMIIARR2 Y 70—~ b RELBNETH DB,
TCTIEPE AT A= ZRLOVEL S bh s TWBRT
REL 2v 2 ) — rORILERFHET % L CHER
PHEHERT v+ ARBRTIEMTLIEE - T 5
LB CEECIND TH B, B=RAF—DASRF R
w5 7D, WHEEAEKLGL, EAFT .y 7REE V-
T TEHR TR, EAx0RFO= k1 —-Hks
B LIz Aft=d A F—DHEL L TIX 0. 1GeV~d44
GeV FBE LTz, Thdb i RBOIEHoikEsTth
stre I LHBEFREENKE WD, BEHEERXC
DT E LB b\ o T, &2 TILfTE
CEB=aAF—BEETIEEER L. BRIBHEE
RTELTONFHL THBLELDH, B=iLF 4
B BT REOMBIEEDTENERETH - iz, B



CHEZDEDAD=FAF -5 TERATILLEED
oo CHTHRHBEROSHMOWR LT 5 LT+
DThHBo lnEinh, BLIERED=F A F—KFEILKT
LEKTLRDZIR DD THD, KBElava—x
DEREINKREEORHBEEDHEELT> 23D TH
bo WEFTO AR FOEEILEY T H L v ETT
ZEBIEREACE RN B LI EFEINELOD
O, NlavEa— 2 TERAETH B, FHED
EeRZAF—ThDHI EHERL CEyges BRI L - T
I Tco Eyges B HE T 2 KL FATHREFOE
BOMEBE TORATRELRDD 2 EHTE, AHT
EEDOBEICEKE LI WEWS RERFIELDH DD
TEYPOFTORILEERS L THYTH S, FERIX
Eyges Bin% fE X7 Nelson ORXZ T, AGHR
Fo=irF-HELZIBALL, ¥hThhs BEWY
L AG R ORA LD E®E B e Bieh oo, F
ERALH 7 T » 7 AIHEMA 0° M5S0 L OERE
LT b EWS ERESENS B CZY AU EEL S,
v T A e HERTRC R UTEAE EOR LA S
CHROBR ZENTEL S,

FEEBART T v F AD=RAF— AT v, HE
227 d it K. O Brien 23RSV IC G 2EE T 21T
o> TRDADEFIA Lo T KBEE OB/ INAD
doehich, 2% ) RAFEHEREOBKINCHET
53D ThHb, BYOKEZIL, HddHDSHI-10ME
TOEAZRSTEILENT, WHDLWADEIER D - -5E

NON SCATTERING

o

]

DOooooooootd

100

200

mny///
28
mn-///

nDoooooooas
0000000000

/
5001/ /
700} C xR
750 - 0
gop0 100 200

EOBW Y -7 SEIL, BONDEA=FILF—K
BEDNTIT» THEL, Ebe=31F—-HHETHE
Sl OB,

QIEE TRECBRYOF T, FOMBRRVTD
Aft= R F— 1GeV HENSOR B HFEIRIAE
<, 200MeV LUF2b DFLEXEHITHEL b, i
1GeV X hE=FAF—Kics LBEBILFELEI PE L
55, 30GeV pich TER TEHLIHLLOKREILCHK
bHo QEfB=FAF ORI BHEREEAD L, A
H=dF—n5GeV 225 &, TOHRERSHITI0
MECREOBRYOTTIIBE— 0/ & th, Zhuk
5GeV LI ED u T O R ATREILI0RE TORY DR
EX I DEBBIKECTDTHD, DEHVRTDO=%
AF BRI, FTORARBIGEGERLYETL TGIT
DTKERDIDEIDDTH T, BARBEITH
FTHBEEL»ETL o FRiEiuLic= R F—
B/RITIeL, FBMEES-)OBRRELEEALR
ChDTHbB, @F7, 5GeVL ED AL =F A F K
TFERL TEBEHADRIED BRIV @2=FAF—
AR7 PATHES L O IEEEL Tl - o R & 8EL
HEALIFERCHEL TA% &, HEEOFEE»D 25g
Jem? Ll FREIOIMS TIEEEOEIL 3 ~4 % B ¥
Vo 2% D EESFIL ERSD 25g/cm? LLERAITIR
ERTELLHLWIIV(EINBIVE 2R) OB
DI CEREOBRYTHIUEL, BENESTHN, £

SCATTERING

0

100}

i

200

AN

|
OoOo0ooooOooo
oooooooodo
BEIEEINE NN

300

ﬂ\\\\

400

NN
(& B P B

50CF

600F 5

7001 CxRA'

750 . —

geitl 100 200 480

B1N FELCEULRBROBYOFTORERSH  H2H BEHRZEALLRORYDOF TORERDIH
— 51 —



lé
p=d
et
=Y

i 0 ' ' 5 ! E
& ' i :
i 29— ;
100} 28 1 ;/////”"'_ A R
s 4 il !
: oy
28 ! '
; 28— '
200¢ w1 | 4 1
' 2171 :

8 3 T
[ N U— /;
aoo} 28 4 i T
; oY
//’—: 2 5/‘: 1
25 H o ] T
_— i
i i
24 ; : ‘
) 1] 1]
2 v L
500f - 5 4
23 i ' '
) : : ;
' ' :
600} 3 i f
; - ; =
¢ : H
700- HE , g :
$ ; :
750 . : . : : ] H
0 100 200 300 40U 480 g 100 20020 0 100
NON SCATTERING g-ci

cx pR-h!

B3E BYHOMEC L 3HRERSMOREL CGERELELD

DR ERE T OMETLIRCEREZTE5 Ly,
7L, —BEs - TIED ORI PG IR R EL
tho ORERGID A5 -V EFEERTHRD L, BY
OBEI X » TIREEFICEEL TWAEL LV, &2
T B ORTTIL, FEEORK—R/DDEIL20
YBRETH-Tc EIR)

ZOHEO—TILEED—AR, KE=R1F—EBD
BERNEWFEIMCREF 831, Dr. K. OBrien RO
Dr. H. Beck F#:PFFELIIDTH B,

Bk #Es: F2EEFIRLEMPRS =
KIEFIFERRAT (1980.2)

I BHESGOTE=SY S ICETIREENE

BEEMAENRT CBEER, FLum mHbE
)

(B 8 BEFIREMSEANEAEGRE»S
BEARCEHE I EFGHEED 5 b, H (Tk=12
3%F), ®Kr (T)4=10.8%) 1%, HRZOENEL, %
7o MC (Tl4=57304F) 1ZIEFICH i<, HeKk
TH D HERBE TS 5 O CRMAERO Zic b
HEROSADICE 2 HEMEEREYE 2L 5 L TLEE
TRETH Do H (UTFTEMT) & UC 1k, foRE
EXIREFC L) ThbORHEEREY (EBEEELE

BB R0, MEEEIERT S, ChbOmEED
bEF L FOMHEERMB 2 2, LB X - THE
B w35 38k X g BT 5 REORESRD
DTEETH DL, ThbDOEEOEEHCLEREL B
W, fifine=2) v rERBIITHLEIR, ChE
B\ CREHRIC R RSP REY TET %0

B B WEERELLERKNIFVLAFY T T
—%, BEEIUECHENERE (BR1H) ovv 7
VY 7B L e ATV T ARIGKRT AT A Mk
BIe L 5KAERBLO 2 2 v OB ERBPeEvF =T ¥ —
T L BB ORBERREOLE L B EROMK
BreG o B T 5 b U v Ak (bEERE HTO, HT
BLO CHT) R FhERBMCHY 7Y v 7 LEE
TEHTEREFEL, FMFEAETFEOBSHO *H
SFCRA LYY 75 — e EMITTER L 2o
Hyv 75 —BATEERMNI F7 220830HI R
BREREIBE ToERFD Hyre=52YV v 77255
&, WEHIRD 1oCH DFIRBEFERNT, BELXTTS
TFTHEAFOHLEER TV 720, HREAZEENTELE
BHEfEyy 77 -2 B Th B EE L, KEEE, O
BERICH D ML AT,

E B ERECEINORTH#LHYy Y 75—



B
NIV T

RS

ocl N &
285 V7 A AN
NN
ANIENTIR
SMENNEN
(HT) §
. v L 2
ZERMO

=N T AN

E40 REREAKSY v 77 MR

FREL, HEEAERECHERERCOWTRE L
ToEREEZB, OVEHREIRLER: s <—, R
Ty ¥V /) v—BIUER- N THLERENDHE
iz EEY BIEL, BELUEMT A P 2T i RIE
FICAER L oo (QBRIBEEOMRE 1 ZZXH A EE% 4.0°C
CHREL N EFRARESE (MRS 2HAVEES
B (BEWE) OKBELET TEKFOBS ORENRY
RDdIFER, 2SR 0.5/~2]/min T80~72% TH -
o B)EVHF 2 7Y — T RBHIOFE : ZXHER 0.5
{/min T1BHEy> 7V v /350, BIEENEI0%
DOREHRE BB T L KESET, KR 28°C, HEXEE
T5% D& &30 (KD) ThB, DRSS EFTELICEK
ERETHICLE RV F 25— TEBIE, KOEERE
L BCISER% ET5E 2009 TH B o TEL
FaF¥—7 00§ RTCAELFEATIUL, £TORE
ST OZESFRS HTO) FEoiomE T, KO
HT HERKO~DRAERTE 2, ORUEAYY 7
Vv /DB E, BREEBLKES + ) 7 OFEIMLET S
OREF Ly KEF» ) 7THMNE & OCERMOLH4T
K&EAF HT OREERT - R, FA—#EYFRL 7.
ZOZ ik, ZERMER 1U/min BEOEEEER T TIL,
F v ) 7ERIMTD, KKK (0. 5ppm) iZEEAIC

FHL 7y Al VRLEND L E LD, &
B oWTE, SbREHEYET, COovrv 77 -0
HBEIROBY TH %o

(@) 1ERMOEEYY 7Y v rERE 1R T 2 B
o> T 1 BREOEKFFERENERDN S,

(b) 1% HTO, HT HEE®IEETh 4 BHERE
AEERRETH Do Ho TR 1 D AL ETHRD I
B T IR .

(c) W& & T HFEWIT, KES HTO) Lk HT)
ET%, BL, AR CIEREEEITLADTALY
(CH3T) o v 7V v 27475,

@ ZE&BEE, KFRF+ U 7IXHEMLR L,

C(e) 1RURIY b oIS EN, HEO—BERELY L

DZESREE HTO: 1~10pCi/m3, HT : 1~5pCi/
md) HWET D7D, Yy Fr—v o VEHEED
BRERIUESFCEETN5ES HTO) Ll
BT 510 ERTIRESREEVF=-Tv—7 (30
0g) DEEHDOHBLS, # 5m? (0.5!/min X 1440min
X7TH) &350

(B ek 52 mEgHREn L &, ~=
Z (1979.11)



I HMFMERCEFHRICHET ZHEFR

# 2

AP EFIS0EE X b 3 ERITh iz » TERS
e T4 7 v v vy ORFEFBCHT 2 5EWE ©
BUR A I U TI0EEOBAMIRES:, HutiRiie B
BEL L CHEFOS44EEE L b 5 ¥ FOFTETCEHAI B T &
Licotce INEREIESREFHTFF+74V + =7 RD
X B2, WICEPETFRERL SRERE R sT
BENIRFE LI D05 D, AR TLTTIC
BEFe X Mui-isl, WmiREiRRESed L LB, LD
IEHETHHED L\ ESHRRR & Pric ROz %z B
By e U TR TN o B B4 5k LR
HHZEEToT

KBTI E O FEBIL L T O LB D TH %o
(1) RFREEs -7

IBRISAEEDRARD + ¥y ZIZBTRIBEORK 5
A T7ANI0F26H X VBIAI NI Z L TH %o BFIRE
FUTIBFEL Y 7T KE (R Y =2 —Fv) EEWTH
BTRALR, FORESMHAIENL O BHICIEF AR
BEErE L QBB TE BREROBGEREL LTI
BEDTET, WEWD, WEHRs V- 7L - T
REINTBTFHEOR, PAF v =v /EREINLE
BIRY TR E i 0 b BB F T4 T AR BN TE 122
CEBFEYRILD ETHRTRERORRICAELR
BIsdnbELLND,

—7, BPETHREERGEFAOERY X HOIEEICL
THD LR, TTK, BIETE LCkHRRTE
DIEVEEE S 5 BT O RITRES Rk OR
E=FAF—XHEL D LERTVB I ERPR L 2dd
IR LI EERERREI S FEE L CEFETFROME
WHERRET S EANBEERREE L s ol FHCEAE
Fyor LET BaimERgRaBEsmricEL Tz
FI0EEELAEFRAIAEDT, AFEHEAINE
CT #EAL TR A H L\ EERTEEOBEIIEIX
HTRBRCE - CTEERFEZE - T2,

B AV IREP TR S BTFRE OBk R -
WTFHETHY, BWECIT SFIFHELE ERERAK
E\ o REEITEA 4 v OBRFEFBCLERINESEOML
HRI DWW CEERW I BB b i,

Q) EHFHFFAT7T4V =7 R CIB2WIA—
7

FA 7R PRVICE > TEESIDFEIOE R1

FHWCFIRT 2 FAE, Bl o X 5 RREInEL B

EERELERI VI EPRERTES 2 L, B, UC
BN o X5 CBETFHHHT5 RI B3FIHTE 20 TR
BEWCH I WA & TH B,

RI o= L 3EHE, BEFHRE RI Z2Hnc 6270
EBROHE, TOEKFHEILE /1 — 7 BT 2ER
EHRRAETH Y, KEECRT5EAONELERA
AL reyv CTHRBAZR, TOY AT &DEHEIESR
B DB IFI AL o722 & TH 270

A Rl &L ERLEYOERCEL Tk, T
Tl UCO, UCO, BNHz; ZBI-NCL-61 o Sliiio i
L, EHEBF-—vreFirFrrra—A (HEE
SUROBED, 2Mn (LFOAF v =v ), BN-7
I/, RUBN-sAz 2 v (MEEORE) $0&
BB, BRBF-vreFAFT s - ALK
IpZMicKE i S 5,0

—7, ThbOHFEFOBEFIE L E LIET 572D
DEeEARY ey CT ORAEHIE LML, BEFS6
FEEITEATED RR LT oT,

L, vA4 7 brevicl o TEEINEEDY
BENTECOTEER R L, FEOERYERTS
BEfnd L, FOFELEeEL£TEYHELTS 7
AT T, Ry 7 ARERL, 3k 8Ny
B ey REAL TR B CHERED 4
EEFTL 7o

FEERT T3 1BI-NCL-6l I© X 5 BB D2t 52 1iF 035
Txh, HEAEEIELR, BEHBRIEROTERL
D 1/ TFRBE T2 2 ERTER,

(Ex )

(1) $FERAERICET 3 ERERRHIFIZE

1. HFEARDREECETINR
RIS (BT, FH®E SRR &EE
e, FEESE—, WIESR BEXR, BIEHT)
R (EREM, B FEFSR, FAF
B, WEEET, KB MR, REEFE)
s OlERE, EF—iE, FRAR, @
PSS, &FFER, IR, JUUERD)
WA ETHRARFL, OER ZMEL, B BHAEHLO
EEE T 55 LET BEHROFEGEORECET
CEPREETH Y, BTRBRE T OENRES T
I O RESREEHET I EEENL T B, EhiE
FRBECIEFISAEION X v T0MeV54 BT R Ia A
ik b, WEOFEL TR LERNTHRERY BE
L LA D o, IAFIBASEEI BT B RIT
UTDEBHTH S,



Table 1 Number of the Patients Treated with 30MeV
d-Be Neutrons

(Previously Untreated Tumer) (April, 1980)

Femal gynecological Tumor----+-sseeeereememnacannns 103
Carcinoma of the esophagus:-----+e-eseeeemeereenaeees 62
Carcinoma of the head & neck:rereeeereeeneenneas 53
OSLEOSATCOITIA +++-++errerensessessansannaorsassensesransans 45
Carcinoma of the lung «sreeeeereremeienieniinnniii 38
Malignant melanoma ss-sessssssssesessessrasrenaseeeninn 34
Glioblastoma multiforme -----sssreesreecmmeineniienens 16
Soft tisSuE Sarcomasss=++ssseeesrrssmsseeasarronnennecanes 32
Carcinoma of the urinary bladder ----+-eerereseeens 12
Carcinoma of the prostate:s=es-serseeeeeseroriniaaenees 17
Carcinoma of the stomach r--eeeecersererererasncons 7
Chordoma ~+sresseererrsrssnsansanrcnranteecnariesansssennss 1
OLRhers «reeseererrseccaneetosuioncontontonroncsccssronmonnnns 32

462

Table 2 Number of the Patients Treated with 30MeV
d-Be Neutrons

(Recurrent Tumor) (April, 1980)

Female gynecological tumor «ssseesseccesnscencencnes 48
Carcinoma of the esophagus:--+-----seessrersemeescens 3
Carcinoma of the head & neck «-eerevereeroncecnecs 22
OStEOSATCOIA +++r+rrrsrasrsssesssantssssssastronsosancnes 9
Carcinoma of the lung =+-sseseeremseerresaeseeonnennen, 5
Malignant melanoma ««-+++seesersnsessenneenoneenionnnne 8
Soft 1iSSUE SATCOMAr+++-sersrrassssrararioassesseananns 8
Brain tumorsseesereossecteessssastostcsnscraoscorsosanecens 1
Carcinoma of the urinary bladder s--eseecreenreeees 1
Chodoma ss+seessesseserssracassisecescssesicsacesossaoncons 7

Others

(1) BEPEFRERE:

T T EREEL 30MeV d—Be A B TE
ah, BEFIS0EILE X b BBFI544E121 ¥ ik 5254 D
BENBRYZFEEMNT 4064, BEREEEIT 119
BTHY, WHMESRES 100852 B ROEMNR L
> T3 (F 1, 2) FEMERICOWTOERBEBILLL
TorEhTHYH, NTHREENRETELDEDDHE
Lich s C RFTETRE, BERBRZEOE ENE
BEOXE LT T,

BRI ¢ REGICOWT 41.5% (17/41) DEFTH
HRNES I, IREE, BEE, DBEC LTI
7o b DBBENRPBONLR B L B bk, TDF
100 ST A REC I - TLEE 2 BET 5 L TFHE

Table 3 Results of Carcinoma of the Uterine cervix
(T3-Ty4,) treated with fast neurtrons (mixed
beam or photons. )

Size Local control | Local Failure | Complication

Tumor |Neutron PhotonNeutron photon|Neutron Photon

Mediuml &/11 12/19) 2/11  4/19 3/11  0/19
73%  63%| 18%  21%| 27% 0%

8/18 11/21) 2/18 4/21} 2/18 3/21

Large
44% 52%! 11% 19%! 11% 149%

16/29  23/40| 4/29 8/40| 5/29 3/29
55% 58%| 14% 209%| 17% %

In this analisis, another courses of death was excluded
from evaluation. (Analized at March, 1980)

Table 4 Survial of the patients suffering from lung
cancer treated with fast neutrens or photons

(NIRS)

lyr 2yrs 3yrs | 4yr1s Byrs

11/23 4/22| 2/200 1/8
(47%)| (189%) |(10%)((12%)

Neutrons

23/72| 1/72| 6/72] 5/72 5769
(329%)) (9.7%) (8%)| (7%)| (7.2%)

(March, 1980)

Photons
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Table 5 Results of Clinical Trial with 70 MeV-Proton Beams (NIRS) (1980.4)

Code Age l Sex Disease Site Treatment method Result

53214 64 ' male Ca, of the Skin (Rec) Lobe Boost Regression (—1/4)

53376 78 l male |Ca, of the Paro tid gland| Parotid gland Boost Surgical Resection

50054 69 ' male 1 Liposarcoma (Metastasis) Chest wall Boost Complete regression
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PEFRRIC X B S h b OFE DO RFFRUE A _LIC AR e h
7o

FHE  BFREOEFETHREEC X 5 BN R
REARER R I IUWET4A% 2R L, 4 SEEFERIT6/
7T EEL, EFETHREBECI 53 FRECENEIR
BHRHIE IR T B, L L, ZOBERECERID
HEHRL B SERERN OB DR EHT 5 LIXTE
7ol

EHREE  EEEGE9M O BITEERIZS5% ThH
Do RFTAT & 78 o T RE IO I IR ZE AR T AR B SRR IR
X o TEENERICERLICEN S H D5, FHick
o CTEBRELZTRUBBR TERBELNR D S\ T
thb, EEABOWMBARELANCEMYIED, FLE
BEOBET TSR 2 OB B8 Th 5o

BT AIE - N RAHESIDEPRERC X - TR
WA 100em? B2 5 L KEEEORAHEN LH T
BT LA ) SBROBRHEO ETOBER IR &
T otoo
2) BFmEE:

70MeV BT X BIER + 54 7 A3mEE, £
BYBFZEE s > A 7 A DR LR - T, HFI544E107
26H X DEAtA S iz,

70MeV BT BlE T 2 EMP O 21T #93. 0em T
B DD T ERAEEEEVEEDNG ElcD oM 7r b r
VHEAT v 54 2a0HHO S LB 1 B0 SRS A
rYa - AR T BB o, HFISAEEE FIT
BRLIBEORRBIIESD LT Th b, FERGK
IEOHEER BAIE L TfT o7z 70MeV BT Phase ]
study OOHR T, KERTIXETFRIVSERL,
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D =z, &H, KE KBS FE, i5E : Treatme-
nt of Radioresistant cancers, 115, Elsevier/N5rth-
Holland Biomedical Press (1979)

2) BT, ¥EE, RER, FH, EE OIS, ul:
radiations in clinical Radiotherapy, 75, Pergaman
Press, Oxford and New York (1979)

1 RFRRECSELRREZEHZECETINSR

FEIRBIoeis (RER, &5 25, AmFEE, $
W EEEEIR, REXE, *HRBER)
FEIT CiEmELE, FAKHE NEETF)
(FREXFE 6B

SAFEESBA L DRI TRBREODOFEBEEE L L
T, SEAEREXE CTHEE (7 » 4 +—AS&E CT-
0450) PNEA Xhlce =0 XCT HEEBEITHRRBEAD
SEAREREE L CRERENCLOT, UTEHRRD LS
TR L TV 5,

DEFFAMICRT 5 2 v + 7 A r SRELFH, B
OWHEINKE V. 2) CT BBV BB HHE S =
77 AWGERL TDo YV 7+ Y = TORKE T
BEONKEL, FHRALL TORREYET 5. HE
zirane, CTBOERLEZRCY +—F 3y 275
JeEEEeyARL, o XCT &EEicHmL, CT &ic
X BB E AW REIC LT,

Lot aERTE, oo XCTEB Xy,
FiREEr D LT A RSHRBIEO 1D OFHEBEL 1R
B, BHEREN—HEOBRFL L THRELS: T
TREHSC DN TOFMAT BF 22 23 tgbbiic, 4
%, BIREREZERD L LD, ERO—FEOBFRT
ST ETRERY 7 v T2 BRET HFETH
5o

PUF i, AWHER1T 5 ECHICBIR L 7o BiE4) o
EERCTIC L 2BHFREY X7 2 OWETH 5,

v AT A OB

Ko AT AL, 754 F—AS&E © CT-0450 ICEE#E
LU TEMIh s AESEE (PDP-LSI-11), FEE
%E, mMEEEEE (DISK Kot MT) RoSHEEIE R



PR L FCHBAMU RN BN T REERE
(beam pointer) & #6755, bean pointer | HHtQLEEE
BICER I N TOHEEZZ T B0, <=7 AR TLHE
{EHE]EETH b, beam pointer (b7 AT, = DRGEH
FE AT nd{h% beam pointer system (BPS) & 4fd
Fize

beam pointer (X BHHRE A& BT 2 HFRE
ThH b, MADOKFMNBEIIEEBRFEN CRIETE, 2
DEEOGEARACLETE D, T, RBEOBETA
13 2BhDEERIC X D EEDOHAICHETS Z EDTE b,
beam pointer 75 BHE TR X BHEHIC X 0 RS
Brriav—1rLl, BEGRACEBHEO~—*v 7/
17705 o BRI, BEBRAERT 2 AgED—ED
PITCIE R E R« LG &% B o beam pointer % I3
Bo45 A — 2 IIEGRETRERC CTHLIERFETRLE
BERRETAC LRI VIRET B,

beam pointer DEIRAYL AL, KRB D BETE
FADEEA (@) 1+£100°, HEFROLE (2) 10
~300mn, YRREOEMEADSIA (B) 11£20°, #EWr
EADSNE () 11+45°, EBelBEIRES G
FHETEIm FHRFBEEL L, THIIBE, FHAZHh
ZIRTOBHTYEBETE BEETHRET HDHR
HHLRIMETH B,

V7YY = T ORELIRERIR

BPSOY 7+ = 73— BRI EE T e /5 ADHE
TREIh, BERAERCFEFNINCERYHEC X
DWBET 27 r7T 8L, REIRICAZA—XITIY
beam pointer ¥ HT B 7w ST L ENDIB, R
13, W OrOFRITI Y EFTFLRET S Lo itE
LT3, B E QERNaFR (180 CT
LR T ACTRHEYRETS) 275 7R 77 450
EBN T\ 5,

BPS DB T OFEIE b s,
1) m—H»F4¥F— (FEXHEE OBF.
2) CT &oHE
3)  TRFERDER
4 FHROFR Bk a HRO%K)
5 CT BLOBEH YAV FY /7L Ty 7E—21

X DL C, beam pointer {EEIGIERWRET %o
6) beam pointer ¥ HEEICIFEL T, BEEREICES
BHEAZIER=—%v 773,
7) LY AR FEBEIEET 5.

ok, BELLBHEFOAS A~ 2207 r 77T 4
CIRT) K BB L, BESHHEITS L23T
& 5o TR, MESMIAEORKER, Rl B

BoF A-212F ) BPS #ERETHIEEL T
%o
B, ~—F¥v =7, afROVZ 7 =T LHIEE
FERLBERBET T H8ETH D, BEIRANDL
HEEAThh2FETH 5,
BrRsR)
(1) ERE, &, RSl : E30E B AEFHHEES,
& (1980.5)
(2) R, B, KPP : 300 B EAE¥BHEES,
filie (1980, 5)
R : CT Bfge  1: 339-344 (1979)
BB, EEE: TR EHIED 18: 835-847 (1979)
BB IBEEREAE T 151-156 (1980).
I HFRAERCREYTEFNTR
WEPERE GLUEE, JIERIL, EF—i,
Fraw, THE, BREE WREL @FFE
B, W
FEPRDTZRE0 (AR
I (BRHE%RE)
70MeV BFHRBIVCEFETRICI2HBED 7D =
AN b FATATHET B, OKCERTRARR
HEB OSSR, QBTROMER, QEFHFROM
B, WRETHROBRZFIAC KT AHH#EC> T
TEBL I
(1) KPEFREERHER O
T0MeV BFEx A EL-KPY — a#— FCOBTF
BREBEEBORMINEEE ¥ CITELY, BA4ER
CRWTE, BRARE KR % M2EREE
7, R 1 BELET OB TFHRIGRRAEE DN EH
To FEBORFEEILRTHHEADOHBLL, BEBYH
BRI HERE=82—Thb, fEFL, TEFER
DOREZRZ T, HRUBRAYFE e =& — DBIER
REETH oictd, 10 L THEEOHICHIZ LIT
TORERBETLZ L L, TORKE, BHRe=%—
DEEIBD TREL Y, BETBHL VWS -2
ECRHTHET A LR E o T T, BHE
ADFREBIZS, 70y ¥— - 74 AZEBML, Y
7 MCHB Y ML BRIFIE BT 5 o
M DR, KTPBTFREERHEECBIFIZEET
NREZDOTHY, AEy b+ AF 5 v =v S EOREN
DHEABLBEGPOBEEDE D Lig T,
BrER=z)
(1) WP, £, BR, #E*: ICCR, Ha (1979.5)
2) ™R, &5 B B, B0 M MEYS A
HFEGE 7 —, FEB (1979.5)
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@) MR, &JF WR, RER, FEE*; 539 B HKES HBEAMThR D T0MeV BTFiicouT, BRITREOH

HEHEEE RS, e (1980.5) HNEE, BERESTOAUE, RUBTFHRELRET
) BFRoRENE % 72 ORI E SRS M E OBRE % 1T - 7o
BIEFEED 60MeV BFHUCE 25t %, SEEITERIC IS B ORISR BRI L 7 > 554 5 A D 8:



TfT oo FATHRE, RE, MEEEHEEC 25
HEREM, B3, KBFRAOFAFhROF A% BESHE
LT, 77 F—8ERET T, -y R FHEA
BRI GRE D HEN Thb i, £ TCOfEIXE 1.5%LL
HNT—HLTED, ZHEFRHBTRICTLTHIAL
T WECRLIEREDENZ Y B TH -t EL L 90 &
BEIEIEE 7 7> 95 4 A PETRD AL S $D—H
TH o120

75y 7 ¥— 7 EREERRCAERMCIRT 570D
1emHH 3emDS5FBEEOT7T 7 VALV Y2 EY 2 b —2&
—BREL oo HEY 2 L — & —DERBES T HIE
LEDFHEERRDI, £TDEY 2 LV —F—LRT
+ 3%LATH Y, BEAELTHEFHRTNELDOT
BB AL, =Y 2 — & —ELDOKPTOHE
HRESMEAERICHEL, TOFEREL b AHET
O =F A F T 68.20.4MeV LEFHHL %o

WA BT Mix-R &7 7 Y A% EA CIEREED
o & DB S OREME LB Lo Mix-R (% 0. 3% LIFA
TREFEMTHD - fehs, TEOEIORTE, BHE, i
BEDBEENDL T 2 VA DHIEFITH 5 & OfEHITE
Lo 72 I A%LISHETHZ EICL DKESEMLER
Eienz EhRkdLN, HILEADOEE LR —FK
Lo

SHEILMIER L OBREBHELE, S8 E il RONE
®, BFRUSDRT ORE~NDEFEOFHIEILE L
50

(BrRER)

M, &, BF, HP, &, 65 E8EAER

W, EvF (79.10)

Prd, B, B, FEIN, €3 830EAERES,

s (80.5)

3) HETROBEIH

30MeV EEFIZ X % Be (d, n) KISA#EFHICHT %

Fricke #iE 5D GfE%, in air %k OF in phantom % .

T2 BHHER L DIEL fno Fricke B OTIN SR 81T,
TE-TEG % X 08 C-Air DAL 2R B AL S
JEE, HExOMEZINL TRD, GEIX in air ¢
9.4, in phantom 9.2 TC#H o7V, in phantom TDG
EOETIL, HEPETHEOSFCL B2 225, EBY
WML CAE L VHBA LIz SBIR=2ArF—%E 2
TEBRT5—F, ThFhoBHED LET 5MH%HE
LT, GfEL LET DBiff% & v FREICEBRL T &R
(A
(BrRRER)
d (30)-Be #i:TFHiic & 5 Fricke B OGHE : EF

—HE, N ERFEL, PR, $530E A EREM, JIE

2% KEK 80-1, 64-74 (1980)

B BFREOEEFHIC BT 50HE

(@) EHHETHROY SMHEOME

EG&G #8L LET MBIt 5% (1/2°¢) % FI\», Be
(d,n) RSB DFiETFIL L 5 Y v ZEgh s L 08
BEM 7 > P AP THE LR, BB FO=41%—
*16, 22.5, 26, 30, 35MeV L L, BEFO=FAF
— DI L 2HETFOY SR T HBLE Lo &
7z, 30MeV DERBEFIL 5 Be(d, n) FULHETFIROW
L7 7v b DA DEID L A LRHEFTHTL
ABNADEHED L2 ATY HTEME L,

HE LY DR bIreineRD, ZibOERZ AW
ThEYT — 2 OFNTERD D L3k, HPETHRER=
U A= ZDLLNCHRIE DT L e EHIC
TEHERS I 51T BRI BEEA D WA W B D ETDFH O
BREEREL 2o
([BrZsE=R)

IFH, Sul, BA, WA, 84 BR BEERFSE
£, 1980. 5. (L&)

(b) BTRARRCRT 3 TeTBEIE

70MeV BBFRIBECH 5 YUB R S EN O BB HEHE
oHiEe, LET HAFHEETC X 5BF R stcoy s
FOREZITV, BER I OHEOREMEICOWTHE
Lico BT RIC L 2IRHEENDORBRETIEILEELRE, i
EVRESBHBOFCIEFE RIGE A LB b
WEETH oo BIELRY SHNERBHEH,O LET
WA DR C & 3D 7

4. KENMFEBROZER - AENOKRECET 2 E8H

B3

WEPEEE JULER, JIIBBEL, BB
SRR, FHE, BWRHBX, BELEED, WA
W, &I, BER

FEPRBAEHES rRiEE, vA 2 » b e v EER

FA 7w by RERLICEFETRIGE, LbUK
BTRBE»D, EOHEREER T 55 LET 4
M L BEOBESHOBEED, BERBRC X 2%
HEOHR L WHREETHIPNEILEINDDOH D, &
Wil lE OB FERM 2 - a LT EOEMER
FoamETEAABERERFINESEY, BEDEHA
CHRETHIERANE L TR IED I

AT BERORROE DY FIC I BEERERTFD
H DT, KOHFESEHSTFANEEFEI LD,
AR OEL - OWgeE CRE T 5 EPF A ERT N
EERHNETHRY, ERTFHE @RFrb Ne 14w F



T) OWEE, ST RT HERATIE, bR
B - BEANOIEHCET 2MEDOTHEELXHB LA &5
2, ThEDOHEOTREYIELL T, KEPCRITHH
REHE LB I2HEORBEEN T InEEOEEIZOWT
BRI L7 D EOBERFHERL, KHTREENEER
SOERBERTFINESRREERE LT Db,
I MFROEYSHNHRICETIHE
AEREGIEM KEIL, TR, 5, ABEWHO
2P
FRIRBFZEE oo, REE— HIIER, b
WhEF, FEN BEHT
EELBTRE IMEE, IEX—
WEFRR UUER, WREX, &FEH
SRR

(B BY) WEFvA 7w b e vBEIC L 570MeV
BTHEER e — 2 DEDENDFET A HEL B
DL, BERICHNORR L A2HRELEDLLEZEH
LT, RFER T0MeV B FRO &Y R (RBEE)
ERRESTHRCHET HMREEEE L TT I,

B B FAMREEFEYHEEELT, FRES
* I X DRTRRIBEANDEMR AL & L b itiTh
THBH, RFRO—2& L CTHEFBTETSH 3 HE
Wyrasre brevick s 70MeV BFEYFIELCFD
EWERDRERIED T FEBED NITTFRE
T CRER 4 7ADHE 1 BISTFIE I T %,

(F 5 EWEAHRETT, EEHCEOL
BRRATELERR L, TR R AEDFANC RS
ST BFEIC L o THS Ao ML~ OFFZE
CIE AR BRSEMEY SEER VT, 77 A5, 78
7S ARBHEL MY BHEL, MltsBEtar =
— TR CETE L e @ik ~ L oF%cik C3H %~
v ADEE I EREGEEY AT, EEESERL
VEEONE LR HERKIGE X OB BHEE (T
GD) BFI%f8E & L TRkdiz, BV OFgek dd
Y-SLC shev A& flv, &FREIC L saEE OLD
50/30) ROSmEENELCET 5% By BHr IO
BRI OTREEIEE L U TRD T,

R EmEaty 70MeV BFHEAE e — 2 xFIHL, =
ELT, lem? DAKy b E— AWMEEI B Hr
IRRBE L CHEBHEDRBE T2 1 ~—3 5B HA
LT\5%, TOMeV JBFHO TS A=) — & — ATILF
D7 Ty V=7 ILER»BR39mDOE I ITMEL, v
VYRV V—Z—DFHRHILD, FOE— 2% 3mic
KT DHZEBRTE D, FHEROEYERTTNTED
IR IneBFEC— 7 ORI LTI

B 8] Q0 BRI 2BFROZMEDE
ERBAC BT 2 BHENREOLE

=TI e — S 1M, b MiESEE (OAT-1975) %
L O0e FEEBEGHERE EMV-1) 2H\, BHIIM
B = e = —HHEYREL T, TOREDREELR
BHice TOFER, Bl RcB+ 55 F# o RBE &
IEAERSE 50%, 10%, 1% V~ATXHOME L L#HL
B FN R 11.1~1.43, 1.11~1.26, 1.11~1.28 T
Boleo —F, —EDHBETKTHETHEREAN (939
mm) TORAIEGROEENL, MEEFLFOER TILK
ELEFHL, FEX20~30mOFEECRAGEDOWY 1/21C
BHIFEZ R C Tovle (KEfD, F2omEse),
LiL, ZOBEFISAFERLOERTITLLRA i
b, RCrdT L5 nBERES T E—FKT 288
fashRE LTV b,

70NMeV Protons cell inactivation

in depth
Hela S
IAO | 3 Cells
P 600 rads
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Z1M b—7 S3EET0MeV BFHAHEy P E— 4
T 600 T FOBBEYE 2o & & OMREESE
EBRE () DBEBRETRT, —@BIU—oOoIL
FhERXHE 600RIESHC L ZHIfADEREY
7o

(2) EFEERsICEECHT R

AT 2T RoGEEL CH Ry 2
DEFEHRHL CTESHAAEE TEFHRIG lERT X
DI, FOBRBHRBBAERD T, XBOLE &L HE
L7zo 10~15Gy o#iFTIxBETHRo%E RBE )
Wy 0.7840.04 kit oime Ein, JEE® TGD R
BI3 2RO LR E R USRI T, XB&LE
LT 0.76£0.07 kitotco THHDDOORTELER B



WT, —ERBTT 2B TRERERNONELDRIL,
FER D5 10~30m D FEEER TIHRAD RS E D iz,

(3) = v AERKT HMEHEE LDy & EMMBOTRE
{LizBgd 5%0%

L HBHYZIT dd-Y B~ v AQLBHE S IOE
BmE (BHEE0AR) oXHEHEESROETHRL L
7 ~8BHDH~ Y AT, 0HEREN 0.5L75D
DECHBEE, XBIEREEET T00R, XHBERERT
800R, PEFERRERET 850R L ETE &R, LindinT
LD50/30 B icfE3 25 F5 D RBE fHIL 0.94 &7 wize
—%, BRIOBHMROTELL, BYERETRRE
HERE2EBHY LLBA, Bar=-REERCX
o THENBMROT & b 2 BEHRERE LTRkDEH
tro FOMBRO Do fHEL T, XBEBTFHRELEL
7 & &, BEECIT 123R/106R, T RBEMIFECIT 119R
/96.5R £7ch, FDMHIT1 168 L. 238 I o oo

L EDFERMS, (1)70MeV BFHOEY % 5RO
ey, RBE ERBIL T, Mlgv A Tk & fohe4
GARFMHLTIRI v vEL, SRkEFlatsf v~
TRPMMEL BBt hic, I, QRBACKSIT 4%
WHROLEFHCEL CRYBEENILBES WL TE
530rBs—HLLERERD, RAHERIZ10~35
mm HIEBLIDZ EARDOR, Zhb OFERILE
FHRBEY— A2 S WEEHBEFHI, LR TE S
HERABERL TS0 EEBbh b FMlsHEILRE
EOWELERLIB,

(BE) KE @R b FEEGEEYS, KK
(1979. 10)

(1) HFMERCLS R EERUVZOESE

HAECET?H=E
I BIEY470A0O8EXZHARCETS
oz
FRIRDTges GhEEzlE, & LB, ALRE,
EH )
o re b e ERR (BREE, SRS,
EFNE)

BRIEFAETET (BERE)

FEENDIBE - LEH TR, TEBESLTHLO
BHEOBMWAY wrEEREETERDOM v AT A
A re ey ETMICERSBLCRAEAORES LT
B rervh AT, BLrev 275 7EBELEDR
FYIA VL By AT A BEERT 5D DOHER
BEAEB o, BICHHER0IEERCIILEHEE
PUEBELLDEEL, THhOBEWRZED,

FENEHOFE—~EETEIH I ELEL T, BFRONE

LEBERTIIC R b s, B 2 B TR BRI aEE
TEFEAINEZCE T 2RENE o8y —-Fv 77
A— gL, UC-HCN, UC--<1 35 v, UC-=
— F A FALOLHEEREBEOMBRESL, COf&
B R RIS o

Fie BCO DA v S A vEBIEL, vz —1%E
THIE T AHERHREL, ToERLNIARD T R
o T,

FrEsgetE, MoBEY ey v e 257 4 2K L
ZEDTETW BNHy 20T, 5825 o BNH;-
TIINTT e 7HEy 7 ARRIEL ZHEER I,

(FFZ5E=R) )

F#F : Radioisotopes, 28, 648 (1979)

1) F+a2—AZRVWARLRGIK L5 1C0 8k
DT

PEE UCO BT BHi-dIiL, BEIA Np 2
FRICERET 5 UCO, 2 WIROFEM%E 400°C Bl 7o
#TAEBLTELL Coie LALERAL, ELRE
WRATHhES < (ST 80%), LibHfiRE
OBLZ X Y NRIEBLCETT3EACH D, FHEHD
FHOBIKIE, FkboLTHETINERD T, B
TINRZHEL, »or—T 1 VEELET S REME
BHEARTHELLT, Fv 2 —AEYBRHE LI,

=5y bHATHD Ny OMEELREESFOBE
FEATLI T, MCO/UCO A FARMERL Y, K
ISEE 1000°C ThiuE, No OB X653 100% 3
WIRERT UCO 2MEBL R B Z ki olt, ZDEE,
TSR~ E R D —F L RELSETHML %= (Zn : 50
ppmpL F, C: 200prm)e THIEZ—Fy b FAFLE
Tha O B8F ¢+ 2= L RIS L C—BLIREX LR T
BT, BMENE 2 —7y PELTERTSILELE,
BHABNOSFELZBRLLT O DEARXIFZC L
B, COFEYEATAIETEETHIEEZ DN,

F o 2= LIEDOBEBEL7cd DXL CO LinB7dE
CEBIREECESR, D OFORYLWETHBH1-D
EIRERTIAEL E L bR D, o T —TF 4 VEER
BL, $8BENEyA 7 b e RIDBEH AT A
B OHERFERI B EAEFL VLI EERLTIS

2) BNHg-4 S hATTy 78y 7 ADERR

EPRIES SR O BB SR EMRDE 1 5 &
LT, FOERMELHAIEROPIRIOERLD,
BNH; # B R,

FERDTF AN FE4E, NaOH < v » FEIE, OBEGEHR
EEPTRS = L b HEBREOREX L, QmEL



HIF #SEN

RIERBRYAVCIBRERSHZ L LY, A—REAE
X DR UEENTIRERED 2 500, BRERC
Wb otee +2T, TiCly K#¥,/ NaOH KW
© X HRERGR EAT 5 AHEREYRIFL o
REEE, BTRGEE REEAEEBESIOZLL
Dy rr—-InbERIND, BLEEERL 77
ABOREAROBBIEEEL LTD e ¥y 5y 75
BHL, F8EOBNET 7 v vEMARTERIE, 2—5
v MK, BEHROHLANE BNH; OB LA L 5 i
> Tbe REEAEER, EHEZBENIO=7)Y
VEATEETAZ LTI Y, —ERORELRIEABN
CHEATE B, 2V b r—SILEHE), FHHRNTE L
Lo TWwWb, BEE— FTIL, LTFRRET3OORLY
ZHETITT, FEL BNH; #3805 5,
SET: NaOH DEIRIKEIK 4nl 2 BIHNCEAT %,
RUN: 92 —4y PRKEERAICAR, RIZI0%
O TiCls KB A nbe AR Dy ~r ¥V T v 7 DH
Bc X b FESURE Y 150°C & L TAR L 7 ¥NH,
L REELTAA TARCHEET B,
3. WASH: RIE#oBKAYRSELFIA L TERMT

S

BEH L, ®kicKkE AR CRBICEEE 3 5,
I3NH; o7& ZEEE, BIE AL DEA TATI~9 S
ERETE 5o

FEELFEALCER BHETHRI0LAR (BNHs
R 85, HEHER0Y CHEMN BNH; 255
T ENTE,

2. mgﬁiﬁﬁﬁcx%%ﬁﬁﬂwéﬁ&%qim

{LICEAT 5 8%
FRIRBIeER (hPzit, B4 ALLER, &
HE)
(7 et e ERR (BRES, SHKHE,
EFFE)
BREEATAETIZER (BHZEE)

1CO, 1CO,, BNH;, BI-NCL-6I 0SB HEMfIEmET X
Ar—FvicsliA s LTiEL, BRTAEL
AR SAERESIICESA RS bey b2 27 T EENSE
RL7=DT, DO BENCAET % SNH EHFOREH
il o

SEREEIHIE St T4 7 = b m v SIS SIS
HEBEERE ) T, TS EkE 28k (PFe) T,
7=vB7vE=9 agk (Fe) EHEW, =v{Lrt)Y
va (BD) W%, vyt yva B »Fwn, 6-
F—FAFA-19-/ 12V AFr— (B]) EHEDS5
BRI oWTEHS Rl BEUBET Rl 0EZFEK
B4 5ZEEL TEHESh, NH I,

BF DELEEIEFNTONTIE, M 7 e b v EHRRED
BHZED C2 E— a2 — AT E—~ARAF v F—DRE
TR, ThILX - T BF-F;, OKBHENTEEL Y,
BF-7 ot rFdFy s a—2% 10~20mCi/ B0
TERT B LR TER, Th SFKERMD B
B AR ERT B HECOCTIE KBF-7 5% v o
FAYR, A v IEHEEREE R S, BEOER
EEHOWTERANTHIEZ & BRI Nie EHIC

@ SET UP NaOH INJECTION Q

® FUN TARGET INJECTION O
TiCl; INJECTION O
13um; DISTILIATIONO

@ WaASH o

D wans b aoTO L;}

POWER,

® AUTOMATED 13NH3 SYNTHESIS @
RUON END

¥

F2E “NH; BEpABEH=v b e —FHIE



H®0 #x2—%» b &L ¥0 (p,n) ¥F KIGIC X % 8F
DEFELEDE — 7y FPROEPECOWTHREL, #F
RERIEDL i,

bR v rv =3y 2~ DR T, Fe-52=)Mn D
TRV —ZRREER, ThRI s THEZIRE

52iMn 20O AF + VI T BB RENED B i,

BAEE ORBHR CRIFINEBHSBN-7 I /BilEiE
BILFF, B, MEORY beryv RAF e VIR 518N-
7B EEERTSEETHD, SSFEELDL BRI
BT 5TFETH b,

() o759y - T—FLERW: SF-EHAK
SRk BB hi, K KIF %, 18-Crown-6
e BB T, TEELBF-AEE BT, o7
=Y A F I TAFREVA b EDOREGTHREG,
RO A vr—1F, Pyr— b EOBRRIGEES, BIFE
DRI L - T, BF-EBHKT 3 /8, YF-7Ar4w7
FT7 =) VRERL, BEORGKLY, TrSAT
v VITHEGWT, =A Fr v BF-E A& RICERIL
Too ZRAZED, fHE CHRERRE LRV EB TR
FIBAL 720

(I ®0 (p,n) BF R5Ick? “F OLEELFA
B0 (p,n) ¥F FUEIC X 5 ¥F D&FEEE, %0 (a
pn) BF S H~NT, IO EVWRETE S LA,
PORE— - H A 7e brvyDL =Rk F—-DE
YA e rrVCED BF OABRBELEFETHD,.
LaL, #2=%y MEEL LT, Sl 0 2 A
5%, EIRL, BHEATHIZENEE LV, £2T, &
& DYiEREE D 180-water X FHWT, YBF DI E * KD
(1), »ORBRHOHED BO-water 225, 2 2DFEY
VT, BF %4k DESHSISHES LT b ML, %0-
water %[BT BEREY T ofo —2i%, HELLT,
KF %M, HFHLITERLLEELZH LT, Y¥O0-water
ZIRBEINL, ko KB8F 2B A FEC, ALY,
80-water 1390% M EEIN &, BF 13 KF : L T5%
SIHIEI N ABEIE«0 7T = vEDIEKRE 8
(AmberlystA-26) 1€, BEHEED BO-water #F L T 80-
Water #EIL, BF BECHRL -, AETIX BF
1%80~90% DIV TR X iz, BIRITHERL 72 BF 11
XAZ =N, =—=FT N TY v A% HELERE EfHf
FUSHREE L L THIECHEK KBF L3, EHem
CHWb R,

3) ®F-2-deoxy-2-fluoro-D-glucose (¥F-FDG) @

EHER LB

BE-FDGIX, #Z rwryv - b5 74 —EBXH
o, MIBEREECLY, MAF+ v ORES, MEESR2

&1 8 F-Production Yield for Thick Target via the
180 (p, n) 8F Reaction

180 atm 9% | yield (mCi/uA-sat.)
7.1 ' 17.3
8.4 20.2
10. 2 25.8
20.5 53.9

Ep (incident): 17.2 MeV

beam current: 3-18 fA

time of irradiation: 20-60min

target material: enriched 8Q-water 8ml

caled sat. yield (water-80 100atm%) 262.9mCi/
1A sat.

DIFFEC RN IR T SEREEDTH B, B
FEENDL DERIC L - C, BF-Fy OKELEENTAE & /e
b, Bl T, FDG DEHER L T OB i 1T -
o

0.2% D Fp % &y Ne % 20~BEFETHB LIz & — 4
v b3 22.5 MeV @ deuteron (10~15¢A) T, 2
FOREE, S£RLic SF-ForEmRffcl - <, Kt
FTNEAL, Bt fTitole (R1)o 7 v v B,
—78°C T, 3 4, 6-tri-O-acetyl-D-glucal (TAG) ~p18
F-F, offliEe X v, 2@of me&EThs, BF-3,
4, 6-tri-O-acetyl-S-D-glucopyranosyl fluoride (2) & 8F-
4
Bizo &% v binD ORSHED EERIZEEHINE D40
~T70%C, FIIRIGERE, 60~70% DIFINETH - o
FInEHIL, 9 a5n (~Fvy t=—F1) HW
Tz, BT 4 re= FCX o TRER BF &, 2, @)%
DL (B12)s QD735 7 g vik1 No HCL
KGREE, A VBB LFETL I 70D T AR
T, ik, B F %177 - T, BF-FDG DXBEZE 0
BRI, EHR N E L T8 ¥ TH
Y, BEIEER 7 v= b BEOCREESATRE T, 92%
METH - oo FIERMIL, BHE 2~3BHET &
B T4 C10~20mCi @ BF-FDG %, %2 T TE#%
EHTE Ve Z ORSHERL, BREH 57 it
BThD, I, RINARECHEYEL 7w R
Tt osTESRE, BF-FDG (3, 7V - ¥AECX 5
T, M uD v -7 )—=THBHI LD, ERAINL,
Fie, RERSLMET 1L, 18F-FDG OB EELH 20
mCi/mg (JREHETH) L#EETE 5,

BRI, ~v A, I, b, THEFEHAGCTWE
AOMIL, XM ABhEF—2L3s—FH LI ¥
= 7 v MMPICO FDG 0XEENT, # 8. 5RHITH

3,4, 6—tri—O—acetyI~a’—D~maImOpﬁanosyl fluoride (3)
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i8,

T 2=deoxy=2=fluoro-d-glucose

ye(a,0 B

18 18

F+E,—

T = F

1
L
1§ ECI
I
2 3

CEyOAc Ci,04c
o Or
GAc + Ac 33-\{
20 B 4c0
181.
2 E]
CEH0R
A g o3:8
EO
1Be

B1 18F-2-deoxy-2-fluorc-D-glucose

o

20,

astivity

—Q—Q’I‘h‘m—@—@“‘ﬂa-n

3

10 20 30 40

50 €0 e 80

elution volume

2 Chromatogram of the reaction mixture

BT EFRENE (B3),
(4) %2Fe-"2Mn £z XL —FOBEREEZOEHE
52mMn 13 5%Fe ORRERIC X D 2L, TR OBICKHS
P BT BB U CEERMMETH S ¥Cr i b,
52pg B+, EC 21. 1min, wﬁs%r

8. 3br 2.2%IT 52Mn
(5. 67d)

52m\[n

X =ML T » bR AW BEREER?S OHAD
FEECEVCEEREZR T EPADLATWHDT, #
T rryvy A EFRLTLEOWERKC LICHTE
et Lciliff s h b,

S2oMn DFHFETH 5 PFe DEERIIHEE DRI
WARIZDTE ZTCIXEW T 5 =7 » PO Mo L2



Distribution of lsF—FDGAin rats

%ig

10

rat §
injection dose
105pg/ head
] O— bone

01

~~ bloocd

18 24 Ryp

3 Distribution of ¥F-FDG in rats

HEREBLS ke Fe 1% PFeCly DILFTY TR A o v i 5
7ARBRFEIND, H T AP TERL -2 Mn 12 —TH
L eN-HCl T : a3 v F3h, BETCHRREE
Lcth, £HAEKY ML 32 L0E D 2MnCl, O
HIEXB D, I AFY 700 REEEE TOETER
X205 R TH oo I AFY 7L THE-LEREZD
S2oMn DEFEIIKRER RIS,

S2mMn (uCi) =1. 044 X 2Fe (¢Ci) X (e0-0838 —g~1.971c)
2Fe (uCi) 1XFTD I A F v SR THRICEIT 5 2Fe B CTH
%o

X 1 1=52=Mn © PFe in b OFABERE & RIVED—BF
BiRTo T DRRICL TES FLi 2=Mn OFHEE 1399 % LIk
T4 & UC 2Mn, %Fe EDEADRD B Niz, %Fe
DH F A D break-through 1%, #figic Xk % Fe (W)
25 Fe(ll) ~OZELdELLIDN, ZoE Y Lix
Vo SURRBLTRICIIE pg @ carrier Mo 2REAL
TV iz

ABEEOMBESIIBEN OV A 7 » b r v TEEK
BO 2P ABATY 3~4m Ci LAELRT, SHE
BB ORACHERESYER TS L, InCGEEL &
ZEICHTE LW Z L TH Do

(5) BN73I/BAHAREBEORE

NH #HREEREL, BEtiERY 7 22F1HT
FEER N-13 E# 7 3/ BoRbAE - HERSREE
LTabTwb, L, ERKIGAEREEALEN-7 3 /
Eew 7851k 300 mCi BEED BNH; #H fibohaidiie b
¥, FEEOWRER, LBEHHEOERECEIID D
Z =5y MROFTE - BREID RREFOBN-7 3 VB
OERE T EFNCUETE SR AT ARLETH
%o

BN~-7 s VBEEBAREEDOHRECH Y, EIR
TR &S0 BN EIRIEASRE 2 ZH L CAER I
LT o 5L oo OBNH; 72 BN-7 3 7 BB%
1ED~yv 24 280 48, TLicEME BB
EETEDHZ Lo OFNH; ~OBTRIGIENEDOE L&
EOEBNL T ANETEEELL, RIDARII4L £ T
BFE Ly P TEBZE, @OBN-7 § VBROASEIZESE
LEEE» 7 s AV ERE 7R - AT 2 LT 5, @k
EXEE - FECTRLTRT, HEOEELERERE
WIEEOZER (BNHs, BN-7 3 /B, RBEOB: & Ed>
B 10oMER), FIGEBRORER, U TRKCA L~
FREXVEITILTCh D, ThDDEBEIS D EVE
S5IFRT v 7 HIRKRABL CRIFYIETRTE 5, OF
BT 2 —AgE, EHBHEKCE 50EL BB
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o E
nmCi <3
) Milking Curve of
wn
3.0 - é g Mn-52m from 3 B-52 B
Break line: Caluculated
2.0 |- Value of Mn-52 from Fe52]
Iy & : Mn-52m Yield
J!A
I
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1.0~ : HE —
[
I H i 'l
H l
P
"r—i ] N" mli <
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% Time (Hr)

F12

T2 Al ke @725 ALEM4<—2bONHES
K ciel, BRAC S rRESh TW2/0E GM &
PWE DD DEFT T AT v 7 TEDH T Lo

B 1 e AEREOMMEE =T, RiF VXXX (1B,
DXX 1z GM 4, PXX iz8v 7, RX nxiEaEsE, TX
XX 1t +5 o 7, CXixn 54, SXX (13%9H, CDXX

FEEREERD T,
(6) EwikBEREzMBLA BN EZRI/LYyILBO
EXRICDNT,

BN 32255105 OB T, Ty e=TPERENR
L0 MBSO T ML S h, BERFIA
ENTwd, 73/ BEAERTHEEE, ORIGHH
PESL, QRIGPHRTS D, QBE R E
v, EORBTRESHAEITE S, LT, EEL
BEEIL, WREEITET, G5 2B L 54K0H

BN AT REC, BER Ak TH 5 o (BlEL BE FOH
#1) (1)Corning #-D&F. i # 5 A v — X (COOH-CPG)
%, N-hydroxysuccinimide, # A AL 4 I FEFIL, &
H:{b U 7oo (2Pharmacia #:¢> CNBr 7E#:1k Sepharose-
4B, (1), Q)DL JEERL T, 1W0mgD s 5 3 v
BAEBEY ML TR RIBRGDOERLZKREL
Zo
BN-71 2 s VBEOER) BEE(LEE 1~2¢ 2/h»
7 AEED - HH, mEEEE, UNHy, OR&EERERY A
RV ITEAGRE7e —RTERL, REGED BNHs%
B4 e 7 2Bl BUie 2BR, 5
SLREETL, WIhoBEERCL - Th, 90%
DINERTT § /BHERTE L NI, WKL ERE
HEHRERFL L,
M BN-TrE-TOREEE
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Target
Solution

Trap

Product SC3

sc1

1 Block Diagram for the production of ¥NHj and 3N-Labeled Aminc Acid

BN-7v 2= 7EHBRYHET RIS - T, 8E
T A v DEEETT - TR BEND B RETEHER T
BL, EEERRUREEDERBREZERL TW5,

MR UCER I A = — AR SIS Y 7
N—FEEnL, 3PCERTEEZEL, 47 AHCHH
Ehb UCO, #2755 7 RANMEBVTEET S L
Cxy, MEOF =y 7% LT\5%, B Y EHAR
13, FORHREILCAMrP=v (R0 rmy
b)) ROT vy (GREMEBHIER) 2FEREL V5.
CHERBEWEOEERFRRTHS 7 7 sEHEE S
7 W = MERR S DESERIRG S S LR ETS &
ZFAL Tw5,

BHL CTERLBN-BY%E T v Ea&ar v, &

TERE L TE - BNH SR oW, EERBRRO
REMEDERRET > Cobe TNV AEEICHFETS
80, HHROFREF~ORAL, vFVvRELHWT
BELLDR, WINIHREADTCH oo TRELR
DpH X5 REREBRRIC TREFE L 7228, §°XC pH7.0~8.0
DEFTH »Too HEHEENME LSRRG »m </
5 7RI TIT» 722Y, HBRITTT 99.8% LIETH -

o
B OBERRIL T4 7 r b e v RETEERIZERE
KEELTW5,

TRICEE OS] & EREDERBE LR T,
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BT =xraF e bV 18MeV

B W fH: 15¢A

W oH R M 20min

e B 2 200mCi

1# 3 B4m, 30mCi/HE
Fv RAwrT=y b

Boom % | wEmEse| TV rgart

#WOH R OE | 1X1073ug/ml | 1X1075~5X1075

TrinEemo (g

Y = ;: . 7 | 5% 1073ug/ml | 1X10~4ug/ml

.oRZbRaCEs - A—CLSICET
SR
WERER (Ahd—, BE2, E5RE,
WAREE, HILZEHE
FEIREFZESE (BRBR, FAHEN, =EER, &
¥Z25H, RAXH)
EEaBETREEEOREFAMRCE TSRS b
vy CT EBFOEEHICHAN S, FIEEDIE E W
TR rrvava— A A -2y 71T 58
22 B X ORECET 5 HIL AT 5 2t & ORFEPFR
ORBEHRFEWE LT, FEFAXS tryv CTEE T2
b e A ORIEEERL 2o
EHiL, 2FALBERY ey CT BEOBREWE
BIL Tk, BEALERINE EREAR RIS
BEREHEDT — <R L 1o 2 L BI#L ¢, 45
AL Zh LBl CREBOHAEMES I OEEE
BIT 2HIELFER L 7o
(1) EEEpmARL bo> CT &5
(1) #HEOHE
REEIIMOLH I L OCEBLHTIEL BE Licd
DT, BRE BEENIEERLE L, HERIIMED
BGO v 5 v —2% (12X20X26m) % ER M4mO
EREERRECTRESILE-30T, xSl BEET
HHREETAHFHFRAEAL, BT -0y v 7Y v
IR D TRIFICT 52 LN TER, T OBKHER
Flikzv €a— 2L 2BRELETHEEL-LDOTH
bo FAEBEOFWHHEEEII4m, MERT 1 AET 1
~ 2T ETH B leBH v < HOERTI I L O
SERERIE A O EIEREL Y v B (%Ge-%Ga) ¥
BL T\ 5,
BHENSDEEDEXA IV I/, V—Fs v /=
wP e PIHF-HDFT 4 A2 Y I -2 ERIELTHL,
AENE 5. 2ns (BGO-BGO W0 RNEME) DREISMREEY

Bl AEOBRHEBEERS S —FISEL T, &7
n— FHEOREFEEHEH L, ZRBEFROS R
TAHMBERFE BRIy PO 2EFBCTHEIND, BR
FRETEUL, FICER T - BIERFER & - THRBERE
SN, T2 UEBHET —20b2ELFI Z LT
ThHho Ti, Hv ~BOWEEC L 524HEOKBER
BLB I, EESS 6 OERE, i cpRiL 16
o FOEERMY » b - AT ISERETEHIERCED A,
T 2UET N B,

2) F—xIRER I OEBRERR
REBCIERFE L 7o fE Mt O B IEH & RO
EEEAEERL RBRCRET 50D, TrI7727018
AEHDA Y E =7 2 A AERRFL TRV, #2 b r
v CTHEBILRIBEDOT — 2N 1 KO AALZFEHL
TEHEBMICELRTL 50 Tinbb, ARFTHB IV
BEARTHOMEEE LAEEETH L, ThbD2
BEEOMEEBX 2EESO LAYy NI BFBILL
S TEFl &N D, ZhbDEREEEL AEESYER
L CEHREZER O EEERCERIND L3RI, EE
BT — 72k » TAEHGOFTRET — 2 CEBR
Xh, FREFRFIDOR =Y -y 77 (& 128X128)
ERrzbhd, F—#EKRTE, LAY —-iFz
bH AR T — £ 0D BRERE T — 2 22 L5
RTERE ST, BEDORBHET — 2085 %,
EEEERTE, FTHREBEELLORYyy 7Yy
VEESTHORNEG—MEDOFHENLETD B, =D,
BLY v FREYEGT, BEY ey PLIVLE SO
ETF—5BLV0 RI BHEHOEE Yy LItk EDFE
BF—2HBEELTEE, Zhb2AWT RIESED
BEOAET — 2 %BETHRIAE 7w 75 A%BEL
o EEOBERRIL, ZhbOBEXEREZ INFET
BET— 2D, Y2y 7 - m—FVOFET s L EY
FROCEEBESELL - TiT ol

3 HEERIUHEE

DHRER L CEHET R r 2T nER, Toml
FTHIDERERE b Il BHEREZERE20m DMK >
> v b AKX LE 19keps/pCi/ml (2emA 5 A4 R) T
1B R O R TH 6 FWHM, EEI16aD MR
TH 8. 5mm FWHM LT CH - 7o

REBCHA L ARHEHEHBES] - EFfEEHTRO
BRI, BREDTCLERyv 7Y v rEERELRS
Tl DiEn, BET -2 ORETRE-HERT HHENR
fEErz s, HHEBORERICHL TEDTRER
ZERETH Do



) exBEzZEBERZ D> CT &F
SEARY tryv CTEBORRIET 5 EEHR -

LG, LEEZINDRE, BEH, EE8H#FH, HiEx

B, 3R MEREELT, REBROES, EEFR

T X UBY AT AL REHCHRE Lize ZORE,

FE—UAFEBEORHZIIIFESIO BGO HiHi%E% 3

BEREEEEL, JEAT A ADKIISBE L. &

WY v 7T 15X24X24m © BGO #&% 16008

BT BFETHD 5o

% BGO M2 b OXEDREDRE HD Bizdh, HL

CAFERBEARAYERL, EWMERY T TRFR

BREB, TOHFRT4ED BCO FRLEREL T2

DOONEFHEBIHEEGL, ¥ BOAHL IR Ry iE

BB L - THATHLDOTHE B,

BHEHFORTR L OEEFRCAWTLEL OFES

HEWHL, SR EERT], ERREsEFREH

RT3zl llize 2D, BHEMOBCTLIERELE

HEHIEOHM, SEETEEY AT 4, F—2lEY R

TAFLOWTH, RIFEEYT 24— (AL A7 4

=k, HIARRBFERERL, ERT L) EBHL TREY

Do

Brzesesk)

(1) M prEiER, 12 (O, 19, 1980

(2) HP:BOEEBESE=2Y 7 5> vy AFRE, p.87 19
79

(3) =FE, SR : FI8EHA ME %4, AR Hev
&—, 1979. 4.28.

4 ER &L, EZ WM, D gIeEETHCE
5B TR RS, Eir#EREE, 1979.6.26.

(5) M, He, HE, 24, &R, G FOEAER
HESSL, Er#EESE, 1979.11.27.

6) T, Heb, Uk, BF, Fl, EE 5B &%
R, KB, &R, W F1oE B AKEYS, B
UEESRE, 1979.11.27

7 B4R AH, &= MU BROLx B, BT
B, 0o, @HE, KB, B S19EAAKES
%, ENL#HELL, 1979.11.27.

8) Hrh, WE, AR, KB, &R BOEHAKESE
%, EIrHESE, 1979.11.27.

9) EHE, AL, #£%, TFE, H: BI9EEAEES
%, Er#ESME, 1979.11.29.

4. 12]-gg-icdomethyl-19-norcholesterol (X BE]
B4 A—S L 5 ORISR
FEIRDTZEE SR X5, BH2 5, HFEE
ALBE, SGARNE, B SHE

SEZ 4 IHEFA 7 7 b w v THEB I ESHE
O] L 7- NCL-6-18] #ALWCEBs v 575
7 4 —®ITIw, BE EOFRE OWTHRRL

WETEENE, 8%, ERIBIRERES, Cushing 7
FREET7ALFAT e E, RELEHIhicE« 14,
EE6IEFITC, SEHOBBY v F 7T 7 4 =i {Thhis,

NCL-6-'#I o#E&1T 2.6mCi~6. TmCi OHHAT,
F 5.2mCi Th B, AF ¢ I ENLD 1AL, 2H
#®, SHBELT-k ME R BEUMETEEL VT
oo =FRAF—E— 73 159keV, 4 v FiEIL 25%1C
BEL T2o

NCL-6-1%1 51 B L 0EIB« A - HHi H &h
7oDIxEHE (Case 2), Cushing & (Case 4), FHEHT
NFAFrVEE (Case 5) @ FEFAITH D, 1 HELD
BB @I SR afTd 1 BEDA £ — 23 FOER
&L, REFLFEOBEROUENEETH S, 2 H
Bl D LRFOERMETL, HENNEIFTD 1 £ —
PEFINBERED, FEARBEIBFORFUNEAL L
5o TK B,

2 BRICEIB A 4 — o0 X ied X Bl 5 DIES]
(Case 6) TH5D, 1 BEDA A —2THLHEE BOHA
CERIEDL DM, BOHEXEETDH 5,

BIBIIFELE LB h 5 Case 2 T NCL-6-12] #
L2 B4 A -~ CRIBOBLFLI S Z ERFRET
Botr, TOZ LiL NCL-6-81 2k 2EE> v 575
74—k, BIB~ORIOEREDOHE, EhHZE EIIEK,
EWHEREG TR, BBEOHOEHRLBELI LH3T
EBZEHRELTCHBEELLND,

NCL-6-B VBB A F + v CIHEHFELE LY
AF oV ETORBEREREATAD L, BERETOH
z2bhb Case3nrE, 2~3HTHD, 3HET,
EEIBOA A —C P RNEHTH -7z Case 1 TLHEE
B 2 2 LT 5mCi~n7mCi BE 53T, T8
N2fgLicy, 3HTHRELRBIEHCEREAS
HPDEEZHNRD,

SEE < NMER L 7o NCL-6-12L OSEE# 581 5. 2m
CiThotro 2 HEILA A —CRESRFDORERT
Z5E, 4.6mCi~e. TmCl THBZ &b, 2.6mCl %
HFE LT Case 1 TRIBEENRDILh - IlcdIc, g
A 2A—CHELNEIoTcbDEELR 2, Tiabb
6mCi BE ONCL-6-5] ##E+4iui2~3 BTalE
A A—UBLRBI LIS, T ORDHREEEIRM
BE L 7r 57, Brookeman p3 NCL-6-131 2 NCL-6'23[ %
Hi# L ¢ MIRD 3 CEEL TWBHERY &5 &, NCL-
9-181] % (.5mCi, NCL-6-'%I % 5mCi R L-&L
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TEET B L, BB TE 4, 100~102rad, 3 X 0° 6. 5rad
EEHT 1.5~2.0rad, XU 0.25rad &7 D, 10 55
ZHEEL Th, NCL-6-18] OFANL DD 7o\ R
BETHRENTTL DI LR D, 2O ERERTH
A5V VIERRBROME T, BB AV IRT,
ZTOERR, EETMLOBEEDBHTREXT)
ZEAWEREDOROEIDLTETH LI EHRL T
%o Fiz NCL-6-181 % -+ 1B] O EIHS 13 B
70T, BBk sd NCL-6-181 o442 iR
PIEECREWELTY, 1EBRETIINL/8000HEEL
TLE57®, FHLEE NCL-6-1 2851 T4
5L NCL-6-8] oI mBRTE 5T Lhnb,

FPFEANE T NCL-6-8] L BEIB v v F 2757 4 —
TV, B 1BHEBCT S 24 v 2 EEL CEF
CVFITTT 4 =T TA AT DETTFY AV

vOREHMREHETHZ LATRETH D EEL Do
ZhETCRNTE L 51k, NCL-6-131 pFEs% 51
Tz fel & OFEIIZERD L 5 I mnEL bR b,
(1) Hv=n 27 CHERALA 2 -2 EBbh, BED
HREOERE LHHT ENTE 5,

(i) WREEEIMERTE 5,

i) #EAFHEER2~3HEEHETE %,

W 1BHEEECHMBECREL REITRE L i 5,
ZhboET NCL6-12L iz NCL-6-181 mE x5 TH
b, Thichbhs THAShIREERTHLLEELD
B,

Frzs=)

S2E, 8%, M, 1230-6-idomethyl-19-norchole-
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ZHOFEBEMESFH L vk, ICRP publeation 30 I
T35 ALL f§ (Annual Limit of Intake) % pCi
CHELHEE OlOEEL Table 1. ©RL%K. VA
7T EFEOREWKE L, TORKBCEL HFS
DRECEEYHRZ VT 4 HATHDBELTHE, YRu
L ¥p# IS, Critical nuclide ©% b, critical marine
food TH B LHL, Table 1. BB HNTH BT,
14-4Ce, 239Py HHDOESIIFABETHD, B7Cs, Qszn’
®Nb 2L DHFEL, HMRTEDEME TR, X, 1
Ru o critical path "CH B{FEEEICL %, B, #FR
BHLRERBETHD, LT, V4V Ar—nD
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Bt critical food OFFHIY, WIFRETF HEREL T
X, TEdoi,
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(1) M. Sumiya, Third NEA Seminar (4th Oct. 1979)




Table 1. The ratio of annual intake of radionuclides through marine products to annual limit of intake (ALI),

Annual intake of radionuclide (uCi/y/p) ALI (¢Ci/y/p) AH—HUZILIILHI{G:-

Fish 6.6x1074
I. Anchovy* 3.7X107*

106Ry Algae 3.7X1078
Shellfish 2.4X1073 9.6X1073 1.9x10? 5.0X107%
Cephalopod 1.8X107*
Crustaces 2.3X1078
Fish 6.6X1074
I Anchovy 6.2X107*

MCe Algae 4.4%x1073
Shellfish 1.6X1073 8.4X1078 2.2X102 3.9X10°®
Cephalopod 6.6X1078
Crustacea 1.0X1073
Fish 1.3Xx107®
I Anchovy 1.2Xx1076

29Py Algae 2.3%x107%
Shellfish 3.3X1076 3.1x107% 5.4 5.7X107¢
Cephalopod 4.4X1077
Crustacea 2.3X1078
Fish 9.9X107°
I. Anchovy 4.8X1075

WICs Algad 1.6X107 3.7X107 1.1X10? 3.4X10°6
Shellfish 1.5X1075
Cephalopod 4.4X1078
Crustacea 4.4X1078
Fish 1.6X10™4
1. Anchovy 1.2X10™

%Zr Algae 1.9X1078
Shellfish 8.4X1075 2.4X1073 1.4X10° 1.8x1078
Cephalopod 2.8X107%
Crustacea 1.4X1 4
Fish 1.6X10™
I. Anchovy 1.2X10™*

95Nb Algae 1.9x1078
Shellfish 8.4X1075 2.4X1073 2.2X108 1.1X107¢
Cephalopod 2.8X1075
Crustacea 1.4X107%
Fish 2.0X1076
I Anchovy 2.4X1078

S0Sr Algae 1.5X1075
Shellfish 2.0X1076 2.4X107° 2.7X10 8.9X1077
Cephalopod 2.3X1077
Crustacea 1.7X1076
Fish 1.3X1072
1. Anchovy 1.2X10°2

SH Algae 7.7X1073
Shellfish 8.3X107 4.7Xx1072 8.1X104 5.8X1077
Cephalopod 2.3%X1073
Crustacea 1.1X107°2

* Immature Anchovy



(2) E/HZIT, KHEE—E BOHEEEsE&s0omEk LOGY. Ploceedings of the Third NEA Seminar
£ (1979E118) (197948)
(3 M. Sumiya and Y.Ohmomo, MARINE RADIOECO (&) SEHlsesie (1980423 A)
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MBI, GESEEROBIIFEN, B
ETH B :

¥, AMEMOBPREUIREAZ v 7 5 — F K2
BT atpssE P.C. Hanawalt EFE o0 b & T THEHE
X 2RARAERDFHRBER DO, Dicd, IBFISLE S
B26H b —4EBDOFETHENEFTH D,
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1. BB -EZREEeGKCHTIBRFFEOERICET
SEBHTIR
ZHFIE, FEEREDGCHE TINET

7e<F Y OEETELNCT B DI, TOHERE
T ChHR7VvFY— DS A BIUIERR
Y EAB OS2 e HT T\ 5,
REEBLNIERIZKRDO LB D TH D,

(a) m2vdy—adhoiEEET IV BBREORE
RIVF YV —sOEELTAF=Y, VO UEREOH
B TAF=VEREY 1, -T2V OF VT, VOVE
HEE 24, 6-F V=RV EVYAAKRVEBEF Y YA
(TNBS) CfbZ2 T 52 LI X o THL ALz, 10~
20mM NaCleh (27 VvV —arhd DNA e AR v
SEMEIILERHEELCHD) TEM T 5&71F=
v, 1PV ELREISIEERE VG, 2~3M NaCl
(DNA LAy SEEIIEHEL CNB) THHT ¥
=v, VY VmEBEORIGEThTh 2 BTy (58
1), 50% D7 AF=vE80%D Y 2V ITELRIGL,
O DS0UDTAF = E20%D Y v OFINITIERIC
Blo CORRNMLELBHINI0UDTAF =V &
80%D VT VIiLR s LtV —2adT DNA LOREERE
LU, —FBHEIAWE0%DTAF = E20%D Y
Uk A by SEEB B NT 4 BEEORTIIELRT
WhHEEZBRD, A MY SEFITIMAEOTLF =

vENEED Y P vEELDOT, FFRABCEIR T
BLAEDNBERET 3 VBEREOBBUINTE LS,
ORI A Ly SEEROBRET I JBOBR4AL X
Q—FF B, BenT, LAY SEMAATMCEE - T\
HYEHEMET I JBITBRET IV BREFEELTRZVAY
— A OBEBRICES L TW5EELDR B,

b)) eAPvoOiEDL

FEA V) RTF FORGEFRNL Y O vBRER I BN
TT7A¥F = v BENEAEOBEMRCEE L REL R
L TCWAE, Emx2rd Y —Af Ty 7 AF=VvE
Hle X+ v 8 BEDEEHURICERETHDLZ LEYDL
PELTCEI, I T A MVEAGERTOEEET
7 R AL L RERS & OB EAIEY AV THN T,
LR MVH3DOES, TRD7ALF=v EE5%DY PV
B GAT S, BEPCEREL W5, 18D
DIBUDTAF=, 3BUDY v VERIRET I VB
B LEALTHS O TFORMIES W TH 3 OfEEF
BB L Tw5 2 EBAFAREZEBEOHENSREN
Fro WMICH3 D7 AF =y, VO vERER(LEEML
LDHRESTR 7 UF Y —2OFERET ., 250D
BEAe A v 8 EEERHRTIE A vSTFHO
HEERCE DX 3 KESEL Ch B 0% RE Lic, 50%
TAF=VEMHLUEHS R F BRI vAY
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By br—nr l 3ERUEBECEER X, 20
EMBTAF= VBT, e R o STFEOREER
Bi4 L Tkb, VI vikBHIC DNA L oREiEhi
T3 ELHEESI D,

{¢) FEe A b vEEH HMG 1% L0 HMG 170858

FEe A VERBORT HMG LT 5 —BOES
BILEEBRORIICES L QW3 HEEATRE I T
Bh, BEFHZEDTWIRERETH D, TV
BR X DB RBIL7- HMG 1% X0 HMGI7 %8B A
il oH, BADEBIVP=% 7 —ADEEDORIKE
UCHEEZGBHEICL D LB,

HMG 1: pH4-11CE~Y » 7 AEE (~40%) %
AL, pH>12 THEMT 2, BT 3 VBIEOEN
D%+ % pH3 BT TEMKa-~D » 7 A& 1R
L, ~V oy 7 ARSETURICEEE T ¢ 7 B—3E2EET 3 7/
BRI OEBYRAEETH S5 Z ERTRE I i,

HMG 1235 v & afiifss L % pH2 © NaCl 1% %
& oa-~V y 7 ARNEE X (~50%), *7- HCl %
(pH<D) Tha-—~V v 7 ARNHERENR S (~50%)s —
7 4<pH<IOTHE 4« DHEHREMCL D a-~V v 7 AEE
P10 % BT 5o ERRD pH OFEREAEDLED L, &
FEHEIC X v HMG1 OBREELY %2 T\ o hE
PWEEh, FCEC X 5EEERNED Z LERT
LIRIRTE %,

HMG17: FEH{EL~Y » 7 AEERTRL, FE5
v FATHOBCEEEY Y, pH Bl oiEs
T Vg

(FRER)

1) =H, tR, ER: BRESDESE
HE (1979.10)

(2) EZR, Olins : AAREHYEELEITHES, LHE
(1979. 10)

(3) =H, TH, KM :S0EESEHENRS TR
(1979. 10)

(4) Mita, K., Ichimura, S. and Zama, M. : Biopoly-
mers 19, 1123-1135(1980)

L BEARRSES SUREREO £ RE
MAET, REXE, B5E* EEE,
BERR, HPFTR (CEFE)

EIEE (Physarum polycephalum) DITHCILY
oS EORBANERCRBAL TRY, BOHERD
HIEESE T 2 RATRBS O SR PR+ 5 DIEL
T\ 5, BEEMREROEEICT 2 HEIBHIT X b 4&
B35 OH U pAECERETZIOC, cD52%h
AR R B EEENE (163nm) & HIREE 1D & I

REITES, &

L CESZE (MED) CABBHOBRYRHEL
oo CTOBNARAICR BRI SBFE (Metapha-
se) Oy IIFHMITCH D, Gy Mo MIEIAOE 1 f &
—HLTE VBSOS THEER D B, iz, FHECEER
frfE% P v - — L LTI T 5 b O FHERY T -
oo

—7, WEEECRIgEE M RT3 RNA AR OMEH
DR~ D70, BEEEEYE T in vitro ® RNA
BROEREIT o 7zo HIEE T RGBSR ORI
HEFAIC-EHEOEMEY, RO FEICHE - T
WAL TEOBEEYRL 2, MR CEEIRSZKE
ED LB ERL Coleo AEEIIB DML
HLAER g1 e viicog, Mg™ & Trpik
DEEEH AR CELHCT VOS5 T IR -T, M
BaaiciiaEo & orFitd, MNE AT BO%
e RBET D LB TE, TOFET
ZI-MEI OB T, in vive DEE LRI,
in vitro © RNA &GS T S T iz,
ST SO E R AT, MO RNA S0
W OTFEERLBRTIFETDH 30

¥, BIEE ¥ COPRT, HlA v EREYE <A b
<A vy CEEZE mcA KIBEEZERCK T, RHE
EHE FF o ARmT + Vv A (SDS) KXo CHES
M HMIREMRICEEEEL 2 EIERE A D L
WELTe RKBEMRSZANC S - TERE<=>
vGREWAT y TS EROBIICEET B 208
ML TRY, TORTy FOBICS =Y vIERZNE
AT o TOBEERTEIN TV, SEHREOEE, S
DS RREHESHIES T 5 RBEMARSERL =
Vv GIEREMARAT » T THD, =) v GREEER
Ty 7XDHIDRBHICAE T52 xBbnTL
Too T DIIRITFBEEMEL O FIE F itk fifa s 2L BT
BRSHROFBOMITCEL>EELND, —TF, SDS
RBEMESECET 2 EEECFIFEIT LT 5 b fF
BL7T mtcA supDyp ZELEEEI DL, BEREKETT 4
S AV NI BERF R 10 MO 7o & DB SDS
BREHEELBEOBERET R 7 v A—-FREZ4ET
DE LGP TH B,

DNA BEZEOEHEEEOT T, BERZIET v -,
YTV oy -, sup-126 HEEO, KIBHE, KN250 %8
W, SODEMEEREMET v A-FEK (K, wrG
LAMTR) BBT, HREED ol

worG OEEEIX, kDX 3L DTHD,

1) map EOERE, PI-PHEAERBGTHE~
o5, supD L 37.5% @D Co-transduction Frequency



FIHEIRE (T m™)
4 5 & 7

s I

uvrAuvirG |
19° L recAuvrG =

L ! t L Y L L 4 i

B5180 KBEOSIRCKT D EFRMmR

2, wrC OB LEETH 2.

2) HCR #fi~5&, wrC LARER, HCR Ok
b EF Y (B el

3) BHOSIGRTHERL OTEERKEED, T
e o, UV-survival curve #53THA (1D, £
DFER,

(i) wvrG.uvrA 1%, wordA ZIESFALe
(i) recA.uvrG, recBC.uworG RUF, recF. worG %
additive,

(i) worE.uorG KUY, worG polAl12 ¥, super sens-
itive 1278 - 2o
M, worC.uorE KO, worC.polAl2i, additive TH
70

PlkoxEsELy,

AL, 1. worG=uwvrC 7chl¥, Z 57T, HFbk,
wrC DT v A—EREENEL R ETHD, wrC D
EpL, BRETH D,

1. worGxuwrC 7Y, wGil, BEEERTET
BHLWERSETHD, FOEDL, BEEATDH S,

ZOWTRLDERITIE Do

BRHEK)

(1) #AK : Nature, 279, 310 (1970)
(2) #A : Nucl. Instr. Meth. (FIJEI=R)

PAA, fA#R @ Sci papers (Univ. Tokyo) (EIRA)
M, B sIEAKEEES, T (1979.10
3. E#EEg - Y oNiERe - BRI OEEERICE

TIEHE

KEpFaF4R

HER SIS 5 &Rk o AFE (A & RISy
35 X OVE{LRAE L DR T Bicdic, BERCNT5E
EOEFE ST HEELTERRE L TH
BoREEMRLEFIREDAAC 7Y » PRI,
RREIE, BEECTT 28R 5T 582 REL
Tizdd, ZOEFEESTICHEETA2=7 2 7 £ —
AR TS - o BEE, M%< OHERTHCS
NGB EEACOBERAMNEE L XRY, BE
<= v ADEERTOEEMBEEEMNNNEEERY, <
DEFIERETO=7 = 7 # ~ AL TRERZ T
s Te
EEi= « 7 2 —fAAOHEE : 300R-XR4
78X (C3H/Hef) @7 » Foty FREIE, 2X10* © MM
LEENEYBET AL, 2EETCELI MEET 5, 2
X10* © MM46 {1 & g~ v A O BEER HRIOLE
MlarBEBHEL, BEBNEEOFENDL, =7 =7
& —HRDFEELHET o
EEETME=7 = 7 » —#f1f8 - EEEREELAWZ
MEOTIEEND, B~ v ADEREERAER T, =
V=7 #—fIFEEL, oML, ¥y AEREEE
%b, i Thy-1, 2 FAEAEMELTTEND, <7
7 > —CHEOHIIETH AENTRE TN, Fi
CNFTED BB, =7 R 7 > —UCERNBEY
BThBHY ) »RTREBOERET -7, Hb, RE<
v ADEREE H e BT 5 4R, BiERe >
YT (PHEEE S50 %, E1k4Y 1 JOEE
THETBHY, COEBBHEEEFO=Y =7 2 —ifl
By, BE~ v ARCOEGEIENHEREEIESF
DN 5Tz, BlL, 2OV I ARNTFRISLB=T =
7 x—fADSREL, =7u7 > -V DREFTH DA
V-2-t ==Y v-N-dF44 FCERET 5 E D
BHEIN, COHEK XD, B~ v AEREHMER
hp=7 2 7 &~ ~7u7 - ThHHHEIE
BB

=7 = 7 x—HROWEBEEYE : FEO=7 =272
— My, MMACEEAIE OEEAEIE L T 5887
BE LT BR, T OISR, BR~y ACBIETE
fr, MOBBENLTLEDRLOTHD0EL, b
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LDTH DPEPE TS o, C3H/He &

L Bt b —= MHIS4 AV, RT3k
H=v -7 5 —fBEOERY, LloWRFEERT X hEZE
Uteo MM46HETERIEIRE o= = 7 # — AL, B5E
I T, MHI1S4 B O M+ s F1 HET,
MM4g T L CHEICIERT 5 O Th EPFRES
7S, Tk, MOMRESEHAGRCL Y chy
T HUNEND Do

(TR ER)

“cHT : Cancer Immunol. Immuother. ()

4 HEEHERC TS ERSEE

FARIE— EF—X, $HFEF, NTHE 2E
i, SEHAR

TERR, AFUURITVVE=—-FTADLHRSHE
SR AR TR L MRS, 7v -9+ P XAD
200 X 5 TefR iR R & RS E R B L AT SRS
R ERHE L DT LEEHELNLC LI,

REEIS IS S HRAE L RFR L OF L WEREE
ZoNTRE R INZ 720
EBREBITEDSE LD DEOMHLIIC L igr+v
P2 R TR L & IS Tl o 4 v IR AR
PR RIGEE5 LEREONEET AR T 5. & OB
JEi XAD-2 ~OREHEBBORECFIATS 2 L DA
BEERBE L, Tiobh, LRl L TF+v 7T v
Tve=va, BIAAVvEBBEREARELLTCT T 7
c=n7aAv=varey F (L4 TPAC 2IE4) %
Fu el 8Co o XAD - 2 ~OR E XK 1L DT
L3 T TPAC DHRERDHESLITH D, XAD-21ITR
FHL T OCo 117 m ek A, HWEETE SERMCHE
T&B, BE=AN 1+ (50ug) T TRROREER
#4975 LEERIIAECYEL, ¥, COfRR s r R
AL A TUBHBOPNARZ T2 L bFd> TV
f - TPAC §51k, ((CeHs)sAs)z (Co(SCN)4) LRIT 620
om KRINBAKEZEOARZ P ARELR, Lihis
T 9Co OBEDFEBEFOERCLELDEZLD

Adsorption of 9Co on XAD-2 at pH4.5

1001 ?/o O o—

—#f— with NH,SCN

C

2500/ —o—with NH,SCN & TPAC
8

9 --@-- without reagents

0 e T ——em—ee——r === o
Y 5 10 15 20
agitation time ( hour )
=15

B2 DD RIS A TR AU E B R A SR
TEETD Z b TE S,

—75, %3 (Artemisiae folium) MBEKETHDZ &
b, —BOMHErr< 7 T7 4 —ORFEKRELTE
FATED0E 5 BBEL .

Dicyclohexyl-18-crown-6 (LIt 7 5 v v =—F 1 L
T) DMA=VvERCLERNLZ, P& ) =-SR V-
& —ThiE, BWEZBEOHELIVRLIFvvy=—"7T
AN EEN BT E e,

D75y =—TAMNMEEXRNT, Ay FET
RE 5 A EL T 88 0 BT OS5 REOELE
FTAFol oA, HDIEE 5 TiREALREL 1EERHD
PBE 5 T TFHCE L, 1k, COFEFTI Ca
BHTEHVREL RN EBTH 5T,

7Sy e—F AR NMTECRBCER T2 v v
=—F AR, HIEOLSICHLT2IRIVEFEL
T Sr 3 3BT o0 H R LTI, TOER,
2 § X TEOSMERIL 8.5X10% 5 $fnTix 1.
5X10t &0 7 5w v =—F AR INER RN 5 & 07
BRI LYy 75 U v = FAL5 §HME B L,
SERR T 5 O THIEILS §EFTIR L D,

MEOEBR T, BEK 60T T Sr Fizid Ca
R 4X1072mM & 2 fo 3D TH Do St izt Ca
DEXHELI-LED, ABTODHEREENED L SIE
{bF B0~ Toe FOFRER, St EEWML LM HF K
WA B8, AUUSIRAIER D NIt o e BTN
SRBEShizr 57y =—F AN XAD LIZE L\ E
WTH ol WHED XAD Lizin D, LIEIEDI D
TUENTHNES TH DD EEL DN D,

HMEOEBRTIETRT, ¥ECrFyv=—7rikf
L PR e T L CH oo SR IR R 0 BETR
Chbhldrsyy=—FAuMzTEE, SrEiil
Ca 2%, UIERIBHETEBNE 5 PF~T, TORRER,
Sr 5 B oA BT 8X102 Ca BT 520 HR K
11 L4AX10 T, 75 vy =—TAfhn - ¥ X DINE
VETH o8, St 3R E IRDT LT
2o

L EDEBRERND, XEISETOREFLITRD
Bk B RS R OB AR WE AR L L DD TS
DEFEZbRD,

(FrzssR)

O @R, BF, £HE, B BRREDEFEESEI4E
MrEREs, E£HE 1679.4

(@) A, %£HE, £, MT :6th ICRR, 3a (1979
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3) A, T, SEHE, BIE: Fo3EIEHEERT S,
KB (1979, 10)
(5) &I, EA, FR, B, BE 25
14 177 (1979)
©) &9, wEF, PR, 55 FIERTECET5H
PLITEPIIE RS, B (1979.6)
(7 ¥R, &3k R, A5 : FBEEHLERNRS
KB (1979.10)
(8) R, 43, R, HE : MEPE 15, 125 (1980
5. ABRRPCHTIZHFIMEBEOFERECHETS
Ha==Eopi
By, SHAKR, WHNE—
(8 &EfE+v EKOMEIEA
KEEW OBIHENET OMBIL, KT h 2B
BOWERNGHE, SWEELD L TEETH D, Wi
114 B KB Y I\ KB OB FEHER T DL
TEBLTE, SEHE 2D IMEHPREELSELSE 1
v OEIRNFEEN, SBE A v OREEREBE,
G T B &, Tiobbo, M MENT BT L fediv—
B, BAOULBEINTSZ 2 RCHL (0, BKFD,.
ﬁﬁﬁm,mﬁ®%&5%4¢v,Wd&@ﬂ”ﬂhX
[Co(bipy)sl3* (I), (bipy=2.2-v'¥ ) V) OFTEL
BE, on FE, %%m*%kbko%D%%,m,ﬂ
HERE, op FDEGH, 0o iZ(I) Do, I Dk ELT
L, LR IOHERE, VIR =27 2EERDD
FRIDPECEEIRRDDHESELZRVH L, &
F3Me ey oMty EAROHAEERAR2{lic ey

: FRIBYEE,

PUEAFVERDERI DI ERRL T B,
—F, GDORECERCHBEBEA A+ KF1A+v)
DFEBRE, Ar—27 AEE X BOEM, 7
Bo,DBEMC LIBT3 2 s 835 O b, &
O OFERIL, SECIMSBE A RTRVELE
o, RERIPHECEH TR T 22 & A RE L T
%o

(b)) EBEREBSEECID7 I JBONERIRIE
HalohET (+)-37EFrhv 7+ (Hate) %
M AFvEEdRT I /B0 L EELCH
VW, YHRRBINERIENAES Z E AL TCEl, TOK
IEOERYHELMCT 5 BT, FEEEHR 41 7 Hate
DEEERTEREY L L, REERT7 7= (HAl) #&
DEFSROERERE KD, BOhIEREPHE1E
a7 o

vy 73 (H-ate-Ala™) 0&RFEHIL, D-Ala %8
WiBEOH N L-Ala TG EE L DR ED ST,
IDT kit, T I {LERICRTEEREO HAla 0fF
KERRLILEZ &, APTOREEE=F1F -
D>L THBHI & E—FKLTB, —7F, FADEEHE(Cu-
atc-Ala) OAERTERCIE HAla D6 B AR EM
FHL R T, ZRUE, TAz—AEEKRTCIS
& IEFRENEL Tn B edie, TR 5+ b
o TWBIEDTH D, Licdia T, ITERNE, =Z5F
SRR T D L 2L, FTEBA AV ARTR, XD
FERR DY v 7HFEE I THhBHRT D L o 7o
BclE5LELDR D,

#13k 25°C, 0.1 = ABEEHF I T A, =FATA2—L - KEBESBEFROHND-7TFA IV T » - T5=V

FOEREL (log p)

Qp 2 /% 20 40 60 80
7Y
R ~FrEF 0.072 0.172 0.318 0.555
H+ate 8.81 (01) 9.09 (01) 9.22 (01) 9.57 (01)
Cu+ate 7.25 (02) 7.89 (02) 8.35 (02) 9.17 (01)
Cu+2atc 13.33 (05) 14.40 (03) 15. 04 (03) 16.07 (03)
H+Ala 9.62 (01) 9.43 (01) 9.41 (01) 0.43 (03)
9H-+Ala 12.03 (01) 11.94 (01) 12.28 (02) 12.82 (07)
Cu+Ala 8.42 (05) 8.72 (04) 9.26 (06) 10.17 (09)
Cu+2Ala 15.39 (06) 15.99 (04) 17.03 (05) 18.44 (09)
H-+tatc+1-Ala 11.36 (14) 11.57 (21) 11.75 (29) 12. 08*
+D-Ala 11.42 (27) 12.05 (19) 12.26 (20) —_
Cu-atc+L-Ala 14.74 (03) 15.58 (08) 16.01 (21) 17.35 (52)
+Dp-Ala 14.75 (04) 15.26 (17) 16.39 (17) 17.44 (31)

Ay 3 PILELEfREME, *: £1.00



(FRER)
() B¥E AN : BRLELFOKEES, BH 979
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(2) B, #N ], Chem. Soc. Faraday I (FURIH)
(3) ZEH, AN+ HARMEEELIFFFES, KB (1980.4)

@ &£ ¥ =w =® H

i DA

AR L AR5 B U AR O f % AR 42 IR ST
LI, TOERDOMBPILOEDDELEDIC, &
F OHSBEEOBBICES L 5 2EBPVMR LRI
AHZERHMET S,

Z DB HAE, (ORGSR R EREPICE)
PREOERERCR S HRE L toBE G LEEOWE
7 =7, Q)T b ORI RN ORAE DL
L TRE I B BEC BT 580 R0 %
EDFFFE SN~ 7, BB D HSHREE & Ml
L OBIROFIGE v — 7, WEGOREE, BRESLIC
A RITT IR DO R OFGE S N — T, BE
FERDED>DEPHRLT LT, T, FRETHRL
b)Y ADEYIRFNTORD, FIA—TBRERT
hoLoo0, BUTKRERYHERTHZ LB LI,

5 Aot 6 BEERHENRSETIr -2 AFEES
BB, SBORE, AHOEESECEETRKNTER
Lico —7, REBTLBN TR FhTERELTR-
oo To¥s, AL CHEBRETFRENEENOED
~>-3% Life Science FADIEE & LT IAEA CHH L
T BBIT R E R EENI LD 5 Foo

(BAFEE)

1. A0kt £8, ZCHTIRFARZEOH

il k=il
IHEAZE, HORF, BA—TF" BEER,
SREE, AFETT
CFERRLANBES, **BF5E4)

EfkR B % Sk L OCRBEO RIS 2 R 4E,
HE, Bl BRORELTECHTIEELILTELL
Lz, EEAEE T, MEWRELGOFHMORS
R R, MREcbETT 5 L b, BB
SEOEBRABESRYAT, Wy TOBRRIZOLD
7o
L1 #rFaoel @k @ls (CAF i) XT3

WEtRoEE

WS CiEr Uiz CAF fifax AT, X#, 7#
B L0 UV BAERY T 70

CAF #flgic X#R1000R & B L7255, 1~48ReHEFR\
T2EEBDFES (1000R) #fTv =2 r = —{ETEREY
T, 1B, 4T CHEBENERL, 96
R C—Tc AR T L e, BO RS L CURBUFEE
—EElnot, T OEEHEEMATMMETHSRT
V% Elkind MomEHEE—FL, Ao L ER
FEIRGOEEREET B Z EREL M E ol
CAF-MM1 (CAF fifgak b7 mr—=v /R L - TH
7efifim) @ OCo—y MERE L, BHEEIO 7 o4
v (0. Ing/m¢, ASRSRAMER) % inz fe S EBRRITITHE
Uinds i, 48P EIREIRE CTL000R % 2 EIBA L, £/
DREY 5-37°C L& %2, L% 25°C THEIEL LR
BTz, 25°C LI_E ik 1000 R B4, 48EEEILIAR
WRERGZOEEI LB, 25°C T TREER
FTELTEERRZ DIC W ERHLARR 5T,
CAF-MM1 iz UV #M& L, Do, Dg 8%0'n
BRDI-E D, FRFRILT. derg/mm?, 26. 2erg/mm?,
BLO 4.5 7o, UV AL, TTEREZRETS
L, ThBOELEIF42. 8erg/mm? 63. erg/mm?,
4.5 70, BERKEEN A LUV BHE, 77 =
A VI ETT 5 EAEBRIMET L 7z (Do=6. 4erg/mm?) o
Doz nb, Ofhofifgicd Elkind EEE S
b, WEFEEHLOBEXRECKRETS L, @U
VIBEEE, BEECEEERILABC L, Or HuRs
MR A7 = A Vv EBEL THELTH - 7228, UV #
BEMRETAEBRIMETL, UV #BErooEEITY
T AVIRGWOBENRS DL, HERBELN LS
7o

rERF)

(1) ZE, 717 : Zool, Mag., 83 321-324 (1979)

(2) LHEE, ZEL: 561 ICRR, (1979)

(3) Zal, {OHE @ BARHMAHRE SR & 22E K4 (1979
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EXk& (1979.11)

() EF, =%, I Ik BARGHREEESE2
EX%& (1979.11)

(6) 7LFE, ZH1U : Proc Symp “Radiation Effects on
Aquatic Organisms” pp 195-204 (1980)

1.2, ASHOSBEEMEIEICHET 3 r SERnRoRE

BT 238 §t B H o Bopzeo—ie L
T, FEFIZRSMOHINTH DR a3 52
R Oy BRIT IR L BEES L L IS T OZE
Ejjé’ﬁ%g L VC%’\Q‘IPCO
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Chromatid breaks per cell
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CHANGES OF SPLEEN WEIGET,WBC & HT OF BC3F,MICE AFTER FV INFECTION

WBC

Spleen
Weight

mg
1300

1200
1100
1000
900
800

700

600
500
400
300
200

100

e SPleen Weight
& 8

Ht J WBC

70 “{" 35000
60 -~30000
50 ~+-25000
20000

40

30 4-15000

20 10000

10 75000

1

0

7

Weeks After FV Injection

F£1X
£ 1% Development of Friend Leukemia in BC3F; £ 2% Development of Freiend Leukemia in BC3Fy
MICE (1) MICE (1)
T Nurr}[_ber Leukemia Number Leukemia
reatment Ve No of Tacide: Treatment N o, of Tacide-
ce nce ice nce
No 28 8 28.6% Transfus(ion of6)F1BM cells
2X 10 13 7 549
f(’henylh}rdrazin)e 4 weeks before FV inject.
1. 6mg/mouse 10 6 60.0%
2 weeks after FV inj. Thymectomy 6 5 83%
l(’henylhydrazin)e 8 Weeks before FV inject. °
1. 6mg/mouse 10 3 30.0%
3 weeks after FV inj Thymectomy
Transfus(lou ofS)Fl BM cells 1 9 829
. 2X 10
gl%%iléts g%elrmeF)V inj 10 6 60.0% 4 weeks before FV inject.
: Thymectomy
]331?53;1125 ;geimé%] inj 11 4 36.4% Transfus(ion ofG)Fl BM cells 3 3 100%
2X10
Endotoxine (Typhus 12 weeks before FV inject.
vaccine, 0.1mf/mouse) 9 2 22.2% Thymectomy
2 weeks after FV inj. Transfusion of C3H BM cells
4 4 100 %
Endotoxine (Thyphus (ZXJFOG) s s ’
vaccine, 0. 1mé/mouse) 11 4 36.4% 12 weeks before FV inject.

3 weeks after FV inj.

Note: Observation is performed more than 382 days.

1Rk anERi s HERISEC 2 8% T
W B85, EORAHCRSL, FV Bk 58T
IE—FIL it he & D=y ADBROFEEERERTE
ET5L, B LEDED ) v v AR B
REEEHET D 17y - AEEDLREE, 28
TREEAERDLRE 5, LoL, BEEIES
TH3BLYBOYI 7 5 =02 RHMLIITD, 8
ECLEZE LB IANTED LR D, chbDESELD,

Note: Observation is performed more than 140 days.

BCsF = v ALk A7 vy FEMBOERC< 7w 7
7= 2 BHEELTWBENRBINDDT, »IFF—
FUBRBELTY IR Y »—U 2 DERIEEEY T ey 7
v, FV OBEEET -7 BEEEL, RLEDOIDO LD
S mL, 1EETH50% D~ v ALEmFEIRED
SHIHEINC XA BRI AT L, DEDEID,
FV X 2R AECELTL BCG Fro<rr 7 »
— 2 PG 2 BB ot X, —i
AFV CERBELEREBLE~Y AL 2EL FV LK

—111—



BUTnEr b, OB RERENESL T
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2B, KEEPSF IR ED NEEIL DU
CTORFERHEI N, BREECEET2LE200 54
IEERY T B O RALEERYIE BRI O\ C O TR A3 Bits
iz,

2R E - BREMORBIC X 2HEF S YO BRRK:

toxine) TILAIDWHR S FED BIieh o7z,

LIEDHER XY, BCF = 20 FV B0 BRE
D AH=XAIE, BEO<I w7 »— 205053
% L, BCsFy ik Fv-25/Fv-2r Th 5%, FV out
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FNFV OFERLEEYTHR{h, 7V v FEIK
MREOHFEIBEATH HFE T, Ee BFU-E, CFU-E
NI AHERAERXTTS L, 7V FEIKELT
EETDHZ LRI,

BrEHRE)

FHH. B, FEOEHAREELSES, LI (1980,
7H)

B wm o &

EE DT, HICSEEIRERN O EINCRE Z
NBEO/ME BT 2 FFEEECER ¥ B\ TS
DLz, BT, a) BEOERMTEILTER
TRBRE BRI Thh, &bk, b) ZokEx
FAWT 600 RS BEC3F: Hi~ v ADE0AEMIC BT 5/
DT B~ 7 A & B U, TORBE, Bk
Bo#kiEoms, BREAROENLELY, Trd==
MO FIOK & IBElic FEMISSEOE L Wilh ik
THZLELEHELMT L

£ 3 BGRE « KRR 3 A T R o BT
DU R L O AREE O MIEGEENRNRTAT R
WD 7 — T - THEDD NI, BB OVTL,
BEFEUEL~OR L, AR XRRGE S e
= U ADMEOEEIBE I, BECOVTL, B
WOk BH OB, vy =K AOBRE
U~ BEDFECE ST B\ TR R X Thht, +0
fio, BIIROREEETE I ORREREEEO LG H
RENAEED M L TEBEI Moo

B ATRE NGB OBRECE T 2RI 2T
ik, SEERBELCE Y ARH A S b =
T A4 F Y DEUGTHRERE KT L, T2 TKRE
B3, thbHFRROBELLT, Efio Pu E0EEME
DEFHEZTTS L LS LEFTWEF ~rsrnd— 704
757 4 —&FC X B Pu oAy SRR,
FE2»D PuoAFERCOBBLXI0HEEORERELTE
L i,
REEIMRBRREOFRE L EBCTHh, 5 FRER
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TR S -5 6 MEBEHSHEM RS EmIC e AN
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AZE T4 B 1 BACRESERE 2 IREC@EA
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Harieh, i, 10ABH DB HolEEipEss 1
FFRECHHEE L7 -7, (REREE)
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NREE, SEEET, MBS, BAFE

FRpREE, MRS, RAEM, BT

(*FRBEHR, **Whgek)
I o THEFLE«DRIABER, FhE
AR ST 5B ECABRICBE T 2/ Bk 0R
B &, MEAORNEECERET S LELbR 5,
EHEEITEL L TAYIF ATy e R R IFHNT,
TR Y - CHEES A AREEEY, M &l B
REMAROEED L~ CER L, RS Egc T 5
B DO HEAEOEERTOBELRBET L L,
B OFHIT L B8 BN, E{LRREE e
THIE, LUK, MEOCREZEMT 5EBEFN,
HEFHRFICOWCTEOHREL R L T OEBEF
FHOMLCTEHZEZHBNEL T 5,

& )

BT E5Y, MREEROHEY L TIEDE
HUEERICOWT, EHiER L~ TIRBRRE LRI O
<, BEVSATRER (&) ORI oWl
GEED bl EOBRRCHEL THEEECRS T
T F = A 7 7 —EDHTFREYREL LN, K
Ly r & X I OEEOBBEMREC BT D AREROK
EHRRT R BB U T BREREMARICEL T, LKkH
B (ATS) BTN~ » 3 X s s Lk
DIEMEMEEEL R L), FEERBHERET
X BEERER U, X, BEEMRO in vitro $FiEE
TDWTOREZBIAL oo BEV AL TI~Y
# % X 3 OIS TRGT R3S Bleomycin DIERANR
%, FEEDORHERE ORI ERE, FFEEIXR
RS DR RITOTHE L 720

B R

[

{ pmoles / 5 min )

cyclic AMP

3.8

0._

é
B : Basal Medium
P : PGE. 0
GTP : GTP#EM

=G +70

0 rad

2000 rad 5000 rad

F1M CCof MO NERE LR ERO 7 7
= 7 T —EiEE

@rrxXIFHEET F=AVA 275 —¥iEdT5
BSHEDIER

e X IO, NGB LR, BEofigL v Ne-
ville DHEHE - THBEZERL, Zh 0°C Kk
WT Co-607 $RCHEHLIe GTP, b=y, =¥
27 Vv, TrAZITvF 4 v (PGEy), NaF 2 X'
=7 2 7 X —RREBERINL T LEER AT L 72y,
ThoD=7 2 72— X-T, WEHKE X DEHEEE
ETREELZT o DERIE L MRECr 2000
rad, 5000 rad -CHEREICHKT L 7 EHEE T2 5 5 43, GTP,
PGE, HINC X b & O # (KFICEAR e (B1) 3
LR =T T2 A 7T —EROBEREREEE, Y
T E=RNF VAT a—H =T, 7TF=1%A
75— EBRIEITFET D LM 5.

(b) #eEk&m%

~Y A &R I OXEMEEAF Population 0 B OEIE
~D ATS & X 5 EEY R T 2%, XiE 650RBHE
305 ATS 5L, ToREMEE iz Donor
& L ORI 0s A CFUs D2 {bA B 7o BB
g CFUs ©i%, Control RS 5 HicRL €, BHE
1H X hEELREE D, Control &FT 1. 2H @ Doubling
time G, 9 HEFRWTIEFED 10% v~ F THEINY
%o Control (212 H ¥ THNL Tik%, Mffao CFUs
ik, BB 2EM»S 2 BT, EEMEON 0.1% v
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1500 R HE&T
%

Surjival

o
(=]
T

1. 1 H

o——O0 [ HT#5 (200T)
s——A 1 Hl » (2605)
o——0 2 HEf » (2778)
&——@ 3 HFT » (277%)
A——=A 4 A » (2705)
E——= 5 HEf » (11P%)

—————————————————— Control (FEHD &)

A 1 HAT
S| {3} (3} & ® @ ® 35?}"?

= 2 HAf
!

| 1 !

N B
54321012 4 6 8

50mg/kg Bleomycin

) 1 1 1
10 12 14 16 18 20 22 24 26 28 30

Days

%28 “viad~avv (Bleomycin) #5 &, ERCXBEH Ihic~y AOEER

~T Control &34z ~2%, 3 Has% Control 15837
o THEGE A1 B o Cellularity wBIL T4 ATS JLEE
1% Control k b BIENE Ly ~Y F XX I OWTXE
720 RBEIESKIC ATS #5125 &, 30H4£7=1T Co-
ntrol D 20% L T65.5% & EHT5, chboiER
b, BHEESDO ATS #1512 & » TEm##ia Popul-
ation DEIEIMEE IR, TAPEBRCREEIhS &
I hde

in vitro BIEREDOWTIL, ~Y # 2 X I BHOERR =2
v = —JEgHE%Y Mizoguchi £ F# (Exp. Hemat 7,
345, 1979) RERLLTAY H XX I DRFOIE #E &
HFie X EHELZBE L

(c) Bfkv <A —EEHHS BRI KT SHER DMK
I

MBS RIS S\ THEHRE & O AFRE L L THVD
% H1EH] Bleomycin DEEIEH % ~Y 7 %2 X I OFIE
TIELLTRHE L ~Y 73X IER (&) #*x
v 7 & — VREIET C 1500 rad FRETT 5 2% BHER, &
U1, 2, 3, 4, 5 ARTIC Bleomycin % 50mg/{kEky B
w16, ETFEHESETSE, WThoRickwid, §
% 7r Bleomycin OHEENRH LA, HREH]

B2v5 5 BRSO RET, BleomycinDZENEL (X
2) BHETHEREOGEMECZITFRFET 52,
SiRe, BHBHREOHES LAHNL 2 - ThHs
T, X%l Bleomycin NEZERFLLTHECREL X5
EFHELES>TW5 LRI ND,

(FIREX)

1) 5f, R BAKRSHREREYES, E2EASKE
(1979.11)
2) /B ARBEREEYS, F2EXE, AR
(1979.11)
(3) HR : HE3VE A AKMRESS, BR (1979.3)
H38E B ARG RESS, 5 (1980.5)
1. HSHERSHEOABEZLCOLWTOHE
IEE, BEET, PEXR— FRAFHET
HeF 3 B

(B B4)

EERENNC I\ TILRE (Species) %, H A \WILFE—E
PTORE (Strain) & X » THEHERE I E Z 235
B EDRFELEN TS, CARELLTE FER VT,
A& (Race- YT 5) C X AHMERIZEDOE
BB Do ARETRICE TIIA B 4 W FEDrE
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b, b MCBTAESROSRERECE TSI ERE
B LT, HstRRsE, RUKSRRFHECER L
AR TED AEERO\TE B & [ &, @i
%o

(& &)

PEFISASEE X D FTHTRRE L L THRESXBL oo

B 8

BOHBRSEECESE T LA T B EEDE
HERE OCBEZEFEEI O\ CABED 7 — 2 HEH
DRI D 7o BEHREDEBREHEE I D\ TILHRL,
BRFEEHE O NERC T AEENRAER L, BT
DHHFNFC L 2 5BO RSB EERCEE T s &%
FEENCE ST, F¥EREE EMEL 5B 4« DER
DWW THRET L 7o

(FEEsx)

(1) AR BIBEFEFIREY v A Y 4, FHE (1980.2)

3. REHOBRHICIZIERUBES IURIERES

[CEAT2F%
P 2 RETE,
_f

(B £9)

BRI DYEIRC T COREINL, SEBETCE
VOB DHEYE & b A ER M & U CHERTERR & BEERO R
ENETTH L, KOO ASWRPHERTEDE
HEHFFBRORE L BERNERBRBY OOH B LT
I VBT ORE, DX 5 RO BENIERAND
B LI REOEEY D57, AFFRL, BEHOR
BT X RS L MAEREEC W TEREED B
ZERBRET S,

B B WERSEE XTI, ORIk T&ER
HHERIC X 2BABY O S HREEIHIICE 3 2 AR
Bge, 0—WE L TEENTNRPBEEN ST OR
Blitotte ThETIRES L TBABRKCKT 5HE
PR L RS EE BT AR TR Tk, 544F

GRS, JIEETT, BERAR

B2 I i MY O R E BT 5 PFE0 BEIE S h
oD T RIEDWTRR B,

m 8B 1. EEHEENHTEORT, 150
% ED L 51 CHEIET AN OWTHR E % In 2
Too (@FMAEHL 1 7% = =fifak & BRI R 58 3 /)
3L H S NECOWTHIE L 7o BRI TR
= =il sFE L BB oM —FI i Loy — F
FORBBL MR L T30 T, JABOEE LB
By oMl (EHE) »OROJZENTES, M
BEOEEL, ®WAROEMIE (2004 kR Wikt
RFEesd2filEBORE RO, HEEINECE
FhfifaEoBARE Y OMEE (REE) »bLRD
7o TRBOHEIIE TEMREERY AV TIToTt &
BERFEAMS T30 &L e 5, e ET
B Z 7/ NE T, S =={as — M RicE
FleTEREORCHIEL T b, & OHEIIT EED
FEFBERTELOT, BREOGE L BEALEEKD
DHIFEE» BbRD Iz FBIROBE L EFEEETSEY A%
Fivsize BARZARERS b OISR B AT RS » O
Ba & MR O PR 2 bR Do, IR D
RER, EREOMRE L EAAEL Y offafit kDb
FEL X o7z DEMEEORH, « Fdo LSk %
= =ML F OEERMABHIC L D BE LD, £
T BifaoemiEohTthd 2EE&EH & iE
SRFELOTFE L LTz, BRMRORIIC S RENRDL
B, ZhePEERMCEIATZEY L AEREERY
IRTWIEV Bl 7 A% = = {1k & EhR & ORAE
HEECRONBEREXEFDISRERETHEMENSIT &
LEHDOEETH Do
1. FaEey vy < BEBH IR~ Y AD/PNE~DE
BB FEOMBA « AN A ¥Cs v < #5600
RBE X - B6C3F; M= AR X OB~ 7 A%60H
SEEL, PRV TERMERIRFZT oo X
BEE, MEPEHNC 4 EETOREL oo BROELLE

BIXR HAEYBO~Y XADOH v <# 600R B X 2/ NROFERERESE (B6C3F, #60HSY)

B3 NEE B8 /NEE
s BO# [ 2 x BB B B
1. FEREOGFE (nm?) 0.404 (0.033) 0.246 (0.023) 0.829 (0.022) 0.463 (0.031)
2. FERHmREE (109 1.551 (0.088) 0.299 (0.081) 2.958 (0.150) 1.028 (0.108)
3. Fad==fifsg 103 5.79 (0.23) 5.88 (0.23) 9.41 (0.35) 8.66 (0.53)
4. RENMECHFETS 0% 87.2% 0% 40.4%
Tk = =flfoEiE (856/982) (239/591)

D 1~3 OREEETHRE, BHECHFRLBECOCTOTETH S, ( )Wmﬂﬁﬂ%z&b?c
2) 4 DEMEIL 4 BECOGCTOREBEE LD TH b,
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1RIRT, BREBOKIEIZE 3, £ 8/ IR AIER
AL Tfee SN CEAAREY b OB
b, @BERARBIERCRI L TW3Z LB E
Nize H3PNEC BT BRI OFPEZNEDOTHID
SRBENRKE D - 7o FRMBEE ORI ESRC LS
ARAZE & I EERT 2 L E2bh b, —FH, 7
F = =T 6C0RBHL TLL2IEP L2 a8
WX Mo L 7 AF = =fIlaDmFITkE < B
LTz,

ek TRRIRIACH A O AT BENE 7 F # HEiE
T1 EWOEFIEET, CoRoBEHERII X 5 EEN
KEI N TR FECHR BT, FAICB Y Z0)
TN 4 ZAVNE WD R TEHEHRILRE I, L
LRI X 51, ESEEIELIALIh 05D
THD, IhEE LD TEHRT IO TREMEL ©I
AoThy, THEERE) T SR VBEPELE
2 Bo Gk, FTLBRAEYEATLEBEREL 2D,
BB O TORREZED TTL FETH %o
Trzs®R) 4k, B BRRREESELSH2
EBlX4s, KR (1979.11)

b PEHERICRETHSIBOZECETINE

BRE, WkBF, EEHET

FIRIEER OB BORRESIRCOWT, BRER
PR L W EHET - T 5,

(a) HEFREL~NDOLR

D 7e b OIMALOERIEEHEL R L T 2HEH
FHEAr (averaged evoked potential, AEP) D& (W
V) OfRiES, HEEMERE (B00R) o Xk R 4
v, 10~255 BOEHMIChI Y RATEITE &
HiRDTe, AEEX, 300R O XA KOLAC BT X
NIBARED AEP O ks L ONF DEIE GETIT DO
THERZT oo TTRIMEL T 5 X 5 PIERBIT

X-Y vz — -8 AEP %8B, B—Homc
ZHh& 110, 220, 500, 750msec DEEFEE B\ 1R
B JE MBS e BT OWTIR,  FESR &R
AEPO £ OIENE & HAEROWER T - 7o ZHA
WoBEIE, FRER OV TEERE (GAR
R) 10 X % AEPIZX3% 2 M BRI (5 Fi#, R
D AEP D&FIFOIRIE & EAERROEEETT (R/Ry)
% subtraction ¥RIC L D F~7-, QAEP 0BRSS (W
V) o oREEZ, BEERHORE L T«
DU Tee FEMBEAH & R & ORICHEILA D ed o
7o O L VOBEDIEIED Ro/Ry t%, 220msec HFFD
S, REBREML o M A HCHE BRI hich o

2o W, W, VOREOIHAERD RY/Ry &0 L
otoe LLEORERIL, KBeAE L CxBMc IV E
KIEBELIEIE N B2, —MOMEMBEOREMILE
HICEETHZ EHREL T\ b, ST OWTOH 2T
o T,

(b) R KR v Bat S hicinis~ v A DR

(EEG) o#1k

BEREl (R 17 H, 17dpe), H4AL#=H (0H, 0
dpp), £ 7HE (7dpp), 35HE (35dpp), 105HH
(105dpp) T300R D X & e H IR X fz24~264 A
BhD ~ v A DI BB W I FE SR O R B RN
BL, FHEERE EREORET EEG 24543
BRRE (10FE~ 10%), 3BIC 1~ 2[E, Smm/sec DAY — ¥
THADEHEK ECESL, FEC LY ZOWEETH
L7z EEG iEEMED (HEE, W), BEALENE (E
fR, S) LEFMHEAR (paradoxical sleep, PS) =2tk
MEND, LEEHCHT WO 5D 2EEE, ER
EIECIIHI35% ThH o mdd, Odpp & 7dpp @ 2 BRI
50% %L 7ze 35dpp D S ORI 64, TOHHRE
BRI 4 5 Tl 4 BT HEE L TR o7z POEIE
VI REETIZE S % Th o 72A, 17dpe, Odpp, 105dpp
D 3PETIRH 2 YW U Tzo P OFFREREEIL 0dpp
TEAL, FORME 17dpe FETR L Mot REICP
PHBELT AR, HEEANSETHLIORIL,
17dpe, Odpp, 105dpp @ 3 BEIFRODER R L Tze B R
Dz EMD, WThOBHEL EEG OHBl-tx — v
{35z &, 17dpec & Odpp D 2 BEDZ{LAFICEL
W ERTRBE R, 6 7 HED < AL DWTRED
KRE BT TH Do

HRHRE)

(1) B\R, +E:e6th ICRR, # (1979.5)
2) BER, ek BRSSP EELE2EKE, X
fr (1979, 11)
i, HEREECMIEEERNTTIR
LERRERE, SHE, MARETF, AHREET
(*Bpoe4e)

ATFFRIE, BB X - TIERBCHFR IS A
HEENBREERTICH L TED X 5 nEElE b o
FHELMHRT B EERTRANE L C5, AEERD
RIBRIZ T oML Th %0

1. HEPICEST B HEED

AEERCF =FRASH, 1V >v 2FkF1H6,
FEbT A ERECILIHE X O OMOREES 1 I
DWTC, RV v SERB X ORI s AR a4k
EXEEL o SFEETEFTEREDDR TERYF=
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W RFIDERIBIFRE, HCPRS24~BEDOREIC
EArEWTUENL, £EROMREEENREREYH
LU L5 el TOMRBE, MEEAEII0H (24 -
25TIEE A 5 6, 24 - 25BEEHZE 5 F) ST O%
Hrinotedd, TREDOERMBY v BTk TILFEYH
0. 31% D C dicentrics+rings NEHE I N, = DHE
B4 OIEHBRERM DR 3 fHICH 75 o Cs MIFIT
F53.15% T, ThBITHBBEDO0~40FICHET Do
Ele, BEICRT AEREMLR F L 10 FiF 5 @D 5
h, TALOHERITFEHL TLETE TH ol LD
WL, ¥ =HFRAOMmMPBERE T, BETLH
BEAIL DI EE A HEE TREAREIEEL TS
ZERHLNTH B, T, ThDOREERENRED
X 5 I R R R T O W T O E TR O
DEIBAEE TR BELRTWitL, L L, 4%
IR  MFARRIC 817 D RO R BT OB R % 1803
BT ENHEDOREEY D ETUNETH Do
R B4 2 BFge2 9

IR S & T o T MIEER B L E MR 7e FE3ERTH
%o BIEE ¥ TRESAY R VTEE L 2Phig# CMLIZ
DT, SEEPICITIEN L IEE bR L T8
I 4 FEPIE RIS D\ TR I S It 17TRE
FIrh1GEE BN ERETERE (9/22) TH - T2id, 1EEGIE
EREERENIEC SN LD o 7o 2UESIFREMEELFIR
6 FEFIT LIEEFIR BR\ e 5 FEONC B\ TR R & R 52
EHRDLN, THhbOHBALEEELOREN I F
AL HBELACAIMPVEEZI0R 1 7 T+8 245
LR D AR, 19+23 24E6, Tofio+17, +19, +
20, +21, +Phl, 4p—, 17p+B L0V i(179) ZF R Fh
LVIEFICH Do EREOMIIRT L 6 EFIICR W CHEZE
EhTeh, VEFADIEESEEFACRT 5FETH-
o TOERMBEBIIE, BIITHEREBRCOLTOR
BERRR TS, FEERCO 5 bAakEImFT
BERAYBE, ThoORALFEMLERYE L OBEY B
LT FETH 50

3. EREAFEGCESTIHEE

S8R & T T SRR E E R L O O M ARIZ275E 61
T, TD5H IEACREEARTELRE I, ohb
DRELRFELS Y VIEER (+21) SES, LI
HE2fES 8p+R LV 5p—A3% 1EFITH D, Fanconi
FEIRRE 1 5EI & Werner FEERE 2 BT HHE X
ey, MERELIE—ELRAKEEIIRD bR
otee LU, BIECILEEE ORED RIS D,
BECRCUMERE AL REN, fafhls Lo
EOERBEERFRFRED bR, T, 2EFDOHE

EFEOLRGARE T, LEAOESMINC
T No.1 ERir No. 22 EOBEEIERICE
FECREETELNELCWAZ X AR L, UE
DIEFMCONTUL, FEEFRBEFRCESHTLREZR
EEAEEEL T,

(B SEER)
1) BE, W : F40EEROKFRERS, TR 1980
4)

(2) BIE, BAR, RH, A%, B : F41EEHRDE
o, HR 1979 9
(3) FAR, FHE BE : RafRS1079FESES, B
& (1979.10)
4) B :BIRE, 6, 104 (1980)
. ANEROCEEMICHT SR
BRE, EEESR MEF, EEAE
(BN

IO 71 b =9 aqFv (Pu(lf)) DAGHREIT
KT 5 Pu oL FENEHECBEL C, —EOERIIEDR
THESTAREE £ TOI000LT < v A% HWice g
BREGA O~ 7t — 5042757 4 —RFHC X BPu
SAETE L O HROPuBEOEEEL T THEELERL,
BRI LAEREZUTO L 51 F L,

1) Pu(V) o—TETHETCETEAL, X
ERD »F5 » 7 (Star) TR FREOLLE L Pu B
LRI h, #5185 3 B Y v -8 -
- R EDOMAZABITL 552 ERBEL -,

2) Pu EAEOETES DM B~ DORBTHEE
BETECEEL, BTFEONIWVESRARCBTT
DTELEERETINENRD D, 55, HNFRELBESED
BAGRIT 2um DA 9.7TICL LHEE X T,

3) HEs L OFR o PuEaEOBEBNS Ok
BUIRTFEAKRECBER Y & 5 HPEETHY, Pu
E&Ak 6uCi/ke BIRNES WHIOHE, FFhELr1
TRUFEFOLFED 3%, BIEOREETHIEBRED
4fEDRERRDI, HERBLEL T, Pu BEEEKT
BEOGHEEFH I BLHE I IRLFON 250 1 L5
OBIfR L Tn b, BB CIRBHESEBREO12EORE Y
AL Te

4) EHEERO PuBmgifbrc iy, BERED
BMROBEENRELETH DM, F27 v ~—fIEDMF~
DBk = Ik Y R+ 5 L E L2 LR KRR T
star DFLH, FIBMMEREC IS LALRD Pu Tl
EOToEmMEBEL M,

5) Pu BEAEOMANR X O IRICR 35 & Eieown
TITERO FHRINBELE L 2 Th, RIVCER

—117—



EANE I N5 BERAZHS Pu ik L MR
AT A HRABRHRPBEEIRINDGELED - oo
6) PuBEHYIC H &3 o vwEHl, FFESE
g SH g2 DNA &Rl Pu 577 & OBIREZHE
L3R, Pu OEsincid 3H EHEE MER LB
FlaRRed e, F/ZERLE OERERERAIRD 3H B
o EF, Pu BEASSHEOREH S RAROEE
O HEHRNAE I, DNA SEMBEONE &R
Wi & 1303 L D ERCHEBIER L, LA, Pu
WS OBREREE & L 0 r R & OB EENEE
Thie

7) Pu WAL LA T 50 ¥ w -
ARy HFA2 A 2w FigEOEEMEEY Y AT
Bist L 7o, &fkpEERO PuBS GBS EOITHEANRE
BEREIASHETETY/RL, BaEEEECHED
IS/ &0 Pu 5 RZE(E2300 S AR & FFEA
REEEEP—HE R Lo Pu BEEGOEBAR IO
MRS Pu REMARAIaoZ:, EIELEET
BT ERTREEIRT,

8) PuBEHOEINRBEINT, ¥7 I 7ryv Pu

B R

REFFEEL, FERD DITHI T E IO HEHERS
R BT LAY B 5By, SRy,
FHPTREERL LT, HERESECBIET 5 AEENE
HTclT 2RANRHENERRIEDDH B,
FIPRETIL, BHREHOMEARCE T, B
RIVETHT VSO IALD—DTHDA——FF
A - T =y BB E AT L, 5
EhZEREBCHTSF v — MHIC L 5HE R
CBITHEMBIRE LT, KEE LD, B+ L
TF FOREER L OB T 2 BEL 0
B2 ME TR, HMETRREEOE AR, L
ORI R T B AT v A FERICDWT, REEW L DR
P ZE 2 BRI THER T - T 5o IR
EHR U TEABBIDORAT v 1 ¥ € v QERERE
IR LODOD Do EHEDAT v A Fhl®y AHES
D—2TH BT KBEEDKKERCOWTHTR, &
BREOYELTHREL, ThroBRCTA 4L

FEGBERCBREFRFTA7=e+9 v B (DFOA)
FRE L TR L EER, BUkEoSERE, A~
WET5 Pu OB RARD B, DTPA LI E%)
TCRBIEFITH B EHEBEI T,

9 PuEEKTEHIRAEGE, HERySRa L R
SHLUCHER PufiFLcBSEAE (rrr75—-2)
OEAPMBEACKETIRCABE S, Pu A 23
fa & B EAANT S D TR D e

PEDX 5w, Pu(li) hRBRABOEBEL EGO—
UiE B B E L, Pu (W) Al R L ik Pu
DERICHEIE L e BB e R AESNETH D EHE
EINB,

(FFR&=R)

(1) H. Joshima, M. Kashima and O. Matsuoka: J.
Rad. Res. 20, 248 (1979)

(2) H. Joshima, M. Kashima and O. Matsuoka: Ho-
kenbutsuri, 14, 225 (1979)

(@) BB, LB, /MK, B AABEBREEESH22
\IRe, KR (1979.11)

BRI LTz 7, {EENRBERTIC X 2ERIE
KBTFAHAT rA Fhaey ORBEEFAR L HEL,
R s T OCRBBEREEOER, R IURHERCS
W TIPBEERIEME DB 21T - 720
FHIMRZFwk T, BELL-BHAREEREERC
FIFHL T, Smesiilaofiisy (EE 5EkETS, &
BOMBEOERKTFCERET > LR HRLLE, ch
LORTFEHML, TOBEETMT LI, LT, BE
BRI X B BHT 2 Lic kb, HERETcEER
T (CSF) A4 hz todhld, ZOLKFTTHE
Shs CSF 0lRER L b~
FER54E8 A X b, MREBIET AV I ERE A2 v
7 — FREFALFEHE (Collman ##%) WWEHEL, #a
7 4 U VIEBT A {LEA R T ol ¥, KAH—
ik, B5EE2 B X, v vz kB b % (Keana
B CHEE, AYy AT B EEPIREET -
720 (CEE)
I BREEOMSERICET B {L#mpE : T
FrCHELIEBA A &L — M ELORRE
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TERFE, KBE#R— R#\E, LHIES

SBREMHY, RICECEUCEBA & v B EFESF,
ek, ERE, S, BR, BERE, LESL,
F DL BIEL TR ERRERE s Tk B, &

2R TWb, &BA 4 VR EEESTFEEETHH
fir, BRIEATHD, WBEXEAERLRET DL L, &
BEATIR

(A) ~7F FEEONKET7 I /NE, ChickEds

_TF VEEDON
B) _TF FHEOBEBREDO~T T, izl
L AFCYN, YATAVS, D25 E

TH D, HEERIZA), B)&IEEEETHD, &BA
FAVIIEROBREMFIE L s TFLr— HMEIR T 5, 5
24, _TFFVHEO< LYY 2 RADOFREEAS v
BHCHALRADONLHERTH D, ThbDBEEDI B
BL—BETHNIOXE - OIRADEERTH bo 44
BOTEEE L BESBEYRETIRIL, Fr— A
PRGCORE, BEERHOBENEECER CEiET
BB, FU—rHRILEERBA A+ vBRERIGOES
DIERTIE, WYL FAXERLCIT>SETHD, &
EEIILORWOBRMELELT, +V IX7F FEEEL
B A AV ERT I 7 FF—ATFLr— MEL TBET
BRI DANT, DIEEANCHIZE L oo

o () / T 3

N\ ==Nem e

N
C 7 i
/ /\\M //j}\

coox
F1H

&L LUTCEAREDIE, Vv vRTSF P T
Dhe COEKIFEINCTET IS EEY LD, B
SERCIERICEETH D7D, HBE LA v LR
TEDOEES TR, L, A4 v EEfED
BLwFr— M THEBT I 7 FF—n, TndkzlE, vA
FAY, YATT IV, XxbERENEIY, Kt
FRIRBREAYE TS, FOBT A7 + A%, 330nm,
530nm IZ BB R &R T o S HFAIEE 2 T L IR,
REEABETIREKIINTFV - T I/ Fh—LFRE
N15FR1EFORCHEEL R & B LTHEETH

b, X Cu (I) THHZ L H o7 EBAEMLTE
£1%, ERICIFEERCRELETH D, BILELHCSF
T35, HACIBHCHFETSL5 10TF07 3 /5
F N ERIEL, HlL 7 3 7 54— — R R T
DT Do T O—HOLTIFFEIEL, FL VBT
BIL TRBEMEHRTH Do
(FFse %3]
(1) M. Matsuo, S. Matsumoto, Y. Iitaka, A. Hanaki,
T. Ozawa, J. Chem. Soc. Chem. Comm., 105

(1979)
(2) HEIEM, EARE, BAREELHEOFES, LR 19
79. 8)

@) SREE, TEARE R

@) BARRE, BB, Saf— PREE, 1BARE
AL

(5) _LHIEMT, TEKEE, SB2omEgSE(LaEsitns, B
(1979. 10)

(6) FEREE, L, WL

(7) TEREE, BARELEVNEFES, FhRmS, BF

(1979. 10)
(8) TEARME, BHTHETY/SFREREE, KK (1979.
10)

(9) TEARNE, #UEFERCHGRS, HE (1079.12)
10 TEAREE, LHEIET, 27 EEEELREELLOF

BERIGOWES, T (1980.3)

2. RTOA F-176- KEEERKREBROMELED

HE
RIFEE, EEX—

5y MIEHROAT v A F-17 f-KEAFE BiAKRE R,
SIS0 X SRIB ST 2 5200 B & BB OBERIE N
2L KL, Bk e v ESRKESS L T SEEERE
OENCIEEECHSRC X 2MRIEAYSZTs L%
FHELIo COBKERERIIT AN AT v v EEROEK
REICE T 5 700, REHRIC X 3 G OBERIEE:
DETREEZHCEE LY DETFTOERD—D L7t
5T\ bo WHWRICKT 5 BHREE OFRBUEF & #
{357, ZOBEROYRIEENHREYHALICTS
L R Y el

TERBEDOI s e -2 SE AT RA F-17T8 K
BIEBUREREL TR L CHE—BE & L ToEE, &
BADENC LD DI 477 L 5. 51D D>0 1 VEROF
ERRLNCIR o, ZRbDA VEEDSTEILSDS
AY T 7Y AT PEKIKEIEL X 036,5002RL, 7
FOBOME IV AT 4 v 25 TREUEMESET
BHCE ot VHFFERGTFoFpl 4.77D
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1 VBT ARAEIR o201 VEROEEEZH <
HEL, ZOBEMFRIIAT v FEEHEOFETT

L bh B, NADPH o E T TIRAED bhitd o
Tz Eab, BEEARS TONGEETMIEERES
HRLDOFEBETHD = LRI NI,

(PTzEsR)

(1) Inano, H, Kawakura, K. and Tamaoki, B., J.
Steroid Biochem., 8, 787, (1977).

(2) Inano, H. Tamacki, B. Hamana, K. and Naka-
gawa, H., J. Steroid Biochem. 13, 287, (19€0).

. EREOEECETIEEAFRESR

HBRET, TEX—

BAL OB, #EZ v POIRDO AT vnA ¥k
VAP T A BB OB E LR D O
FLLTC, REEMS y PO R T REFRE2RD
PMSG (£ miEHERfgAr2y) 2B ELE0
FHINENORAT v rOEFAL L THWTE L, |
B 4 BREOUERBEZH OB » + LRI D, REE
5y MIC PMSG %H575 L, JERCRWTERENY
COEARE L, 2 BRICITRBENIEREL S, &
B 21X, —HAETFEEDT, RO LEELIE
EABBICBTEAT A FhrevEHRERRENL
DEBEIT o 70

KT » MIZ PMSG 5%, 2 BB GHER
EEH 2o hCG (v r ABREERIMAL2Y) 25
2Tl 25, PR M OBEADEHE S, ¥ RRE
I E RS Z LAT&EI, ZOMHEERFEY 274X
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BITHEEEL CFHRRE YT, K1, K2
TR Y B, TBOHER EFLOENDIEIL)
Slzl, FHIC L e 5 ERER L ZbIIg o1,
48, FELEIEBRERYSRL, HIBEEDHE
NEHTT T, BEROENFETHDLINE 5 DOBESR
B ilcERht THREE L OBREEETH L LR
SHBoOFBELBHI S,

(FrEHER)
1) BIEER, RE—%, HAHELE : BEHESS,

FA9EES, HAKZE (1979.4
(2 B, HARMES, BE—W, HFR Fig

B : 23RS, KRR (1979. 10)
(3) BINFER:, RE—3, SHRMERE, FHE : Archi-

ves of Environmental Health, 35, 36 (1980)

. REGEBLERANOEZBEMOGRICETIHE

KEFE, WHIEERE

(& By
BRTFOMELR, BP0 avROEEYR, V
> VT 75 7 RINESEY B TIT 5 fo b iAo
Gl HENDBETHDDT, TOFHEOBREYBNE

L7

(R AEZE)

MROEA L, FMEEFAYDHODY > T 777
BMESRC L D AR IR FHETFREPELL Iz 0%
FIRPCBH Lo FAFO 2 vHRIL, (,7) G
X gt = v 3% 128 (RS S) 24 THOT, T
Dy0E, a3 vRATEA +VBREET, 1y FET
MEIRT, FV/<BPAR7 e P VECIDEEL
Fro DAL = v RERHRMEEL AL 7.

(AR

BOhIPRYECTT, chbhb, SHLEDR
CXp= v REFRIIASES TDe T, L
okl WEZDa vREFREDOEGVCERL TWLBA
EENETH L 55 LAEES RS, ,

Eio, AROESME = v RSEEEL, RFFERS
I BEHAFOHGE2 v EOERLLIGHTE %,

Fofl, WEEWRDOY I v OSFEREHESITER
IO, 1079~107 G DY 5 DERLYTERIC L foe

(&R

KEFEE, Analyst, 105, 246-250 (1980)

F1R FUAPavRREE

Todine/pg1™?

Salilléple Location o ——
. syp fc trometryy By beta-counting
1 Hokkaide (Obihiro) 56.7, 56.3, 55.3 54.7, 52.9, 50.8
2 Kanagawa (Fujisawa) 197, 203, 200 190, 192, 189
3 Chiba (Funabashi) 214, 206, 201 204, 200, 194
4 Hokkaido (Hidaka) 36.2, 32.0, 39.4 35.4, 32.8, 33.6

5% Hokkaido

51.9, 54.6, 50.6

57.6, 56.1, 55.0

*skim milk

@O B K B == &

i A

RFRHOERHIL, KHROBEEFEEET 5HE s
ZOERIGATH Y, FOEBIIBEHRZE, LUK
SRR ET SR AFl E h s,

B, BRIt kto Xgeme CT (v
=a—F—rESF7 ), BEEI MDD, ELEE
ESHTRESGF O T4V F—~7 RD OFFE, #
Crevh A TDBANL ESFERFERIFHAIAD LS

Cich, FReRBRSIERT X 2RE2N, ENTH
EOIEAETCLFRIND L5, Lichis TH
HRICET 2R AERHE e B FIAT S
TDOERIEY &, BIEEOMHELIHEL, FHEM
BL2HOBEYRAEICS 2 LXEERFEL T
1o

—7, BEHREROS T CiE LET BAHEREDRE
i, PETRRBRA, LONCEBEE OB 7 LEERAT
LERMC LR BELATCOIHFEREL, IHEE
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HAERTIMEROZEAIEL T, FOREBHDWTHL
TeRER T T 5,
COARPIEIE, HED X 5 mEERES OB L ERT
ST 2 7o b RIS DRI hnd 88 D BEEF B3
HREPE) CEEmTENT 5 &k, RS2,
BEOWEC i » THERED T,

FITFREZ, v127r b rvRI285EH RI0L
B L ERREROEE L R T 5 gD, S5
5 RI Zlro @ BCEBRL 7oo ¥F OE#MECEL Tl
HHBER ED B D OFH L WEROEESR, UC-r7=
v ORE LA, Bz v AT v - L ORIB SRS
DWTHHRICESR D Y, TOMIC IR ELT 2 5
BELFEIED BN T 5,

B 2PREI, BRERDESBT I 5% T
o T35, XiE#, Rl EoEHaE, CT o pERT
e FEREEOREA LICESREI T 5, —F
Fx2 bIEREELFHIT 2 & & 2R R LE
CARERTHY, oV 275 aDFLRITH0% & #
ETED, TOEIEELHRETHZ LRI, T
EMZIET22 X0 XbEEAETE % O ER
if‘i‘r ZDo

ERR BRI BT, kD TDF (time, dose and
fraction ation factor) ICRIRAR (V) 0EFEEAL
7z VMTDF (volume modified TDF) »URZEIfico
ZDOHN BT BERFHIIERE S b,

E ISR, BEZOHBKRNIIZ, RUEyEY
LT3, KEELz v A VA« VIE L BFEBED
ZHTC OV THRE S h s, Eiefe RIZE21T5 7=
OFEEFHBETIh 5,

5 4 FFECE I iR & 5 B IES O BB B4 B FF

FTEBEET - T30, 5RCE LET RERIEEROB
FBIEADBIN T D, ERITFFRICEL CXis
HREH, (LEREH E BSR e OBHEYE, Lo, B
TR, EPETRC X 2B RLOMENES Lo
oo

FRCB TR OV T HSHEERH O AR R
R TEL LA E R EEE SR 5,
AR ERIE T RAEC L U, FEEERS &0
DEAN< =2 TADEEIED B, BERIS0ELFED
80 % FERURIED ATIASET Lo

FEFI54 6 H 1 B CRBEE—VE 4 PRI &
N, FAWRERIFEEITEIELE L -,
REE L SHOPFREVEINC T, HHH LT
ROBBICHFE Lo
ET =

L 9995 - 2—FLECES, FvUT7—- 7Y
— BF-EEaK
ALERE, BLE, HPEE, FRE*
BB LE)

SEERYES, FE BF TEHRL T, £ERTO
EFHTRBERE LY, ThEeiAL T8t as
DRI, BHBSE CERILET 5 BERS B, B
E, K¥F-759 v - =5 AR X DEBFEL &R
L7chER, HESREERARB25, L, $+ 17
—, 7V —TO VFEHEFEYHRRE Lo COHELHE
L, EBEHMLFERIECERT 24828555
DOEBEBRLIT, 7Ad e P e X A5 ey OEHCIG
B L7 FEHEIZ, ¥0(a, Pn)8F, €0 (3He, P)XF, 20 (p,
DEFFIETER, F+ U 7— 70 —0Y¥F 245Kk E
¥z KOH, CsOH & 27 3 v v - =—F A CHBEEH
Whele & BAKEA LY, ~e vkl (FHERL) %M
B, EEREIeT, ¥F 2BRE rsvv - =—F
NE T L, active®F%F 4 V7 —-7)—T
BEREPCET, cherEL L CEBRRITERERIE
ELTHEAT %0 BF-BH KBWHH DT A5 J HEAD

8513 The Trapped Yield of 18F After Evaporation
of A mixture of Irradiated Water and KOH

uessel added KOH (umole) | trapped yield (%)

97.3
100. 2
102. 8

5.7

98.5

101.0

glass

teflon

Gl - O Ul = O

the volume of employed ¥F-water is 1m/ respectively

8 23% Solubilization of the trapped ¥F by Crown
Ether Solution

yield of the solubilized
solvent added KOH 18F (%)
(¢mnole)

teflon glass

acetonitrile 1 16 4.4
5 11.4 1.2

benZene 48.6 0.7
36.4 5.3

0 13.2 0.6

chloroform 1 71.1 16
5 81.5 15.8

in 1ml of 18-Crown-6 solution (100gmoles/ml)
shaking for 2hr at room temp.
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£ 33 Labeling of 21-Fluoroprogesterone—1¢F in A Ca-
rrier Free, relationship between the quantity
of the added potassium hydroxide and radioc-
hemical yield

added 8F in rea- organic 8F radiochem-

run no KOH  ction solut- in solution ical vield
(pmol)  ion (%) (%) (%)
1 0.5 47.3 4.5 4.2
2 1 54.1 6.1 3.2
3 2 69. 4 6.1 3.0
5 5 82.3 29.1 13.5
5 10 78. 4 22.6 9.9
6 20 87.1 27.8 12.1

18F production: 160 (a, pn)8F the employed volume of
18F—water:1m!/ the reaction condition: Im/ of chloro-
form soln. of 18-Crown—6(100umoles/ml) 40 gmoles
of 21-hydroxypregn-4-ene-3, 20-dione mtehanesulfon-
atets irring for 2hr at 60°C

BF QEEHIL &, B ENBF O R(LERY, 55
2, Wit a7An ) 0F, WELBEEOEECDOW
T, FToko ChOLOERER (1258 b, 77
AR, BF ORISR TH B A, WHRILORMET
1157 m BT, AELRS, BECE LS
ZENRENT, OB, FIABERET S, F
DILERIE, BEE, WEWNTREFLCIDA I XV o
TERC XA DLHEEIND, ¥+ VT — - 7 ) —¥F-
BRI Y 5 AFBOHERIITHE LY THD &
DiEFR T B, b, BF o[ kicownTix, KIBF
WOREEER L AL, 7 e ekl sBlEh O
k2%, BANENEL, KOH oFEinfsd 5umol~10u
mol D, FNELE2 L LXHPE Lo 2B D
Brie LT, M KCOH B2 ZE2 T, 21-7Ar4err
FATrYDF v V7~ 7 ) —FEBEEERTT - AfER
(52338), KOH &A% 5umol~20umol DEICIL, 4t
(L2 AIINR 2310 % BT, EH I iz, L Linaib,
7 B wA L AT O BLERRIGIE, FIEEO ST,
PSR & 72 3%, i L T (LOH™ & D RIG O E
HEUDHIANVEROARYE SFORKBIC X % LH#E
Ehi volatile ix BF-EIF#ni4a T, WROETE &7
TRENRHDZ Lol 41, ORCBT IHRE
DRETH D,
(FAZEHEER) BAEFESEIES (LI, 1979.8
1. BETLEZTEREI—~F 9y bETBLFTSL

DEELCNEENBIC-EY 1 2L HEG0S

B’

EHE, HEERE EaET ()

WlE7 v =7 R ¥N(p, ) 1C UG THERTHE
=R F —UC OLEATEE OB £ b, HgNHs-
NO BieRT, UC-7/7 = valERRTER T 2
EERBH LI, UC-77 = o ik {HL v NC-E#(b
&, B lC-¥ Y 1 o v FBAEOAROREKAEL LT
Wbz ERHETH D, DD, SBHOFES —
Py VU ARAFARREL, WC-rT7 =20 vEEDRDD
Bty Re b e, chxAnWTHEEONC-EY
I O VHEAOERCEL TR T, -7 =
VHRIEREE L TERPWTHDH T L BN LT,

18MeV-7 = + vEIF, 5uA, 305 DRBHEHET T5.0
néo ligNH; = NoO o¥ingEs 0~127m mol DHIH
TEERTUC-7 7 =0 v EREDOELERD T B
1MiFT X 51, NO: 80m mol BT —s w5z
o BR300, FXERMEY 5¢eA ks
LiBE, NoO D »nELL, YWC-r7 =2 v DER
BIIEL Ui,

50p

— 9
e

2

@

B

o

£

z

g

b

w

0 A
0 50 100

nitrous oxide content {m mol)

%1 Spectrum of C-Guanidine Yield in the- lig.
k Ammonia & Nitrons Oxide System

UWC-y7 =2 vhbo UC-v Y 3 v vBEEkosRkE
3, FTRHEKTE, ligNHap &0 EREORSEAE
FETTEEL, B erREB- Al E A 5 7 —n
CEPL TR L e KRICZD AR/ —LEREIRET
TRELE ¥, ARKIOEAERIC-> 77 3 VED
ERE L OKEREL, BRk=x/ —1%inz THC-
FT=vvD=f ) - L EREE: (0% UG-}
FERHMY &L TET)e D=8/ — AT K CRIEHR
AN 2 FICRTEIERROE 1 R SERET
TRIGET, £ 1EOFKRELY B, Compound (1)
DA, BEKTE X V0FUACEHET T Lt &
UC Zx§9 5 b ERIL 40 % T, B T RO
ey 8mCl Th - oo

UC-y7 =X G- ) I o v HEEEROEFATL
BB L L TR TE A2 EAVRE T, BIC D A5
= Afg L OFGIE, TETERREY S 2o SHRER
BORBENE L VC-77 =2 v D L Y KEDHIECEL Iz
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NH N=CH-N(CHs;
e H,N "c”N +  |(CHgl,N-CH=C-CH=NICH,},

Ha

m! fux
CI0, Reowierzion HoN-' CHICH;),

compound (I)

!

NH 1 reflux N
e HNY'S? .y + (CH;.,)zN—CH=g—CH=N(CH3)2‘0104 Moo HNC, @cx
N

2

NH
® }izNJ’Cf +
NH;

NC-CHy-CN

compound (II)

H,
140°C “ 2
NaOMe/EtOH HoN- C\\I

NH,

compound ()

52 Synthesis of 2-11C-2-Amino-Pyrimidines from C-Guanidine

£ 13 Synthetic conditions and results

compound [reaciton tempreaction time| radi(;:i};(lacxlnical
I 100°C Smin 28%
I 100°C 10min 54 %
I 100°C 15min 88%
1 100°C 20min 100%
I 100°C 40min 100 %
I 100°C 20min 76%
i 100°C 20min 23%
i 140°C 20min 78%

F—7y PV AT ADOERDBYELELDOND, ¥t
) § 2 vEBEGALUADIEEDNEE T E ORIEE
BWEHRTh B,
BFzsEx)
BH, 7, Bk F3EBESEENRS, KK
(1979. 10)
I EEESORERIL XFO—LHELEO chole-
sterol ester metabolism & EIFEEM
BEE, ALRE, BHEDR, FoEi, B
IE* CCEFFZEE)

BB 34 C 4 B 6-Todomethyl-19-norcholesterol
(1) %, Cholesterol 235541 v Ihi{b&HTH D,
cholesterol X » $ HWEIEBRELED, FREB~D
A AL ¢, ACTHERER 2R 2 8mbh T

b0 KB BN, ZORIBERKED AN =R2%, E
1z cholesterol ester metabolism DI LML X 5
k?%%@f‘ﬁ%o

(5 &

ke (1), BOED2DOD=AT K, 3-acetate
ester (1), 3-palmitate ester (), HEFEW L 7o &
nE, =9 RAETy PEHEL, EBENOTUALORER
Fea ki, Fie, BE, F, mEOREES%
Folch o FEfEVHHEL, MEs7r= I 7 4 —%
BAWT, B =27 O, EEL,

[BERLEE)

O &% (1)~ o=y R B BE~DORZ LD
kinetics %58 1 BIICR L foo BEHERL (1) 1%, =AF 21
(D), (ID Xvd, EHEEIBNIGRE R —7,
(II) OBUARITIE, 1 HO time lag 2% bhi, L
LR Db, 5 HEORA & B 2O\, (1),
(1), (I 1%, BEELWERFELRI,

(2) g1k, TLC OoGHERERL I, HEER
(I) 11, 7» FEIBAT, 2 hiBiL, T TIR56%2}
= AFARIELTED, 24hBRITOI% =2 T L
Tho, BIBARTD (1) O=AF A {LRIBIED THE
NTHBZ EDH 5T —F, FFmEFTit, FI0E
RO EE, FEL Qi =27 2E& (1D, (ID
2R EF5 L, BFD cholesterol esterase I X b, B
BRI Tz, S OIKGEOEER, pal-
mitate L D % acetate DFHA, —BHENThHo70 (1),
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8 13 DBiotransformation of 6f~iodomethyl-19-norcholest-5(10)-en-38-ol, 3-acetate, and 3-palmitate in Wistar

Rats.
Time 3-OH 3-Acetate 3-Palmitate
after Tissues Acotate
dose Free (%)  Ester (%)  Free (%) (%) Ester (%) Eree (%)  Ester (%)
2hr Adrenals 43 56 41 15 44
Liver 93 7 78 19
Plasma 89 11 27 72 1
6. 5hr Adrenals 14 86 12 88
Liver 94 6 64 36
Plasma 87 13 6 94
24hr Adrenals 9 91 2 0 98 5 95
Liver 92 8 77 1 21 79 21
Plasma 78 22 79 3 17 26 74
AFABTCEETHOEN LT, (1) vk, i VLDL,
LDL © BV #EBACKEL, Ko EHED X 27
ETHZ L THD, MEFD cholesterol =AF ALl
B LCAT k- Thgh, oKL HDL ¥ RIE
100 BHETEMCET TS 2 AL T 5,
oAR 4 B rF5 7 LATELEO T ERTEE
50 4 HIBR, #%2H, Al KAFXH
HTHEALE CEXEFHRAERD
2 Eo el
// EREGRITHA LT, EMCI3HELL > BEY
/ ﬁr D TREOZE L\ 5 BERICEHRE N D, T
e / DHREBECET VRS IVEEC LRI AbhRE
%féé#,%ﬂ FEERMCHE LI L HEITL
* ] O NCL-6I-3-OH o BARHED Rl 4 2 —UBETRIEL R T
'n 4 3-Acetate maﬂ//%ﬁvA@%@QD%@ﬂ&%kﬁ?é 2
o 3-Palmitate R RECIIET 5 & LR BRI 0 THRET 5o
5 &
145 T T T FEANIHEERT AV F— T HEBREFHEREES=7 4
0 1 I | Sday ny—1/hERE WTHEAEERR) 0bLT, BN
g1 Mouse Adrenal Uptake of 1-125 from free and I 8 M & b EEBWIOM VT B Y v 577 2%
Esterifified Compounds. A04RNEE L Too IWEDOED LML LT, @EESF, B

ZEHFZE (SOL) ks LT, UEBMREMN /33
SExnsz b, byvFr/TARRE EE BEBX
DCERAEIEE L THHHDE LT,
-, IERC bR s ERR L REEED
(ID FEERe L e, (1) &REBRCEIFE~TGE WREE 1 BERT. BEER TR Te-7 5 VEEAERRY

END LMW TE Do TS o Tot, BETIES A T30 I TH - oo £
() BEo#ERID, (I) 23 cholesterol HH XD % 2 RIIBEBMBOEESTER T, EF B 148 fl,
BEVWEIBEREY RTERO—DL, (1) 2R T SOL (space occupying lesion) 118§, UMEM:#E & 124
ENCEIBANEA TR, =AFafbdh, BFEXh5k B, FFEEEALLG, F0i3h 35T, RIFRNCl~7

HOELZ OIS, MOEE 7t #EH 11X, cholesterol H & SEFIUNSED S H TR L T iz,
X, M, of O REFCEEL, $980% 4= SEIIFEAIR IRt L A S ik D11 A DOBEREMER
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F1R AVWDhIRSHERER & REEE

9mTe phytate 378
9mTe Sn colloid 19
Others 7
Scanner ‘ 95
Anger Camera 309
Scanner+Camera 2

22X WELSEMACRT FTFEBDOST

Normal 148
SOL 118 (total)
Hepatoma 18
Hepatoma with cirrhosis 18
Metastasis 69
Others 13
Bileduct abnormality 11
Diffuse live disease 124 (total)
Acute hepatitis 13
Chronic hepatitis 42
Liver cirrhosis 55
Others 14
Others 3
Total 404

B3R RELDREOHYv ¥ /7 22l 11ADOAEFH

v F IS A TEE 2l
=i 876 148
B 128 268
fEDEE 46 312
& 190 2037
&t 1240 2765

wwEt 1240-+2765=4005

X 5T, 504EFI 1 B OFEE TfTbhice SiERIIET
HEMC AT DD, HyvFrsafidty -1y
VWb ABEEAY -7 Y — V- TiThbhin v
— FRII K OrDOEE RSB A, SEOHENT T
vF 77 AR MOBEARFA L. o T, (DEEE
W, QFFEZE, QUEEREY, WIFMERMESE, 6)
D F ARIFEER, OF0MoFERCS T bh, e
B OBROMEEEE (confidence level) % 75y MHEEy ME
By T4 O 4BFEETREA L. SHEHEROM T TR\
Tk, ZEMOBREROEFAOHEHERIBN LI £

OEHITIERZ ORI O CTIIAEM L LEE2N
FEL T AR E LY L oD TH B,
mwm R
z z ik SOL o2ficH4 51140 EMo T
WHEE I DWTDRBNEZ LT 5, 8 3FITIIEZD
LEMOEEELLTD SOL v v 75 ABH LT
WO TH B LEMOZW L iEFD 5 b, B
DEFE BRSO T, TEZE T SOL Ty 2% 1240
B, SOL TfE; »327656l, &5#3400501H b, FERC
X o THRARDEPENER D oD, 11ITETR 35
1X7m o T s,
NEADEMD > v F 75 22 lokk Bix SOL TE,
L U SEBI D876+ 148=1024B1 % - 7225, =D 5 b, FE
EDW TE) ObORET6HE, THE) OO 148F1H -
Teo UF, ¥vs77 580 TEE & LIciES] 396 41
D5b, FEZ TE1 112861, T 1226861, v F S
T AR TEEE, & LIER 358G 5 b, HER TH
4681, THE) 312(, vV F /T AL TiE) & LS
2227BID 5 5, TR T/ 1906, T4Ey 203761& -5
RTH-To :
CORND, EZRYETOTH DA, EEBED
SOL T4, T, #FfEEL LT, KRDO4BEOERTE KD
50
(1) ERIEZE (true positive rate: TPR)
YvF I ABWRE D D DIEFR
HEELH T OREIE
(2) 4JEF23 (true negative rate: TINR)
YVF LT ABMEE L DEFIE
FEER BT TR) DRI
(3) AL E (false negative rate: FNR)
YV F 7T ABERRIL L DIEFIE
HEEZWT T DIEFIE
(4) fEFEBE (false positive rate: FPR)
YVF I ABMRED D DR
TEESHT THE) DERIEK
TIT, $£3FEDID, vvFISIABE TE) &
TERE, & TEEHD, L, TESE) & TE % TEY
Tty & 20ORGET S L, EERO4OOEFIGET
&, KDL D,
TPR=(876+128) /1240=81%
TNR= (312+2037) /2765=85%
FNR= (46+190) /1240=19%
FPR= (148+268)/2765=15%
T, H3%ELDLH B X5 TPR=1.0—FNR,
TNR=1.0—FPR T %,
v 25 a0 SOL R TR £ TeRE

TPR=

TNR=

FNR=

FPR=
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&35k, TPR=81%, TNR=85% DHRETH B LS
o VYTV TLABMTRED D LTDVSAERLER

&, Blo TPR & TNR ok bh, ThiiEsd
%L, ROC hig#\8bh 525, HMIXEHT 2, 5%,
s he7— 2% 3 LICRREHIT %0
5. BN-7IE=TEEELCLZOHEEGORN
AR, BHEESR, *IREZ, 8528, &
BR, EFME, FrEl “EEE—AS
CEILENEIREE, BRI
BN-7v 22T IHDDHA A —2v 7 DERER KR
F9ohed, BN-7ve=7 - LBPEHEL RO ey
HASTIEL, z=v-2— b 2y MEFRIT, L

ﬁEIXI‘@T’FE‘ZLf:o
(5 &

Fv=h AT —EEREARESREHONy VCEEY
Ea, WEFvA 7 et ey CEELEBN-7v ® =
7% 20~30mCi B L1, BHERL b OLGEEEY
EUrrv I AT —BEREY A5 A (TOSBAC-3400) T
IVEEL 72, BIEBEIIAAXE4, 7V — ARRRISF), XU32
B, 7v— s BUII60FIHETH D, M1ANXZ DX 5 7H)
PR O OIS RD B b E oz v 2 — b 2y
FEFAEFLTC B, X1 RS, X)) 138
B (L) BSHoBEN-7 v E = 7 BEOZRNELY b

(1) A mathematical model in the case of the

single injection of tracer .,

Fommoeeoay
% |1 ——e4 2’ X, , X
e !

X(1) = X () + X,(0)

-ct o
f.e7Ct wn. e Clat
f(l-n/c).e™C +  f/c

n

f: degree of vascularization (= X(0))

(9]

: global incorporation rate constant
.t local incorporation rate constant

z
)

bhLTEY, O XW) BEFEEELELRD L

Eibo X, Xg *RO X 5 HTHEITS & XIEK
B, £, ¢, AD3D04F 2 —2nbR5 B EOBEK
THbLbLED, ILMEDOKEE, clXRIFERDES,
Ax RI ok (OF) ~OW DVRAZRDEIRHbi>T
ST RA—BTHD, 88 1ALz D=F 2T Rl 2H#EKE
BELIBEYHbbT. YIRXZ 0bEEt ¥ TR
SLTEER ARIESHEROBN-7 v = = 7 BB
YT 2, BEHt A THRELIRD EYER—ROERET
ARTED, chI W LBEEY LT AT AL
LTa, b, —a/bx#i o, £275 2 —FLIRTRTH
WD X 5IeBRED Do DHFHHOXHBEFHID time-
activity-curve TH 3 LEETH & Ai>c Dindb a<0 &

T B, DT = AN S L o AT X IR TR A

LEZLNBDT I<lc, 85T a>0 &b, biXRID
uptake ratex H B L TE Y, L7 —AHS5 X D L0
#;50 uptake rate DFHRKEL LB EFHEIND, &
bicatlbDluwEbE, Zhiklrate constantc & 4
DY DOEELELTHLHLEINDIDTIDART A—2050
X OREVGEHLLE, 0 XD DIVFLL T ~AH5T
BDHEWEIND. UEDEFARES TN LHE
RBEIDOLBRERYERT 5 FIRTADOBEY o 0K
D HEL S HBLLERE 32X32 TV L, ZhiezE

(2) A model used for constructing myocardial
functional image in the case of the
continuous injection of tracer.

Y(t>=j; X(tdt= F-a/0) (-7 /e + /e
= fll-na/c)/c +nft/c for t =
Curve fitting the straight line by the
least square method.
Yty = a +bit
Yt = Yt
a =f(l-»/c¥/c : arrival time
If X(1) is a monotone increasing
curve, »»c —>a <0 (myocardidium).
If X(t).monotone decreasing curve,
A& —— @ >0 (cardiac pool).
b =af/c : uptake rate constant
-a/b = 1/c -14/= global clearance time
~local clearance time
= gppearance time
>0 (myocardium)
2 {0 (cardiac pool}
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Functional Imagos with “NH; & **'TICI i.v.
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global clearance time
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52 Functional Images with 3NH; &201TICI 1. v.

I, B 7s A A — 2 v &7\, 1024 D time act-
ivity-curve R L oo KIZHHEI 105D decay #HIF
e, BN-7v =7 1EBREROX 1D, = ORE
BAOEDYZ kDD Likie, HYi ti~vt MO YIEL
T, Y=a+b-t ¥/ 2 FETHTULD,
b,—%%%ﬁb,%xsx-govyfem@@%@
w’, ExLie

#H

EOMILBN 7y =70 T — A RODESIE D A
Fi, FRIALI05 D decay IT & b 1443 29405 T
DOEEEE D HRDIOFHEEREZRL T 5,

Ha A —vdt, REM»LREHEE TRI0BEES T
TEBEOTF, THI100%~50% FTI0N Z L Icsss
BEINLTERLI, 47 A —x ail Rl #ERBEERO
HBCERE S T TELAS YE A Th Y BN T
v E= T HALBICEET DY (arrival time) 1T AHY 3
bo LIEEED @ arrival time 1XFBEEBOME L b /X

NI A— K a,

ZERREN TS, bD< v b LHRITOBN-7
v & =70 uptake rate RNHEEBL D AE - Ealb
a/b ik, atFAFEDx—vERTH, ad
BEIVLEEARE D=2 P AV ABEIERIAT
Whe FERIBEELH A A—v—27B R L LT—8BK
fEbh T 5 PTICL 2FE L B E0BEE»LRD
FDGEER TR B, DY T3 L2 ADE T 2
— & Dy TDARX—VIFELUL 52, FAEEED
WITI-HEEY - HEDEAL BN 7v =7 L85,
Fiz, ThLOLHEBENTREF A TTFELED

b X—

AL ELT —AERRTHZ EAHER 5T, Th
X, BEOKRMAERTD D, DEODIVEFCHD
Z&, TDEA A=Y v 2 Ao T TR E
s EBEbih,

[ & &)

BN 7ve=7%BELLEE00GERESY SR
EERHEIRS ey ASTIEL, 2Xh BN 7
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v =7 OREEEL LR L IEkD, T~y
7 (functional image) & TAHEEZHRF LI, 1o,
A OTICI BEoGE AL, "N7ve=7
DBE LB Lo TORBER, LHDOLZRTER L IHE
13, TI BT, BN 7 v =7 W ENTHD
SR BRI o Teht, BN-7 v = 7L AEER
(FFUEE D fh) DfEHREEE & B 2 CLAFERE & IR
Lich, #Y ey aisORBE T3 RITHTERERE
VIPMTZBHREED B D, SBILICRETT 5 0ERD
BLEL D,

6. X#garEa1—yNBRTEECHEETHEEDR

EWRERL, HBR

1. Biask

X oy € — X UEEBPEEE (XCT BEB) 13 1972
FEORHALE, SHECREL2OHD, SHELEBENE
R T\ Do XCT HBIZF o 1 R0 LT
TRELAHERE JITIBEBEE CTHRIATED, £0
HRELIEFERL - T, XCT EHEXERER T
EIHCFAT D ooz, TORER TS EELFHE
TAHZEREHRER S,

Fxd, TEE TR XCT EBOMREHEE 2 ML
B, RO 2BEOWEET-TER, Tibb, 1)
RBicsBmEo XCTEB %X Fo7 »v +—aTRE
L, FOMEOHELEST -7, 2) ¥, M
DEFCEL T, 74 ¥EZAWDE &% Ml <BEL
Do SEEER, D EOEEY S L fife® AL T
XCT ¥EBOMEMORAESFRL, TORBREREERL
Py Efz, TORIELLETLT v b~ 2BREL
oo HTIR, $EEDOWROMEL RS,

2. XCT 3&E D HRESHTH%E

XCT HFEOWHEETMIL, BRLE b TEETD
B bbb, FERNERNIITEAEIIL Tk
M oize XCT EBOHERERMEE 1T 2 W T, 3T
1977481 AATM (American Association of Physists in
Medicine) H3FEFEL TN FLIERL T35 LIk
BVEE ST, Fho, AAPMZIY, DAIEEOREND
7w, 2)FHINE B oW BRI RATRE CTEEL Thw5 3
DRRRBLTBLDRHBHE, HLOETHED L
LTl ot AL, oW On0lES (X,
TRk BEREKX K BEEX o FLIRA
T, HREETMODOME DR # £ & fER LI oh
X, AAPM 2% 1B L LT D00 EEZE EHE
L, BB OV TIRABEEEMACdDTH D,

BAORELLRL, =—¥F— OB - THED

#1x XCT H:EERFEEE

(1) #%& (noise)
(2) =v +F A Ay — (contrast scale)
(3) zZemsfRbE
3-1) A A AW BT SRS
3-2) 274 AE (EIFROMBEKFLE
@) =v 3RS
4-1) BFE=v b T ADIEE
4-2) {E=v 5 R SRERE
(5) R E
6 7—F757F
6-1) BEOHEXTIBIO
6-2) HHcrsdbo
(7) ~HEEESE (BEEOB—)
(8) B (EEOoB—E)
9) = %R (edge effect)
O Wi e CT EoBERE
1) HTREBECRTHBOEMEHOTREV IS
A PDOT L
@ FEE (BEEATD

87 > v P A EDEEFHERTS C L EERELT
W, FZTHEY EFbR WA EEFMOEBILE 1
FRTED THD, FEHOHL, FEEXE2EL
Tl &y, ERBEYRIETRT, Ttbb, 1
2V T AMSREL G OBETPHT L Lo FIT
=y b IR SR (2 P TR MEL % TORED
) BRETHDDT > v b — ADHEE L TK
L PPE #IE# R Lz &, PPE #BERESROH
YAFVYERDT 2 =V =—FAOREYELIE
LA LY, EYRTEERRLIALELIETE
BEYTELDZ EDOTEHHRNME T, CT EOEMR
HEORBICLFHATH B, DETREBIT BT 2EDOHEM
BRHOFTHRE2V FFAFOTAREGCIEEEXZRGLT
Lo DEMMOH—MOMBRFEL VIHEATRIRZ
LI ETH Do

3. HEREFHTA 7 » v b — & OR(E
BaDERLIEEECE, 7Y F—AE20TUE
PDESNROFEYRTIETTRENR7 7 v b —250D
HEHPNIRE b ofce £ 0T, MRERHN & SEBICAT R
5 ANDEEDID, HERECEN L7 >~ P— 2%
ML, ST 5V b — AES B0, EX5mdD
7 7Y ABEREK Y » v F— 2 DOEIICHEE 2 B
AT AL o T 5 JEL, HICEEL tDi,
WSO DHIGFL (BANDEE 0.5m) BEAT 7Y A
EEBELTHFBE= Y + 5 R M RENER#EEERT
bbo T OWELDOIERAIEIREE TR OB
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ERoOBRAGETH DO T, BROREEYHET DS
BRIcBHE M TEM 2 HA L 70

APFEANCE T h, SEEHBEL H XCT EBENRHE
ANt SBIXZ D7 » v b — AL L bFIERITEIL
TR AL D TFTETH B,

(FAZEHRR)

(1) =& BB, ¥« BRBEHREEE  40:43-51(1980)
@) #reh, SE, EIEM - HAEﬁfﬁm; 82:1175-1185
(1979)
1. BFEAETBELST2RBHREEERL
TDF oiE®x
AR, HIESR, HER, BEE—I
(*EEDD)

HEHRREEFTEC BV TREE D Gy), BHEHO),
BHEEE (TH) 2BRBLALBRHAr Y 2 — A% RET
5% TDF (time, dose and fractionation factor) 23H\>
BhTuw2, LHrLBHSHCOWTOERITE TR T
Wity BESMOEELHETT 5 L CRHEEYZE
L7 TDF (VMTDF; volume modified TDF) %21,
TR X 2 BREFHEER D TRE L 2,

BHAR LY EE L 7= NSD (VMNSD; volume modified
NSD) RHEE (V) &L, H5\ix, »H5HERN
OV TR TELES T35, —ic VMNSD 3(2)
RO L5 Ellis © NSD L LTHEbIhb,

VMNSD=NSD V-7 @
VMNSD=100DN-*T-# &)
D3 LORE2 B
NSD=V7100DN-*T#= (mVy) 7100N*-="#dt -8
= (mVg) "100NAdt~# 6)]
HL

d : 1EKEE (Gy) d=D/N)
: BatERE (B) (t=T/N)
Vo : BTG (em®)
m : BEERTSOBAEEOEE
a, B 7 B
A=1—a—8
B)Fpb VMTDF 110X ctEbxh 5,
VMTDF=mV, (100NAdt=#)+
=mV, (TDF10%)4/7 @
ERD
TDF=N (100d)*t 5103 ®)
VMTDF D& (full tolerance) %#100ic7:5% X 512
L7cd D% VMTIDF (beq) &9 % &6 TEDLEND,

100 id 2
VMTDF(qu)ZW § (TDF;-10%) "V, (6)

BL

VMTDF,,, =NSD ﬁ (TDF;- 1097 @

TDF,=N(100d) ¥ t; % 10-3 ®

M: MEE L 70D BENAR OB EROEH
GTHEFD

Ellis (1968) @ a(0.24), 8(0.11) E0* Kirk (1975)
D 7(0.16) AVEE (1), 2, DRTEREIKD L 51

Fh¥b,
VMNSD=5436V0-16 ©)
VMNSD =100DN-0-24T-0.11 (10)
VMTDF,,;=2. 22X 102 (11

VMTDF=4.51x107% 3} (TDFi1094%V, (12)

FIRCEHERE Vem® wxi+2 VMNSD % (1)
©, 3LV Qo VMNSD,, BsiL o TDF %

@, lem® FZOF 10cm3 (2 ‘%ﬁ‘a@ TDF MBS L 7=
D VMTDF gy XN ERE) BRI T,

lem® @ VMNSD 3 5436 ret ’C@Z}i)n TDF -T13558,
L2l VMTIDF eyt 100172 %, 1000cm® & VMNSD
o TDF 1351 Fh 1800ret, 102 &7ch, lem® ©
VMTDF hegy 130. 1 & 75 5 T 5 231000£5 35 & 10217
%o
VMTDF 4oy 231000 72 B Tl AUER B B e 59, B
i, RESHOBEORFNCEbhD, HEDE-
THERITFhD NSD, a, B, 7 X5hEF0ESRH
WOREREZTZ 5,

(BEXE)
(1) Elis: Curr. Topics in Rad. Res. 4, 357 (1968)
(2) Kirk, J. et al: Clin. Radiol. 26, 77-88 (1975)

28 13% Volume modified TDF and NSD values for

volume
\ 1) (2) (3) (4)
(volume) | VMNSD TDF | VMTDF | VMTDF
(cm®) (ret) per lem® |per 10cm?
1 5436 558 100
2 4865 471 50
3 4560 426 33.3
5 4202 375 20
10 3761 317 10 100
50 2907 213 2 20
100 2602 180 1 10
200 2329 151 0.5 5
300 2182 137 0. 333, 3.33
500 2011 121 0.2 2
1000 1800 102 0.1 1
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(BFZE%ER)

(1) Umegaki and Nakamura: Fifth “High LET and
Allied Area in Radiotherapy.” Seminar under the
US-Japan Cooperative Cancer Research Program,
Kyoto (May 22-23, 1979)

2 ¥, SB, ¥EE : 380 ERpERNs, B (19
79.10.11)

§. TIO4FRFerlci3RERORE
g2 E, REXH, WA, SER
2 e A VFAF+ VICL DR OMHORENEER

E2X, MFEESRTEHELIS LT2E, THOBER

%) & THOfEFRE) 2B LEFRE 275, ThiE

HOEEPR ERATBETe 2 L 23 %\ SENTEDIC, E 1O

YV~ A TCREBFT R Y b - CTHREZH E AL, 20

) = RTCRFMITRE S - TEEBME R L,

HESRE L RO & U BEEBEATOBI O BIEREE T O
BUTRDBOD TH D (EE 153, REF LS WHITEER
RETEE DV WCHEL SR, BRESRSLY, R

BEBY THoketd, HEARSIOCFEILELELS

FHEETR A I D AR TR L 28613, BREZENS8L

B EFATHERYIE, ERESRIT6TY L EAWMCELT

Bo TOBMI/IECIEBNREFRL T 5 Ol SR

TR E L CHECLDRFFEAS 2 IIFFE EEL L

LTV EFOR BT, BOKBRELL RIS

SHF S - 1, IBIERR, MEISZEME, BEEEL I, FF

BEXHDCEBHEILLOMEEEL T 500 ThH 5,

£1E HRHOEZX

AFp
+ + - &t
B
+ ( 25 ’ 15 9 49
- 1 ] 6 14 21
26 { 21 23 70
EWIEZER  25/49=.51  40/49=.82
REIEZER  20/21=.95  14/21=.67

EIFE FNBREMHON—Fv 7 — 7 OFE

AF
+ + - 53
Filr
+ 4 2 8 14
- 2 9 78 89
6 11 86 103
BREZER 4/14=.29 6/14=.43
HERIEZ R 87/89=.98  78/89=.87
BRIEZE 4/ 6=.67 6/17=.35

E3E HERHRHOKBE

BFREZE ERTEZR
FERsr v (F) D% | 4/14(28.6) | 87/89(97.8)
FFAF» v () E(x) | 6/14(42.9) 78/89(87. 6)
GOT 4/14(28.6) | 80/89(90.0)
GPT 114( 7.1) | 84/89(94. 4)
AL-P 3/14(21.4) | 78/89(87.6)
GOT and/or Al-P 4/14(28.6) 73/89(82.0)
GOT and Al-P 3/14(21.4) | 86/89(36.6)
v eI y1aese) | 858989
foafry(H)e (i">} 3/14(21.4) | 85/89(95.5)

OV Y AT 5 LA THLACTHEAEER M
o?":o

EEHBEESEERRES, 103flor—F v EBTD
SIBEITR DB ThoToo FE2H)o

RB|IEGTEHETR L THHCBHRECHET S &,
BIRIESF20%, MHIEDERNBY &, RBLITFEETS
Lo DB, MEMRIERCANRCRCEZEHET X
bk, BRIEDRLIY, EHRESRTU THole, OF
b, BETHEAIES Lo TR BLIFLEH L CH-
T, BETE DO FEHC LTI Teve ZITERDOH
ELTwD Ty v 5275 20BMEE) 70%~9%0%, 7t
DITIE030% &\ 5 DITHEET5 L W BLEE T
H o1,

5L THRENRAFOEIL bbby, 2o
) —XDFY VS 7T ATH, REbRTHIERX
D35 ENEREREFCTREIN TS, fEH 58185 T
BEELRCH -1 2mkDdD, HEFTH ST 1.5m
KDL D 2EOEEIRHINTHBL, EBERMD
FEBI 51879 TIL 1 en KD 3 DDOFEEHNKIB L L TEREAX
nT\B,

Z 5 LicHeE, MoORERE L HES CTREREY A
FER I3 THDONCOITBKROEESETH D, IF
BEBOBHE LWL IBEEMDRTEEL LVWEARE, &
EITHeEGE, BFiEE, CT ¥ Tharn, o
) — X TEEEEE CTOF—2%2RTWBEDT, G
OT, GPT, TAHV T 5 A7 7 X—XD 3FEDE(L2E
WA L IR A R OEEER AR TR, TORBRILE
3ERLTT IO RERBCT oo EHEL T,

(BrEEER)

B ZE, KREXH Tava FAF VLI OHES
ORH BB 12 (2) 72-76, 1980
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9. ®Rb Fronkk uptoke (CLB3FMBEZBICHS X
FIEZEEFOZEICONWT
IRFET, |BEEE, REREXR® (RED

(B E)

Tn-vitro ® £ T 8Rb % b U —— & L THRIMER~ND
8RbD & h ZHEFEL, HRIBRERNDK DXL E
TR RIE TR EEEPNERYRAD Z L LT %,

#H

BT, 1) EEROBERS AR, JLARERT
DENEZ DR D IEARERALIE 2 HEHO
TERADBESATHEYZT 2EHNOASTELLEE
MU - Frifi 2 3P B U T,

> B

~-2) vinm#glL, 4°C 2500pm 254 MR OOBEL,
FRmERE, MiER s 2 — AEAET T 37°C 1205 in-
cubation, BOROAHEL, ROERFICE D & F %R

DHEEZREL, HOH L O L TR RMERE X

9% uptake k¥ %, FEEC L T, Ouabain % 0% C,
Quabain TRZ D active uptake L FEENSZHED Passive
uptake DEZRD Iz,

% 16 Controls
s u Ouabain gensitive Ouabain insensitive
a = -0.64 = ~0.67
E 12 °
g
El s o
e 10 o8

oo
2 2 ®
3 8 ° ° e
.
0 @ L o? @
6 B
° ° °
@
°
4 es® o
® a
° «%
LY °2 .
2 ° o
e
w 20 30 50 60 70 80 90 0 20 30 50 80 70 g0
" Awe Age
st
1

Quabain sensitive Ouabain insensitive

14 rz0.13 r20.04

8Rb % uptake /RBCs
-
5

10 °
°
° »
4 o °
°
8 S . L e
B° 4 % %o o
™
6 °
o o0, ° S
° "M. e © ®
4 ° e °

W 20 W L0 K0 60 70 80 90 10 2 30 0 o0 60 70 80 90

Age

£25

Age

§
516
f&‘ 14
"e| N
N
10 é§
8 \
NS
A &
4 | §§\§
n B
N ;
1M 12 M 7 M
7t total uptake Age

rrt Passive (Ouabain insensitive)
75 (Ouabain sensitive)
%3

H
EEZTFHETE, S EDORDHEMENED ORI, B
1M, —FHFERAFETIE, F2RCALIDE X5
< I & DFEERIZTIRA T & Bibodn o Ty SR % uptake
1%, B0 TFOEFRLZFIEL, TEMNRA, FL T0
D EDEEZTFOIRCEL 75 T B, LiRMERESE
Bk ey REET BRI, EELTRO508T
DMNIIFEAEAERZ LR SR, FENRAOHIE, K
HMADANERL TWBHZ ERERELTHFERD,
% 3 XI1T Wistar Rat @73’13{513@?%@1: Y51 test Liod
DCHHHBERT # B Rat 2% % uptake 235 < nid &
LBV % uptake Z2IRL Tuvb,
(Froess)
FI9E HAREZSES, WEBT, BEES,
AV
10, sHehEh R sEICEY 2 &EM¥n R
ETE, wWERE—, HIEk PMMET, BR
FAT*, EEPB—F, FRIENY B TORF,
HEEs PR
(B &9
AR EFERES RN L, »oBEEEE - B
BETRACT 2B BEREYBR T L2 AR E
LT3, HTEH OO THh~N B,
1) vA 7=t ry 70MeV BEFHOBER KSR
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£ 13% RBE at given dose level
TGD time Skin Reaction TGF

Proton | X-ray | RBE | X-ray ! RBE

10.0Gy| 7.5Gy| 0.75 - - —
20.0Gy| 15.0Gy| 0.75 | 16.0Gy| 0.80 0.94
30.0Gy| 20.0Gy| 0.67 |24.5Gy| 0.82 0.82
40.0Gy | 31.5Gy| 0.79 | 30.5Gy| 0.76 1.04
50.0Gy | 43.0Gy| 0.86 | 36.5Gy| 0.73 1.18

Mean 0.76 0.78 1.00
S.D. (n) 0. 07(5) 0.04(4) 0.15(4)
+BHE
CE )

EERFIF OEERERR LTS 2 X B E Lick, spre-
ad peak AL Z L LT, ERBTHORITHS
L L ADFEEBES TR HELS T E R D CHRENED
BERBRE LI, BiCil, BFRITPHETREALLY RBE
RLOCFWEREIRTED, BESDREITCHER
BRESHORRLET X ) OL 5 TE %, Hypoxic cell
sensitizer# 35 & LIC X b, FICEHENCEERED
Biw ER X5 BELZERNCRENL 2 LR,
B 8
C3Hf i~ v AW ETICE 6 HROK F LEELYE
T4 5 B BB TR R ST - o KSRGS
FRC5%, BT L % B2 ARNCHEL T
Tro BEEERAr (EX RS Lucite fitx B i) BT
v, BTFBASEATIE Peak (Lucitel0-25mm) #BALIC
H$80% DRI EMNETD B, YEBESTE—RK LI
ST H T, ¥ 1o Lncite 30mm DEALTILES DB
WRIERTD B, Kb 2.5mEL BT HES
TERENED L DL edrole ZIUTRES 32-33
DL TEBCED D 2 5 BT RO £FR
CEHLISD LB IR, —7, BERERITE
5, BEFhFhiconwtRkdbh, 200kvp XL
NI, WRIXE1EDE 5 b Thoto, Hypoxic
cell sensitizer G4 % Misonidazole 1mg/gbw FLiT X
D, FESEIE - [BESHEEEL & SR LN, L0
BEIBEOFIRREDN -T2 B3P, misonidazole I
X OBETFROEFNRILT 10X b KkEL Lot
Roigscr g
BIg, KB, W, WA, & 5530E HRESER
SREESBAIE (1980.5)

(2 BEhRETRESBEOTHERMBERER

# B

\\\\\

2HIEI5 L3845, in vivo [BEEROin vitro 5
FHEEMBACEL T, H413fT- C& LA, PLDR 23FE
BB L EANENCEL UL TR T RETH
5o BHETIREAR TR &G L CREHML A, &R
ETRBHE O EERORBNEL LT, T, B
7= Flow micro fluorometry ¥EiC X v, A D DNA
SRIBES TR RINCHAEN T 5,

B %

C3Hf ffi<= > A%\~ spleen colony assay #1775 -
tro FHPETFERIT 30MeV, 50rad/min, FCD 200cm, X
% 200kV, 200rad/min, FCD 60cnTH » Foo BEEEIC
assay L 7=, ABRHRD 275 4 — 2 — I DEFETHE
Dg=91. 2rad, n=1.16, X# D¢=93.7rad n=1.59TH
b, WREIH 6 BB assay L 76, HEHEFR Do
=80.0, n=0.93, X% :Dy=98.6rad, n=0.86 7%
7zo DoT RBE %3HE 45 &, WMHEHTLO03, 6R&H
BT 232 K& Tn s Thniee FEHNRC ik,
% 6 B B TIRAERRHBILERO TR L D TEED
LTk, BEARET—RACEHEINSPLDR &i3H
LD &S ETH D, B EEROE e I e
L FD A KIEBARE S 300rads ICEEL C, B
% 2 ~ 4 BEFSIRERR C, 24M5 R ¥ TR B TI oL OFE
B, AFRFITBHE) 6 M THA L, () 6~I10RH]
TH—ELFHT55, ([i10~24R/ CRBEBTES L.
IO LS CEREATOSE, BRERRIIEHLZE
xR L, BiabREEERE T ClEEBE OOV E23H
%o

(BT sR)

ZRE, /b, [P - 55390 A ARZEBGESRS
& (1980.5)

(3) Hypoxyic cell Sensitizer O iEIHRIERIER

& Bl

DBA2 = v A1z Lo178Y Miffna Bl CHEXEE L L,
Hypoxic cells ensitizer Misonidazole @ Jiit#uEREzIRIC
DT in vitro assay BEICTHRETL oo

m &l

BoRIAERERBEDEEL 72 (Dokh®d) Dose mo-
difying Factor (DMF) % 0.1mg, 0.2mg 0.5mg/§ body
weight ##58, ThZh#y 1.3, 1.5, 1.8 Linh,
BEE LB LA foo X EMER IR TOREK
BRABHEROLO X VR T, Eie, XREE
HIzBh D Potentially Lethal Damage ¢ repair (PL
DR) % misonidazole 23Hl4 % Z & 230 o7 ElD,
0.5mg/g. bw #r5icix PLDR seaciliflXh, 0.1
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mg/g.b.w TULIREE] (FEREHEIEEED 50%) 235205
o
(BrgesesR)
Il RS« EE38El H A

£fRs, BT 1979.9
55398 H ABES BT SR -

EpEE e

1980.5 4
@) =vApnE - EREOMRERE
B &

FEHR RO BIGEAr Th B D EBIL €, ARk
DHEREELRLFREO—BREL (B K OR
IS, B ofifaEEcEE L,
B &8
C3Hf Hfi=v A (20584) ©REROE XK
fafE (2~ 3D &, Toabab - BITL i
FaBw ks, £EE, E¥~v AOEERNED
ARG RIRERT &, KB, CHME~ OB & &
SH-TAR (30uCi/= v A EHREE) <A AS5XY) v 7
HBTH— 1+ 50F 7574 —DTFRERDI, T F
T EEERT & B E R R 5, bbb, &8
EAERYEL, WERLOLRMALREDLNSH, —
FEEST X b BHEECH D IWEMBOMIURER
tr, TGy (16.0; 12.8), TS (9.4; 10.2), TGe+1/2M
(2.6:3.0), TC (28.0; 26.0) Be[ (T F|EI)
Th otz HETIE TGr 14.3 Ts 11.5, TCo+SMs.
2, Te 3L ORI TH - 7o
(Brgesss]
[Py, 5, WEIESE, KR, #W  ST20E BASR
B aRe, HR1979, 108

(5) 7 F9 7=y (ADRM) OfiEAIIaRERE
T T o

& 8

FEESEREFRDBERIC L b, HORBREN—TT
DNTHEL TE TS, BRI BETRREE & 0F8
ENBHENEL, TOREREERE L Te M FREMIE
AT, in vitro RTINIz

B &

KXo — 2By, ADRM kb FoEn
R U vt Do fHinEINich oo Eic, REHEA
PIELEEND D, AN X5 SLDR R L 1208,
PLDR @I hich -7,

(Broessk)

M« AAREFBARESEE 40, 238, 1980.

1. EEBICHET 2 RRHER

LEE—, /NBET, WIHESR, BEFTY
REPSBE—* (*BF3R4:)

(B2 &)

BEOBERBEREOEI, BIEEYHETSLR
BECHEELMELLC BBOFY - BERD D, A
ANTESRORRZY AV, BB CBEET2HER
%, EBAROMRCEEMOTMELSHIFTHI &%
BryE+3,

1) EEEET

& &8

C3Hf ft=v 22, FFH~Y RCHRFEEL FBRER
E (NFSA) #13ifia i, BEAIIRIEBRE X E5 1T
£ 0.1% bV 7>y L ABED DNase %~V 7 A AR
BRRLI-b DR, 205H 37°C CEEHAMA iR
Uicth, ArAHSEREMNES C viability % &40 B BEHE
E'T o7z BREHCIL ¥Cs r-§2 R U 200kVp X% H
Wi end point & L Tikfli= v = — k% o, Al
B, —TEHOEEHIE & LB —fEERK 0. 5nl% =
vARHIRE VEAL, LIHBR~Y A% FEL, iz
BYHMLTT7 vIRICTHERE - fefal 1o MRELDOE
GRS EHIL, WREEE R L, —H6~8ED
<~ ARHFEAL %,

m 5

FAT 2 - ARRECF T v AEEA 300, 600, 900,

NS
o
#*

125

n
[@)

&
o

o

(@]
Ut

Relative Nurnber of Lung Colonies

o
o

28 -2l -4 -11-9-7-5-3 0 +4
Days Between Abdominal Irradiation
and LV. Challenge

- Time course of the abdominal-
irradiation effect, Mice were irradiated to
the abdomen alone {open circles: Exp. 2)
or abdomen plus head (closed circles: Exp.
1), with 1200 rad y-rays, and challenged i.v.
with 2 x 105 tumour cells at varying times
thereafter. In the case of Day 0 irradiation,
mice were irradiated 4 h before challenge.
The relative number of lung colonies is the
number of colonies in experimental groups
divided by that in the parallel unirradiated
control. Significant differences between
irradieted and unirradiated mice (P <0-01)
are indicated as *.

F1H
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1200, 1500r ads @ 7 fRBHE 1T\ 7 B EE M 2
X100 AHEL fok T A, 300 BU¥ 600rads BEDHF= =
= — BRSO DO L 22X e ot LD
{, 900rad, 1200rad ZfRFEHIKEL LD E, 7R =—
FIEBCHEAL Tt BHRBRAZO BT
—BCEFHEMEES B, Bx ORR TR
HXMibTThbB, Faizz DHLE% AIRIM (Abdo-
mminal Irradiation Induced Inhibiton of Lung Metastases)
LBS, FORSEEEBRL %30, BHOBRIE
DL BVGOHREOS L DR, MhbRRE
% 7 H 1200tads L EEL, FRSEES D EEAREE
FCOHBELEL Thiz, FOME, F1IRKRLIX
5%, BEHEADIIEBCHETS L= e =—FiX
P L Tiess, 14 DR 3 BT IO L AD
T, FeBEEfcBH LA TE 2 o Car=—
BITEKTHZ Lo, 2D X5 AIRIM 13—
BUECEIHEEZETDZ AT T, KEERL LD
AIRIM REEBIND0ENA, £% 1.58, 3B,
1238, 24 BZ L T 40~50 B4 D~ 7 AJFEH% 1020rads
XHCIREL 6F 81T 1X10° BRIk 2. 2X10° » NFSA
MELZBEL, BV~ Y ATIEz e =24 k5
Lo TWBHDOT, 3HESLIOL I, 2w
ARECE B Toe £ OFER, 12B4 B~ 7 A TR
HREHC I 1/I0CF T2 m = - L2, B
<~ U A TRBHOM R 13b 7otz Hdbb, AIRIM
B V=7 ATRERL o o, R 1E K 250 5
B, AR IRS L AIRIM BB 5 01T/~
R BEBThEENRS o7, MNE KBERHELTE
AIRIM 137edh o tce BESWEE SIfREcESE L

an E =

g7 R

AIFFEET, FEHRC X5 AOEECT A BH R
DR TOREPIEET - T D,

FOWEOETELTION, Lokt TE
T3 B EHSTHHEREZOBYHAENR Th Do REE
3, vF=HEFCoWCUL, HETFREARES 4, &
EWREEREEE 6 BOF14R1ICOWT, BENISEY
1T-70

A4 22T ABKREERZITOGTIL, KEEEDOWEI -

Tar=—%DL bR, BEE-2H»LEEMR
EWAT B 0% T, NFSA Mk 2 BRIEHEL,
BLudR 0. Sucl/ml% BEFWC 0 % 24 HITE B M AE % P
Lizo L CHifa% harvest L%o 2X10° 8% 7 HET
CIEHBAH L TR\ o~ v ACEEL, SERENClid i
b HiL, radioactivity % y—counter “CEHUML 7o TDHE
B, BEHS S TIIRBRE AL, SHHETIT
D radioactivity IXIBHEE CHTICES - 720
FZEsER)
ZHE: e E ICCR I 1979%E5 A
LR : 85200 B AWB SRS R 1979410
A .
L - SE3CE B AEE SRS WK 1979F 9 7
Ando, Hunter, Peters; Br. J. Cancer 41, 250.19
80
2 EBHRT
B o NFSA R Lic~ v 2Tl iz r =
~BAHR D LT 1, L UBERHHEBEA D
L oIMIALNE D, FFMERNEHELERA L= -
=—HEFRT IO ol BRI ~ v A ERE
fleguzERE 2 AU, 4BE TR oR20
BT - Tvteo SR I 3R 18 T35 & neutroplil &
monocyte DOIEINAE T, lymphocyte, platelet 11Z8(k7
Dy too NFSA MEDEE LE L ER < v A EEAR
EL b s ARBRORBEIOTNRRD bk, EE
Mfamr s CSF BEHIh LB LD LEbR %,
& =)
Ando, Hunter, Peters Cancer Immunol Immunother.

6, 151, 1979 (BRI

K B x &

RIBEDCTARBE R T o7 b e b5 A R
FBWOWTUL, 17 REDWTAREDE, HER Tz
W, FOBRIBICIr A EBRRDLS, o
8 By, MEEEENCISWT L = 3RS EDR
el b b, bhbhoBRERELLIZ e 5
A IR TREE I e D o T

P EoBEH#EEL, BEROB IO T, APIEMTE
— TR T - Y, B, AIIERESPR
CONTCLE, BEARTIRTSE ORRADE, te SR
M EEERE D PTh AR ARSI DL TIE, SR
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HEOBREK X » T 510

PR F D& HRY T — PR, Bk o, 25—
TR \WTW, FRCAEsEie b ZbieownT, Fl7
BE a2 fTotz, Tiohh, RHMmEH, TV v B
Y v SBRESRAY RS D L3k, phytohemagglutinin (P
HA) &35 TV v o oL F L 15
C DR, HREDOERBIITHE S BRI T D DI,
TF3 AD IR AE 5 e L fFe TR L1 ©
DX 5B, BRCEREREOS e P T AN
B EHOREEY BT A, BEHET, bhbhoiE
LfEflos, BEOHKSE, te b A MNEEORDDL
NSk o EEGNE, F, RRECR T, YT
IA—=F LU TOBRERHELIT, EEThoTo b
CE—PFEEIc s\ TS, SESERHE O, InEncHE
5 HEEREEOWCTLREYER T3,
EIPIEE ST, WIBEETOWT, MKREEAYTS
LA B AR B\ TRER T 0k, ERE DEERE
LCE S MA0ERENT v 21X Y, BHEK
ORI OBAREEEA IR L 02 H %o
FORER, BBREHIMEL~T, BEOMBEHRE T
HERTDE L TL, FHFRiiliEoRTARD LN
BEMADNS D BB Rl T, ERMKS
DEMIEEL T, 102y AHENERED X 5 TEF
BB TR, B EABCET T 2EADSH S
R L LR T

FoPEE B\ TUL, XHIE, HIEMELEFRD
B ME—DHHIERLE L 2 bh B BB O,
RN RE BT 7o FREWE AT, BT ES
HoOBSBHON, TaRcBlfEE &7ed GVH Kito
INHIALE DOBRFE R 1T - 70

W, f#opMERIL, Ty FIRIRMIEA A S B
BEic k5T, U v ~ERORROBF &, ek & D BER
LT B8, AREER, HEREEE U v BR2JERL
T BT, MR L, BERINA R - 2HE
ZHSLMT LT, T DOEET, Vv FoiEEES
MIET AL L USHTESRELE L » T b,
P EOSEEBIEOM, £ 1MEERERY, 52558
g5, B, BT, M, KB, FEFIRE, B, &
Sy RINCEmL, BETRA R Bk A O S EER
o, MIEEESE L mE e R X » OBg
RS TINTAT 5 oo

Ll EDBCR, PEFI54% 5 A Bafk & huic BB HOaTE
Fere, PR ENEERE L L CATET —<
BIEFEL, FoP41E, 420 BARMEFEESBSE, 5220
ARG SRS RS, §21B A AEERFHEEEN

HHABENRESBS (R v a) FEBTh
i R
P EoBrgeiEE oMb, TMI Higbsk, EHRETo7
T E R O BEREEIC O WL TOREF RO
T3, BEFIGA4E 8 AR D B AR BYEZSWEST R
W, HETSBIFECRT AREEROY v HAC TV AS
mL, Fio, PIEL, FEMSAEI0HERES—27 ) Yot
T D THEHGEG Db DBESAIFER) OFEREY v
HEOY ARBMRETRLZT -7
AT\, FBRISHES A X D 2 PFAREICIR
HEFERASZE—AREE X 0 JIFTESES, BHERE
LCHHERE LD, 9RH, E—PREREEMERN
EEEALEE STRECHEBER L L), ZORELL T
FEAISEAE 3 B IR —23, RIS B3 I L e
FEHEEE IR L DETER & L TSR S i,
INLOBE LD, KL, BEIRBOF, BA4B
Liny, R L v OPHEERM 2 B2, ERLDD
BB EEOEERE L DX SRERL2DH B.
CPIBITER)
1. |BERELYOHBRECETBRMTIR
SEEFE, tllth, FREE, FURTIESE, )RR
F, ARET, BHFEET, BREIZT, BFE
MR, BARETY, InEEZE™,
HBEREY, FERBT
CREEFTPIRE, MRS, TYYREEE)
AFZT, SRR X D ORAHRERE DBYFRER
T -, Wi, HEER, SRS IOEPICER
TRIER S OHGE S BHRYDROBREFE LTS
TER LT, SHBOMEIREEREOBMATEED
T DB ERTERTAZ L BNEL TS,
&L U, HEHEREL, KL CEZRchd s
ha,
gy, CR=fKE (BESERARHER) TH Y
195448 3 A, BIBFEEBROBIIC X 245 3¢ B (170~
600rad) R OMEPIBEER (FRIEC 20~120rad) % 5 37
234 TH Do 3 AT (1954%E 9 F23H, 1975F4 B
11H, 1979%E12A 2 H), fIAFRBE14THY, TE,
FETREIZTI9B TH Do WIRE LD, REREZAT
BlL Xy, BETEDC, BYHRE ErRbbh
TELN, FEELLBCERED E, ABRER 8 AL
DR, BEFIS5E T A 27 B X b 2 A 21 H ¥ TOHH
i, 5 AHOABRREY B Lo
ABSARA AR e b DICDWTiE, BRETRAAHEEARE
kT, BERISSE3 A 6 H, 6 BOREEZE A IER
AT 5T
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ABEBER T -7 8 BOH, 4413, FEERERIC
CEDODWT, HBEEEXRRDDNI, 44524
3, MErSv AT 35 —EEDLEENRDL NI,
o 2 £ THE, LLAETHARD bR, EELARL
HLI2BEDOWTS, LaL, BRERYHES X5k
FEATIED LR T, MR REY Sk
ST 6 ZOH, 1 ARMER L D IFBERALR DT
WED, AEEHRETE, MEFSVAT IF—EE
i, FEEECHUETHERYRL, Z0fldh, BERE
REHS XTI wlo, MW BRECKT
3, SEERTOLFAREERTDh -1,

LERY, BT, FHEEEETRL O B BREMCOWTL,
Mfe-7=1+ 7 w54 v OREXBINL THETL 2,
—ZEBRCTERE THotoo —BOREHELRE (35.0
ng/nl) THH, TOERSITIE, SHBOFZBE LI
FUTMIE T & Tnv PR, —F, FREEERECEs
WTEREDOREZRD—FICOWTIE, FRIBBEER
HEET -, Db bhie T E T, BHERR
Db o, FOM, 2 HIKmBERBSHEIEDL
hieds, BIRERIZRED bRtk o i,

FOMOFRELT, B, EHC BT L2 RELH
SEOEMERTEAND DR, B 6FElis 6FREE
FHMETEROEEOBEMIRD bR DA, BLED
HlRED bR 5T,

Pk, BEMK, S5 BEYENL T LER
BHBo

AE544E128 2 AICFPT L IsEpli, 54 EF ¢, I
AFFE X b, FFERER S, BRFESOERAFEIL Ts
b, BEEBVAAERECARY L DL T, i
Fi54FE108 6 HX v, [, B, BHEOFEIRTHEA
Bel, WEMES VYA, BRIMEE LT, HEH, 11830
HXommuxEEL, BEEBL, 128 2 AT L,

BEbEe-7= e IR BN 3 oo T,
10000ng/al Th - 1ok, FHE & FFEZRE, BRFECL
TEBEHIRENENC X 5 A58 L RIRSE S e, HRER
HOFEEL T HHROBEE RD LR, T, &
el & —B T A RSED bk,

FE, PRI ) OBFREBRETH D, 197159
B, 7@/ (10~130rad) #5076 B 5L
LT3, REER, W14 (FEEHE 40ad) ©
DT, ABRBETIT -7, (FEME54E28268L0 3
HEALRE)

AP, BREOREBECEEOWRY 5k, &E
DEMBEEZ L REMNTH S, BROAGIL, BE
BRERL W52, FFERIVFHL, REOE

%, B, BERLD, BEEOPHERTD LI, B
52 6 H, HAMBIBCE\ T, BHAFEEBEEN
T\, KT, PBAIS3E3 A 6 BLEEFRET - iciE
B, FEEH, BLIHEIR W5, KEEGOE
LAY, £<DBLRR, T, &FBERECIX
S BREXRDILD 51,

F=z, BEZO N e b 3R MEREETOWTORE
BERETH B, FEEE T TROE DS, AEER, b+
® 5 A MEEERAELREITREOWT, ABREY
Toteo BEDHEIL, L a—<v i ax—Ck 552Th
HRATENRT, £FEREE, SCTgE &n, &
EHEORBRERERY, REERELHETL

17D, 841x, BEDORER, tr SR +0WE

B CE R ole, PR FFAMNEELIDT- MDD

22Th (kP ERTELL, 0.9~6.5gr THY, HERIHE

L, FFC 7~37rad/fE, BT 25~95rad/SEThH - Too

Pr b TAMEABOEREIEICANRS &, FOEIX
BEI: 270~1220rad X7, 9 Gl 3L, 1000rad
PlEERs,

IFEsRE A O B TIL, BSP454MEIL, 5 ¥ 5H15%
OEHANCHD, METAIY 7 5+ A7 » &2 —EfHI,
OBk 3FNBEERRL T2 MiFa-7= 7 w5 A vil,
9B 2 B, TEE ERZEBL COnicdl, FHEERRTE
Fiemolc, MEFENEEREL C, FEEEARY
ATLORIFRIFCHY, BIMERIE 4000/mm? L)
TOLDOR2HETH -7 BEHBTY 2 FIT{EHREN
bz, MIEHEY, FEZNTEERELL UL, B
FFERBRRBRAREEDORTERT ORI HY,
PHA X5 0 v HRRIEEETETRTLION2HKE
Dbt FEAREROWTUL, 9k 3 M, HEE
BENRED LRI, B16IkIE, BE 7w —vERER
EHBRII,

PRI DT-T5B bk a b5 A FEREEIZDWT
DOFEPEIT, #Th HEEAH BEOHE LEERERE O
BHE% A CW5 2 &, AESORNBIEER & HERE 2
ToCwbzk, B, A—ERY, SEMTEIREE
BT o COBHICEHR DD EEZ BRLS,

(Frgezes)

(1) “PiRFRE : BRIRMm, 20: 867~878 (1979)

(2) Kumatori, T., Ishihara, T., Hirashima, K. and
Sugiyama, H.: International REAC/TS Conferen-
ce, The Medical Basis for Radiation Accident Pre-
paredness, Oak Ridge, Tennessee, U.S.A. (1979,
10).

(3) Hirashima, K., Sugiyama, H., Ishihara, T., Ku-
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risu,- A. Hasbizume, T. and Kumatori, T.: Inte-
rnational REAC/TS Conference, The Medical Basis
for Radiation Accident Preparedness, Oak Ridge,
Tennessee, U.S.A. (1979.10).

@) gk, FIRHE, FRERE, BRE : H42mEE
AW, TH (1980.4)

(5) Sugiyama, H., Hirashima, K., Ishikara, T., Kato,
Y., Kurisu, A. and Kumatori T.: VIth Internat-
ional Congress of Radiaton Research, Tokyo, (19
75).

6) SFBFRE, #£1EETFHRLPEEMTES, 7K
B, fgli (1979.8)

1. HEEEECREREFE
Billts, WEK—, HBERET, TFIEIRE
1) AfElEH RO BB EESIC s 5 &
be b SR MEEEFARCAERDO v b A IS

DIEW NI BREE RS L L CTRom< Miakks

FEIHEAE & MZE L Tz oFicoll-Sodium Metrizcate HhE Ok

wHvT, Heparin JIZRMSM X D V v <FREEHEK 2 FH

L, €O—&%H\T, FRiMmBk Rosette R T E-

RFC (T-Cell) & EAC-RFC (B-Cell) % EH L 720

M, Phytohemagglutinin (PHA) % ¥inL -8 &0k

Vv SEROFGE R HERC X D EIEL oo
FDiER, Vv 2Bk Subpopulation WE L WEELE

DIFEPII AR R B Rl o 72 PHA UG #20320

WARDEER BRI TETEZRLEEL, te o

A PEECURI06IH 3 41, FERKEEE Clx11fi 4 fic

Bole LrL, Zhb PHA RIGHETEFD 5 b,

BERETZRLACEZ N = + 5 A MEGIEEHRD 1BIT

HoT, PTheHAME L WO TRRBEATH -1,

(2) BHMaReadkoBicds 2t

R EEDOEENCE T A RELERIETELD
R MAEYHNELC, BRIk HEL,

e

ZEEEBET L 70

30 ERAREEDY 3 B, 40 FRANES 4 BIR T 70 BRAEESL 7
B, EFH4BNTONT, FEEFI D 1, 000 B 05 R
Az HR L, BiEEMaoR T, £ER~R%K 40
ZRTHIREARD £, R\T 8n, R\ T16n DJFEK
Bligotce 820, 64n LR CEEEMBATAEBLE
Tehsotce EfSEMIEO HEBIRE, E1RTmL, 30
BACTIEL 1.39%, 408 TIL 0.6%, 70EEfCTIT 0.3%
TH oo

(FAEER)
(1) Hajime Sugiyama et al. : Late Effects of Thorotrast

x1 FHHRREEHERE

£4B 0 | B @ o | PEEABERRE
34-38 3 1.3
42-44 4 0.6
71-78 7 1 0.3

Administration in Man, 6th International Congress
of Radiation Research, Tokyo (May, 1979).
@ B : 521\ BAREBFERESHES, KR (1979
10).
I EMBEOHSHEEELLTTORECHET3HE
BF0rEICETIHE

TR, i, FIRTIEZE, JIERTF, X8
EF, hHEB— FTREEHE®, FEHp*
(FRBEER)

ANEOHEDOH, WETRBIROEE, 2k & RN
FHNEL, FREEIVOMELEET S0, L
OFHREEETHOINEMR, REROEABTHS,

A D50 % EFERREY 350rad BE L E 2 HRADH D,
ZO%E, MIREBRMEOBREHRIC X ABTEHFEN, Hin
B, BmMEOERIC X 58 “HEmE” ChHT L
b, @EHARHREOE, bhbhdt, ME, BEERH
BELidhEle b ok, mEgiloBEE s &
DXL CERMCIHEL B2 & & 5 2 EoME
BE, TOZMOBR, BllloBRFERED, EHOHERF
R EZ DRDHEL, O X5 LT, MEHME
TR 50— “BHBHE OREATETHDH
3G EORBER e,

Fio, v ORSHEEEOHEEREECOWTL, &
AR OMENGEADOMEATH L, TOFHKLD
T MIREBATEE B O SIRE L N L Td  LEER
B5,

DEDSZgBHERSE 2N UTOMELHEITL2o
5o

1) BfE, BRMTOMKEMEOKESS RS
DEBAIRE

BEE T COERICER LR, HEREERLL,
B ABMmERY feeder layer & LT, BEEMIERT Ly-
mphoprep FAVCHEEL BB MR X &, 14 B
B, AU EnMEz e = —REEETH L0
b, FhEkRElE CFUc) oZEEZTo7%.

BE L, BEERER, C:=5KE (Vo vam
BEE ROPe b RAMVEABETCH D,

TORRIL, FIRCRTIE, BRBUESDY



HEMATOPOIETIC STEM-CELLS (CFUc)

IN THE MARROW OF [RRADIATED PATIENTS

CFUc per 2x10% Bone Marrow Cells

20 40

60 80 100

NORMAL °
BIKINI* |-

u v
IRIDIUM P & Sa I

T T T

* 24 years aiter Accident

BI1E WHRRIREE

F=PRE, £ELLT, FHEALD MEBEELRTE
5% FCEL L, EEZFTHEOINL, REEHHT
LOREND, ERBEDE -T2 L HEIhDENT
HBo

A4V 2T AHFHRBEICOWTIE, HREERE0IOED
B EHEE S e SH FER (451 200rad) X, IR
BEEELITE, BLWEEEZRL I, TNEEWEHRORE
Mode YS EFNY, RO - BERE YS 1) 0
fEE, 4FEBLBEETHDR, WEER YS (i,
TEEEEZRL, HREEOL I o7 KJ. MM,
EEEELRLI. BEE+FD CFUc 0&Ed, Bk
CFUc B EBL—HLEELYTL, RMOLKEYE> 5
Lo Th, 2H0BRMEECE X%, »5EEHA
TEAHAREMERRL T20

b OBRFEMEE L L COBEEAREOREEF T
DT, BRI L L CEATR O < v A0 BRI A IR
DIEFERERF OEBRIINE E L THET5 E, 15
WiRT L5 RERELBRD,
BHEREOBETER L 31, = v AOFHEERD
FROFEET, WRE 92 A~30EB0M R 548, F0
B, mEEARE (CFUC) DEENSE & TR\WE
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IN THE RESIDUE
=1 Comparison of the ratio, Mn/1Cs, ®Co/187Cs and 5Mn/%¥Co, between

the washings and the residues.
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21 Relative %Sr/Ca ratio observed between long
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#: 13 Comparisons of Total Amounts of Radionuclides with Estimated Fallout Depositions in the Seas Around Japan

e . Northern Northwest Izu-Ogasawara
Region Phﬂs%a;)me S(hloklgk“lNE,?es ;n Pacific Basin Trench Japan Sea
Mass) (Area “B”)  (Geosec 224)
Numbers of Stations 3 3 1 1 7
Station Latitude 13°N-26°N ~ 31°N-32°N 30°N 34°N 38°N-44°N
M%a{)lsell?:gghsngltions 5, 340m 4,105y 5, 840u 4, 000y 3, 523y
Depth of Boundary 1, 000m 1, 000m 1, 700um 1, 470m 1, 930
Upper Layer 37 29 63 84 77
Sr-90 Deep Layer 12 12 1 13 5
(Ci/km?® | o) 49 4 74 97 82
column) Estimated Fallout
Deposition in 55 79 79 79 109
1945-1978 (mCi/km?)
Depth of Boundary 970m 840y 1, 960m 1,470m 2, 070m
Upper Layer 51 43 101 128 100
Cs-137 Deep Layer 11 21 11 15 9
(Ci/km? | 1o 62 64 112 143 109
column) Estimated Fallout
Deposition in 83 119 119 119 162
© 1945-1978 (mCi/km?)
S.W. /F. O] S+90 0.95 0.55 1.00 1.31 0.80
Cs-137 0.79 0.57 1.00 1.27 0.71

*Maximum depth of sample collection.
**Mean depth of stations in the Japan Basin.
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& 8

BIEE & TOPTRCBNTCo?, I 0Ce 1 v &
WBRPCFET HEEEEE 1+ L OSEER A RD
ALY o THGHE2 AV P BIT LY ¥ ADHEKP
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B &)

Co (I) 73 /BoREEEHORECITIELR
Bic, B4 v agiaEr v, 0. 67M-NaClO, Kz

E1E Co 7 I MEEEOREE ER (1=0.67, pH=9)

& ® logh  logB:  logBs
Co(I)-LT=2AT75=v 440 820 117
Co(I)-LeArFvv 7.41 — —
Co(I)-L-y v 4.26 853 —
Co(I)-Lom Y v 4.08 — —
Co(I)-LFrvv 7.18 — —

Lo Pkt s 9Co(1) H0HEE (%)
BEDET T BEDET T

- th /%ﬁE%> /%ﬁﬁ%_
1M el 1079MELR
B B
B Co?* A #v 50. 3% 61.7%
Co () -fmfshs 30.2 35.8
Co(I)-L7 . =A75=v 1.26X107% 1.54X107°
Co(I)-Lr rFov 13.0 1.59
Co(I)-LAY v 0.05X107  1.11x1073
Co(I)-L7m Vv 6.03X1072  7.40X107*
Co(I)-LFmvv 7.5 0.93
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73 BB EOTEESHSERE L. ZORERTIC
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(Frzesess)
SEEF, 7D ¢ J. Oceanogr. Soc. Japan. 36. 35 (1980)
B, N, 5523EIU LR RS, KBR (1979. 10)
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1. FRERERTFIERAIEROEAETERDY & &
RETEEREICET 2 HERE FeZ T B AU S i BEIT,  critical group 2785
=3 A e e i LEZBNBAGREOWTOREEL LT, BRISHEE
(ERZET, FET, KHE—E) W, 22E s v RIERERIEET S - Ly BT EEL
(B &) TR FLY B DY EE N B e © 7 — 2R L
EREEBU TEET 5 RSB ORNER R, % MR o
DILFE DL W IR T 2 BETLHRBERD FrolHea v EEEREOCEREBOREZ VRES
FOMSEBEC I VERSRD Z L1k, BLALRATY FHUEL, BAMSUBOALRCOWT, KE= VHEE
Bo ABFIEE, FOBIRRRT IIEERE DA R R D BEOKFEHEL 7o
Bt b iR L ORETRIRE, £ O(LEIpeE M Y
L, &0 EReEE RS REOHTEICE TS - L B Table. 1 CHLSH R DEBIBEEEREYFdo W
45, LAETRCHEELBETH B, 3~ 5RO WEEER

Table 1. Average daily intake of algae by infants in Tokai-mura (wet g/d/p, ediblepart only)

Fresh algae Processed algae
Age group of infants Asakusanori Wakame Konbu Hijiki Tengusa™ Nori Konbu
0.5—1.5 1.7 93.9 0.5 0.4 0o i 02 0
1.5—3 5.6 7.5 1.2 0.7 0 0 0.5
3—5 6.0 6.9 2.3 0.5 0.1 1.3 0.8

*Tengusa: Gelidiaceae

— 165 —



Bz, #20g/B/ATHY, FHERADZHICEES
Ll .
Table 2. WILEETHEL LEBEC =2 Y REFTELT
Ui Withd, BIFEHATHAL CHRECOWT
DHHHETH Bo Table 1. & Table 2. DENDLIFELE
BCREDERT2RE= VRELHEL, TORR%

Table 2. Concentration of iodine in algae
Kind of algae Concentration
- of Iodine ug
Japanese name Scientific name /g (dny)
Wakame Undaria pinnatifida 90-240
Hijiki Hijikia fusiforme 450
Konbu Laminariaceae 1900
Asakusanori Porphyra tenera 40

Table 3. FIT/RL 720 0.5~1. 558 F T3 700ug/B /A,
1. 585~3 ¥ CI3d 1. 5ug/H/A, 3~5EETIZ22
ng/B/IANDLES VERXERL CD L Linbd,

Table 3. Average daily intake of stable icdine by
infants in Tokai-mura

Age group of infants Averagacglz;g?pi)ntake
0 -0.5 —
0.5-1.5 740
1.5~ 3 1540
3 - 5 2220

7k, £ 6 r A OHAMIIC ST B FALORE
a VEREREYRODEEAMNELC, BARUHI

RICE ENDRE S v EOESFEHREEL TP E
7o\, :
(FraR=x]
WERSST 87 EREFEEY 7 —, HEF 19
79, 117) , .
8. AGORSFEEERECETAE
SRS TIRY (BhE—, BNET,
TR BES)

B 8

BERERCEET S SSro ABFFORESEZHEL,
ANMEOWBRBEEFELX LT 5,

& B »

EFIS24E118 X v, BEHIS44E 5 B ¥ coOMIETL
P ADEEREE, &L THE, hiEERRX LR
L 204 Stpte s, WHO ofEfEfkr—ioR
L, OSrEEREIEL . Mk, 48, EH45EIL5]
EFETT OVIgGRDOTARMKE L DB THOMER IR T
X, R, FRRESIeonTh, RTFRIESIEC
Ih, EEZBZ LT

FEF B

SEATER D AE R OSr P ORERE R LY Table 1 1R
To MEFNS24E, 534, SAFER KT BAEHO PSrEED
KEER, WMEEOTR &L, BERELIEXALRE
Dotel, BRSHEED ChBSERAEr L E LT
50

(HFEREK)

(1) B, TR, 0 S20 RSk ERETIRER
SRIEE D135

Table 1. Analytical results on %Sr/Ca quotient in bone.

Year pCi 9Sr/gCa
of

Death Fetus 0-4y 5-19y 20y-
Number of Samples 29 4 24 38
Average 0.51 0.84 1.28 0.83

1977 Standard Deviation 0.07 0.21 0.42 0.31
Minimum-Maximum 0. 34-0.66 0. 60-1.09 0.77-2.62 0.18-1.57
Number of Samples 36 14 6 20
Average 0.52 1.12 0.90 0.82

1978 Standard Deviation 0.10 0. 36 0.13 0.15
Minimum-Maximum 0.37-0.74 0.54-1.71 0.66-1.06 0.62-1.07
Number of Samples 6
Average 0.78

1979 Standard Deviation 0.19
Minimum-Maximum 0.56-1.04
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BCs 3 L OV 9Co TEH R T, Co 0, KDDL
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CRFIBREREOREEY O WCBELYRT, KA

£1 WEERVFY SO ¥Cs KU OCs JfEF

(BURHERERFH : Nov. ' 78)

Distance™! Cs-137 Co—60

(km) (pCi/kg raw) (pCi/kg raw)
0.5 16.3 8.3

1.0 7.7 7.5

1.3 12.0 5.8

1.6 5.9 *2

1.8 6.0 *2

2.0 5.4 *2

3.3 6.1 *2

*1 M p s DTN
*2 BRHEBRLT
DARXFCHAED BCs, FHEEFD PSr & 4 I HEE
WEEZRLED, ZOERRAELRELC THD, HE
£2 FKEREREEED B7Cs T v~ WSy iR
GGRURHFER : Jun. " 79)

Fish Cs-137 Sr-90
(pCi/kg raw) (pCi/kg raw)

Hirame 12.0 0.2
Tedaru 15.1 0.9
Suzuki 43.8 4.3
Katsuo 12.6 2.1
Ishimochi 7.0 1.3

(BCs 12 5A)  (Srird)

=3 BHREEUAEH O ¥Cs BE

Cs-137

Cephalopod (pCi/kg ravv')’
Yariika 4.2
Bakaika 3.4
Surumeika 1.8
Mizudako 2.9
Madako ‘ 1.9

(BUBHERZERFHE : Oct.” 78)

R4 THBBRERIEND 90 i

Seaweed June _ October
(Cs-137 pCi/kg raw)
Tsunomata 5.8 5.5
Harigane 3.5 4.2
Hijiki 8.5 ~11.5
Arame 12.3 10.8

(" 78-Jun. Oct.)

HCLE 1976~1977 S4BT HLEF L T WCs B Ic ki
o, BREAELBEFEANTHHILFBRER I 1
Too MBEETIT 6 ARUI0AARHC AEX AL, HlIFEE
D DEEFHERFL TWb, K, HERECOWTLHHL
o
BrRHERE)
SR fb  FE2EEERSERENRRRERS
T (1979.11)
0. S4FEOBRWTHRE
R EREEIRR (RE B, $F
(B w9
BAFEOMNEDEK - KEEY - WEHEED O K
SUEEEREYHALAC TS E LI, TORELLE

KPR ICHRESAOSROBELD, BECEFLE

IO OHBOREBOWTCETHT— s 2B 5,

& 8
HABEFOBBAL L), HARGOER»LEE
FCOWKEZRKEFRL THHL 7

m 2

BAYG, NEEE S L OHERFEEEAR Ky~
A E G EEYORRIBETERR) Tk TF
bhicfEREHE 1 EBCRT,

(FFRER)

RE, i, : F21EREINEREMERERR

£, FIE (1979.11)
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F1X HATHERR IOERBKFD ¥Cs 1 X 089S SHfEE (1979)

Station Date Depth Temp. S 37Cs 903

(m) (9] (%o) (pCi/1007)

44°11'N 6/29 0 13.4 33.935 17.0£0.7 11.7+0.7

138°57'E 1, 006 0.18 34.063 3.4+0.2 2.4+0.3

(3, 500m) 3,378 0.27 34.072 0.6+0.1 0.4%0.2

37°45'E 7/02 0 19.6 34.012 13.24+0.6 12.3%+0.9

135°16’'E 508 0.53 34. 055 8.6+0.4 8.60.7

(2, 960m) 998 0.20 34. 064 2.7+0.2 2.6£0.4

1,976 0.17 34. 069 0.4+0.1 0.3%+0.2

2,890 0.25 34.071 1.240.2 0.3+0.2

38°24'N 7/04 0 20.3 34.178 14.3+0.6 13.84+0.9

132°50'E 1,985 0.16 34.074 0.4+0.1 0.7+0.2

(2, 790m) 2,775 — 34. 079 0.5£0.1 0.3+0.2

32°17.7E 7/19 0 25.5 34.183 15.4%0.6 10,9+0.9

137°32'E 703 3.88 34. 395 1.14+0.2 0.92£0.2

(4, 080m) 1,192 2.59 34. 521 1.140.2 0.2%0.2

1,973 1.86 34.616 1.3%=0.2 0.4+0.2

4,011 1.55 34.711 1.2+£0.2 0.1+0.1

30°00'N 7/25 0 27.3 34.539 17.1+0.8 11.5+1.0

145°44'E 299 15. 37 34. 647 11.5+0.6 7.4+0.8

(5, 843m) 359 14. 36 34. 525 11.7+0.7 5.6%0.5

604 9.02 34.186 8.7+0.5 7.24+0.7

698 6.58 34. 044 6.3+0.4 4.84+0.8

993 3.95 34. 247 1.84+0.8 0.7+0.2

1,391 2.76 34. 455 1.4=%0.2 0.7%0.2

1,787 2.19 34. 555 0.240.1 0.1+0. 1

2,188 1. 88 34.616 0.2+0.1 0.3£0.2

2,988 1.59 34. 663 0.1x=0.1 0.1+0.1

3,998 1.47 34.674 0.5%£0.2 0.5+0.3

5, 020 1.51 34. 693 0.240.1 0.2%+0.2

5, 805 1.58 34.685 0.9%0.1 0.4+0.2
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P5BIR TRy — FEO—HETBEL, TAHAV AR
T A= TR HRRMOTELE - 7o

i, I FNvEOHEET EEFERDOTFETDH
%o _

B HESEELIUCREFERAOAE
EBRIRA O ARSI b A BT, RARIROER B
IOBEMOBRCHS T HBERET, E AT E
L, UTFhoBREECTHEEHARERY Z 255
e o oo
FIRTARZSyFTICBE S hice=%Y v/, HA b
(7 A0 a, BIUBRELBEFRE) OBETLER
BER DI, BEOBRBIED LA o,

FHEEIRORHHELAUE L, MR X OHERT-—
N, A TERERL, FROBHRE, #IEK
7t EDFFIRIE B D,

(B) BERrSERE

BIRIR ¥ ISR RKIREE L R R e T EE S
B, WEHBRSEEIC O\ T OBHEESZT T
OBERTHEAY T WEYEERIRNORLEFELE DI,
CBTER RS EREILISEEL I LT\ B,

-6 EEtEEEMOLE, A5

WERROKZERED D S h 3 BRIy ERR
OWEL, RDOEBH ThbDo

(1) B OBERET

KR X b BEH U T B BRI o 54 BT UL BE
5EDLERDTHD, EVAERICOWTE, EE3E
MRS E, BRI, S5 4 aTHhsE
B X 0 B T oo ¥, BEV~SVER, WatE
L ROBMIICDOWTHME R TT o oo MBHFLK DK
STRELE X E AT © 1/100~1/1000 2EE T, HE
0k ) — R Eh s BEodokh ok 5 68 ¥ E
13, BRORBLED Ih T,

By LB, BEHEEY (TR, T, BN
Ry, BT, BXO7 4 ) oL, EREE
BT EEEY, REPUERECIIEL .

9, HeEHEERERC O, BESIEEY 2l
E2hTwaicd, LBHEORKS, EMEEEICX
DIThh T\ %,

(2) Zoff

st R MBI O EHEHEC X S HELFDOER
e, REROMEGER YR

B5% HMAHEERDPHRI

fa o B H A5 E 15 £

& qoOB W9 2000 ¥ afR 264 | EEEBREEDLERECIEL, —M2IERES
r B B 50/ F 5 a4 70K ”

& Lo N ] N S (17~ p

i} ) 500 ¥'5 a8 104 ”

A Y A 0. 15m3 4§ 88 "

v m oy N n 250 V¥ 174 o
T vr ~ 2 5£Qm?3 LA L 7 OB REERE (—F 2 d)

. g v X 2, 745m3 BIEEHE (—F2AEL1-0B)

t L )il 960m3 BITEREHR
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-1 HA/0ObOCReERE

1) BEREeEs

BHHEHEM R L ORHERY, AOEETH AL
BRI 57 v < PUTROBEISEE, b
Ve IemEl R JEgk s b & L REB R OWN, B
CIRHBE OGBS L MHENCHRBEEI R T 5=
TE= £ LOBRECOWT, B1EH, EHHIEYT-
o

LR, BEREETOGTIL, RS, £, BE
RI&LEEDEBEHEC OV TORERFBONECE
,‘r‘t\zZﬁL‘fCo

tkB, TORFTIR, VA 2R e vIEROEN AR

FlZFEL T, RS54, 8 H~9F, 544E128 ~554F
1AD2E, EESMEEACTIT oo 2hb DHGE
BRIECDCTL, 1 7 e b e v ELEMERELSITE
T, ¥ 7e b e ERFEECER S REE LA
THRE, FHOZT, FRAZR OER 2Rt 258
REFETF L% L 2o

Flo, REEGTRIEEAREEELEML, &R
HERDBBHSHEORBOHELTT > &, FHrc
BTREEI V=D T4 TANEBERE D, N
RENEORNELESACERL 72

¥io, FEKIBER L BEEOHBEC O T O ES
1, TORBWEER 7 4 425y FLHAL TT 7
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-1 ZERENVIOL£RE LS

M % & # &
BIEES[&0o0%, Yk UL EREY
(FolE) ORI, £ 1FCETF C3H C57BLE

YO'NRH o2, A. AKR, C57BL CBA CBA/T6T
6, DBA H:H, HyI, NH, NZB, RFM, SJL, WB,
WrWv, nu/nu OFERFEL S CCELGEET RS
genic strain (C57BL/10 v J — X By-Thy! #hnxz 7 %
W) O=9v AT, ZhZHERCHERIN TS,

can—

B1Fx HEFFCERL O3 EREY O R4

I T B G A | %k i i3
< v A (Mus musculus)
C3Hf/HeMsNrs 47 1952 1963 B X3, RECHBREMYE, T
Heston—>RABERBEBEF-KER | MRy, M 27— 2EEsR
{E\~, hepatoma #ET85%
CBTBLL/6Nxs 43 1964 1965 BE, AERELN. BORESS
Jax— TR BEE - TERF W, BRI EDTE, BEHME hepa-
tomaZs ¥
NRHf 53 1951 1960 TAEs, RBIE, —REGER, Btk
Carworth Farm—EHYt——EH— T R
TR
) AR EET COESERE
g2k EREWEEMRE (Gl 5FH)
= 4 A . Z o b v F LTS b NHARAR —
& B # | % # | w | #
FE mrrEs : - ,
) A +FEAS | WPTAEER) (BHHAS | B A 4 B A 5 | B A o
0 | Zoi | 2% 3,469 4,017 164 183 80
51 0558 | 2,709 4,665 4,842 82 56 -
52 ATES | a6 3,877 3,877 79 102 —
53 | (yien | sasiz 3,821 3,849 15 — -
54 duisy | s 0 2,203 70 40 102

() WELSPF=w =&

Sy b (wistar) 1%, BIFEEFHICIICEI LN
DS v P DM E T -7 EFERWML 788, LIEBER
N ERE ODRECESEBEFNEROTLRT » +
(wistar) 2EAL, HEZHEE THFETH- wiME
ERC, TheEATHIER8HRE o, Lo

L, 54%E 2 ABIZeRiciTiRS » b H L & © D fF
F1%54F10 HCFFESIBEL, SPF 5 » t+ (Fischer-344)
CET (R67 844) LohiEcAEe2EREL o
() sE=EREn (POl Of£ELER
LEER SR ROFRERBRIE 2RICRTERD T
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F3x FEHRHPIEEIEE (BF 5 M)

X455 CV con ventional } SPE (Specific, Palhogen Free)
N\ R .
™ CsH CsBL | BCsF; | RFM CsH CsBL NRH Bio Bio-BR | nu/nu RFM =
N
50 6,723 2,773 1,886 7,774 1,877 815 22, 5707
51 8,421 2,457 3,024 7,182 1,943 1,123 24, 9262
52 9,072 2,484 3,288 7,436, 2,646 1,456 27, 292%
53 9,020, 4,025 2,137 540, 6,837 2,808 1,180 902 897 689 182 29, 362%
54 8,985 4,706] 1,613 1,016/ 6,819 2,949 266 1,214 1,432 828 1,093 31, 7929

HELS O RG B OEEIGE 1) 722 2) 776

v ASBELAHT (37, T0TIE) DRNFITMPTEES4% (SP
F 14,8827t, CV 16,9100) EAL16% (5,915) TH
bo T v MIBEERICY 4 L ARG KETIE Db E
B LoD T 2,203 ERTHATH -1,

=~y AR LI EERA R ONTIIE I ED L BY
T, Fofh, SPFEIETIE, A, Bip-A CVBIETIL,

3) 910 4) 145 B XV 5) 87TIEER &L,

7, BEA <Y ADPIERIL dAY-SLC, ICR, C57BL/6N
ETHho

3) EXRYIAOEEHY—— (EREET)
SR AR RS ET R 0—B & L TR
FRCHEFF L TV 3R~ v AD— (A, CBA, NZB,
AKR, C57BL, C3H, DBA, NRH, RFM) D4:{b2ty~—#

A,AKR,RFMXAKRF; WHT, Bir-Thy! W* NZBXAF,  — (EEGLET) CowCHEREHHEEL L = A%
S OEEPR T T o o LETTRT L 5 I EAE D R,
AKX HBEH<—»-FEER
Genetic Profile for Nrs 79.10.1 79.10.15
Strain dn |Pep| He| a |Car|Mup| b [God [Pam| Ldr|Goi| ¢ |Hbb|Es1| Esz| d Mod Es3| H2| Ce
A/ a  b| 0 b al biajalalc|d|b]|b alclala
CBA/]J bbvfofalb|alB|b|alalblciafb|b|[D|b]|c|K]|b
NZB alcloflala|b|B|b|blalalclala|b|Diblec|dlb
AKR/J b|blo ala| |blajalalclaln]|s ble|k|b
C57BL/6] alal1|ala|b|Blalajalblc|s|alb blalb|a
C3H/He alb|1|alblalBblbfalb/cldlb|blDiale k]
DBA/2 blblo|a|blalb|b|b|alalcla|b|blda|alc|dla
Cs7L blalolalb|b|blajalalalc|s|alb D|alal?]a
NRH blb|o b|a blalalb| [dblb]| |b|c|k]a
RFM b| b a | x alalalal [afb|b| |ab]6xs
(x;new type? BB ERE

-] EBREEEROTELFNA

(1) SPF #h¥piEsis2ig (SPF )

ALEREE SPFIL, 5B/ — 7L WV ERER, &
B 550 7 — 3 (250008) D= v ARMEBRE I h o
2, AEEW, EBRERSIPL VRS oT, SPFHOD
WAEYKREL LT, EECIAEBERE, BTAER
2 m BN EEL e NRRE AT X 5T

B oEREid o, DYBEEETERIEA TH »
7oo SPF sk, ERMMOBMITE « BEICHETL T
o MEEREAGRTCIL, KIOWKY, THE, HERER
E, Wich kAR, KRERFILH, BEEs &
SEHF, RELMENEEND, EREMEE T,
BERE=v e —ABBONE, BRCIDAAT -4
KEOWIREHENFE L s, BHTH-feted, £
B, BRI ERILIS 5T,
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(1) wIEHYMEREER

EREIERL, CVEoERBENHLLT, ~v
R, Ty b, UVF, ELE, I, ~AAX—DEXEEF
BELLRERI N TV BBANDOEEABEILHS0AE T
bBo BHOE (FEAS) Whd, =7—Yy¥F—0D
KBKREERE# v 7 NOPEEBFIEDOBIEL KERE O E
W, EREMT X BBROSR (Jtiloz) L 0%
W, vHFETHLEFRONL P REHATEE2ED
5% 1 AYERMC, 7o S CHEROSRRENO—
Wa, A5 v v ARFEFIMCERL 2,

BRI\, £ =FEHEDORD, KAEED
(FRAZNERHEEIC L EHEYERL 72

EBRERPLSETEIBC X5, kB, BHIEERL
O ABEERL, WEAS5E 2 BI2ELEE, 3 AKX B FCE
UGN D - oo

3) BmEEERRE

BB L, BIEE S EREERAERL
CEE S hte ks, AMEENL, 4B (SPF) 3B (CCV)
LA TIEERACEL W5, 1 (CV) T,
1BBEL4BETY ADAFT TR TE L EE
Bk Y FRECTH LRI HT A TFETH 5o
SBEZ» M, 2R ELTFRFROO—HEE
FERE L T8, EEHEFEBINKEEET
BFETHDo T, WMEEHE A L—-ACEET D
DICAFEE, 3H (CCV), 1M (CV) BRICmiEE
CHEHAEBEREAL, REL Ky~ AR TS
—7, BHEAOHFTICHE AN, RAEOKRE M
B, r—UBRERIVEESCSN T T EHETER
CBL THBERTH A B I8NV 5 ERERIOEHR
FVLOERERINCERBF LT o d T 5, ZEHRR
BB L C B Rt 3 O IE 23 R A L Fe SRR BT
W (- ABRE) BALEL .

) EBRESBR

SERELISEED bR T ETE 2 ¥ v ~ Blgs THEN
AREETREET L, THICREGREE X B I iF
%2, BHROBHRO Y = 7 4 FAREEHEDOIDDEN
T, 118 X b RERHC RV TEHB BB I i,
KERMIC U TEBREIRIERREENE ) 2E
FEh, @ToEBRFERVCERRIARTE ST
bhTwb, BAREEIR TERECERY AT 4
OERFEICEET 5 T5E ZMHL TEBL, —BEFH
(BHD) r—ooife, REMERHBO7 1L —2%
—r—v ORIFMABROEIRSH L OB e L b ¥Cs 13
WCIRHEBOBEA TR - o —H, # =741 FLOHF
AEERMCRE\ TR AEORE (—RERRE, FhH

Ik, YERE, MERE, Y ARE) pRES
DI X v L, SEREDEIHEEER A SR TS

L LA F o F - FOMBER DT 2 1T 5

2o
ks, AEERBEOCERBEOFNBTEFERIIFESE
DED THbo

g5% vAFBERE 55 3318
i EK & &
h=rAFA SHERE 2 3 5

(Macaca fascicularis)

LRS- HR 5 2 7
3 7 5 12

o

(5) Kk&ERHE, \HBHM
K RRETRNTUL, KEBY (FvF=, 2K
B, 2, =Y FI/—) BI¥ravyavA=LX
LEBEROED, ERHRETOESEEVERSIUFY
Fa e L REIROKREE Thhic.—7, #Eh
IR B KB EEFBBIIE 6 ED LB TH S0
Tods, AR b3 I XOEMEREITH0ks, =
v o= v o= OEM R TN A EIEE15, 000K T
HBo
Eox KAEEWEEREE (I 5
LI EE I A F A

e \| EE S | EE Na hEE s

=YK /-

50 4,091 12916,090 1,971 #EA30 20
51 796 7711, 750 4,631 45 30
52 367 143| 8,600 5,264 60 10
53 267 161(16, 900 3, 157, 0 40
54 0 91{11,276 2,904 129 10

6) # ¥ & =

KREEQERBED L LT, K &, KE, 43
Fy=ry, X7 IEERHRLIE, #2008FFRL
o FOM, BERCIE, SHYERLTMNEEELTS
BYEMEOTTIRR, EYEGEROFRABRET -0

BB PMEEROBRT, BHE LE{Zh
SHUEEESOBHCBI L L. OFERTTC v =
AFr =y ORERT, KEKEEC LY, #5700
mé DY =Y VEIERI I, BhhEE ¥C g
HRIHEERIERR & UC, BEEREMRICER I iz,

-3 EBEMOBEETELBEMFENFR
() EEFHYOEEEE



WPT SPF g~ A1, #MEH, Y4 R, FhEHE
1I5EOREM A HR L b D TH B, KEFEILR
2 EMBE (C57BL, RFM) = v A%, BIEEFEL
K FHEOERGHEI N, BHBEROERI i~y
A3BSIENBAL L, —BEAHL 2FiEL ¢, SPF #iN
LWOMB~ T AL, TTCRAGHI B OEFR
BEBEY T, TRTEETH-T. DD 2
BREE~ v ASNIGBETERO W ERERE R
2o LsL, SPFEIARMESEOKRE, %WEEH OREIRE
BERToEhd, MEEIR M, AFEEEOH
2, KE EfErv BEFRH HoRBEASES
Nnize

SPF 4 fiak DB RN & L ¢, DEM—BEEY
BECIL, AESREASEMERE, EERE, BT
TERELEA CICT 5. 2k, 86, KESO
ThlEEE LRI T 2, DFEEFHEZREL, HEEEE
DEHERIT 5, HFEHK, EHEEOBE, HEEK
ZgeEdh, K2 B LIBESPFEE~ v A OFIREE
iR, AESREET, BEREES, EXREEL
LEBEAEELSEINR TS, SEHEN L vV FEE
R T D IHEEREA T TH B,

[BrgsR) WEXE, pRES, FRRE RES
1, BRYE, HUET, SURRRBDENERS
(1980.5) #H#o
CV @~ Az, EH—BEHRELL T, FA20KED
YEDBE LT > T B PRERBEDT L DFR LTS
IEFCREEE I i, ETX 0 fERAZ~ Y R, =
AU SHEHELRIR O D70, BEWCHTFEYREY
FOHRFERBRL AV Vv IHEYHSRTHE & Bk
7o
CV 4 » MY, FEEDY A L ABRERLDRERE
Bk LCuwie s, FEEI0 TA~ILAE EREHTHE
YRR L, 18 XoAEryBERL . BiE RER
HEPe X BERL e, HRCEETR I T D,

(1) E=BEEEOHLEEE

AEEEE & KR, REMAYT X 5 FRERIL e
wice LU, BELRE, MEAPIERAT Y A
X0, BMENTRABN, R THEEGHRR 5T bR
Fro L=V AL, =437 5 X<piGHSh, <=1
a7 R ERE L BITS i, BRENCHEFTEI,
—EERRYRELAMT IV, VT, =470
Yy —vT, BEHELE, SAEHEVHRL . AFL
=T Lo, F 7R VEXBEYOIEE, WEE
BOBMOBRE EPCT -

3) BEEEEREOFEETE

REFE LD, FEHLER, PIRIHBESIRID,
e TEm LML, SPPEFRRKEK, s=45—=
v ADFEERE, REERE, FTAERESES, Hb
BEHNABEYERL o £ = & —Bpiciz, XPfE
BE SPF e~ v A% EMEAL, 1 ¥ AMRAZET
RAELI8, MEYRELER L 2=5—B - &
FEROFIRERE, FTHEREDO-TALBWTE,
M L I8 2 REMAEN DRAETZR D hich» 1.

B wrRES

I HgsRsERICANWS SPF vy RIC&TS
Eenterobacter cloacae OEECDPNT

PAARER, SUUETF

(B #y) SPF LS RBERRECHVT, HEHRE
S AGB NS =7 AEEHD E. cloacae FHEDE
HIBEAL T, BEAETHTH D, & DIDREDHT
FEHnT, OFHGERNEDISELCar=—204f
AL T L D20 QBEHERSHE ORI L E. cloacae
LOBRIE W,  QOMERAMEROESCHR TS
E. cloacae D EEID\WT, @GHRBE, BEFHD
E. cloacae DERANDEAI DT, @FBEIHAMER
ERRER < v ADRERBHEEOLEC D THRE L
2o

HBROEE) r—vREERR, RO 7 - BER
REEOHER LY, r—UHERT AEREOERIIL
= REBNEERTH B LIVRE NI, E. cloacae
B~ v AL ARERE~Y ALY, BHERE, BER
BOWTFHORHEET CHRMCFECTH 2 &, BT
LicfEEoXKSs 000 X h ABEAFEI D Z &, &
WA ERCRLE X2y AR WT S ERRE gD
R Ak, BED3ALDE. cloacae DFEICE
A FERBSERER S < v A RIICELE, £D
BERIABEOKIMIEL S5 LiEHL oo RAFF LR
F 57, 0RESEE, M, R, 58 THY
VR - BF - B BOERERIEDWTE. cloacae
DEE - EEOIRELBRICT o TOKR, B
EHHDOBADMIE LK ENDOBALRET DT —
%18, BEFHCET? BB 2T, T3, E
cloacae BB~ AICH L C, E. coli, K. pneumoniae,
P. vulgaris, %#5, HEHFOCEEFLLHHEZ IS E
cloacae FHEHEOHEBAEEL o R BT E
cloacae DOHEFELFEEOEBFBCHHPCHEL &%
R 57 — 2 BB BT, MEEMIC EELOMBE R &
B, PEO XS REESHLHE I PEHL TW5, B
P#ER 7 vy —<w Aic E. coli, K. pneumoniae, P.
Vulgaris 35, S0ORBHBOLEFRECEE, BIT
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750R~850R MBS DIET-R X b LD50/30 fix k@ E.
cloacae [t~ 7 A, BINAMERI 7 )V —~ v A DBE LIk
B oo TOfRER, BEBTFHEERF LS X, LD50/
30fEE S, BRMER 7V —= v A LLOREL CTILED
WIRERH -T2, E. cloacae, E. coli, K. pneum-
oniae, P. vulgaris EFEICIIBEELE T Dol &
DT LITEHEREBAEO ~ Y AL TEFHE
OBRAEROEINSERT X 5 AFEIE L2 &R
Bt 5,

BrasxR) ,
(AR, FLl : FUEERBYFES, B (1979.8)
(2)Matsumoto, T.: Lab. Animals (in press)

1. EBE EBLIUTZhLOHBICEBTTRE
KRR OEFEIHTIRICZ DN T,

WAERR, KRS, ET

(B ) ZERIYWORTICIVL, SKORBEIX
AR FEERMEO—DThH b, ke 2
AL T3 TR DR OME bR & IREE 7
Do FEE, HOKOBECIIA— 7L -7, BHET, ¥
TEBFAER IR TV 5, HICBEBEEREE, #okeR
~OEECHERBR OB AR OBENHIC BRI THB
LRSI IRTWS, LnL, ERLEROFAD
Bk E OB X 5 HKFO—RIE ORSE B 323
Lty FOTC, A — b 7 U — FIRENEK, KEK
TR R A, ERIEE Y Sppm L LR D,
AT < 10ppm & Licd D, FEKCERZRM pHS &
Licd o, AEAcEmiinpHS & Licd @, 10ppmiE
SR ERAYHEMPHS & Licd @, FLTKEXKDE
7T EOMIKE < v ARCHEE, ERCHOKFOME O
BEHA DT,

(EROEE) ZHKPOTESEEEOEMITETIC
RLT, SHOKFPOEREE, sHOZMIIR1RRL
oo

ppm
104

IMean & Range

----pH of HCI,

10C1 HC1+Tap, C1--HCI

0 1 2 3 4 5 6 Days
Concentration of residual chlorine and pH in mouse
drinking bottles.

1F

=7
Water 0 1 2 3 4 5 6 7days
Distilled W. 0 1000 1000 — — — — —
5Cl W. 0 22 6 17 18717 — —
10CIW. 0 0 0 0110203 — —
HCl W. 0 1.50.8 210.8 253128

HCl4Tap W. 0 00335 25 120 250
Cl+HCl W. 0 0 0 0 0 602 3
Tap W. 0 2.59.5 23 370 362 1000

EREYOELEEEE, SOKFTOMRESDLSEDE
FEIL, WRMEDC X 2RROBES LRI DD
FLWI Tl F— 2 v — 7THEKILZ O ED
B ADMKEL TFELVWEOTHL, KEKDLF
WThD, PEDOEROTMTH MR OMIEMHLRIX
XX Ebiv, ZHIIVBEDERORM CIIAETLRY
TRV TEHCEREEMET T3 20X 5, HE
DRETERIHIR BRI AERKCONTHRB L6 HELVED
X5 ThbB, DEDOZ LIV MBEOBIERIERELL T
oA, BRYESE 10ppm FRin, XX pHS DK TIEA
7t L3 3 HEBRAKEZRITDII LRIV E BRbhH
foo HEFERITTHEOMIEMHEERE R LML, ER
LHERE L SHEANCER L TWB T LR & i, SPF
=Y ADL I, LOEBEEYENa Y e —ABE
RKENBHE, COEFEBRKEFERAL 2E/EMUE,
BKETHETHCEREE LWL B,

(BrgessE)

(s, 100, Ul : S27EERTYHES HRE
(1980. 2)

-4 ZEEMIOKRELRSTICHREFRIZRE

BT, HERULT, AIESsE
() EEEBCRELLERICDVWT
SPF 4RI I e T N FRFR OREREE I
B Too BABIEEFERICERL 2 CV 5 » PEEL,
W eiTB Y B 2 ol (AR, —HIR) ks
» P OWKIC X D —IEOREE B, BOFERILET
N TS FEEFER SR
FOBYAAAZHELOFEZNER BB I
EiThhto, HEEEE CHRES i iz N
D, =FvvRECHAMTIETFERFENCTIIT 4 5 2
v MEREED LU CHERE I NI, —7F, BREBEARD
ERERRG (BES - RIS omEiaiiRE
HER ORGSR aaEnNe o 1 A ARFL O Z D
WHGEINEEI e, NRERHkEY, RERE
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(7 v MED ShicmBa AT ERFEEG, EREEF)
7o B O RS R AT N T » 1oo F ORI
R B CHEHEAIREFCEER I 77 v,
1~ 2 EOREEXIEES L, ThOIXEEMCHE
SNV AN RARFOFERO T DOHEEDRE L X {—
T Tioo ThBEFRMRITEEMC ST R
Thotoo BEMEEHWIREER TR b oeiiig
7R (CPE) RS I hindo oo XIBAERER L E
BLTETZA A ADREIESTEE > T, Th
BIRSBEFSERE I hRThiEiebicy,

o3, & A AL SREV (Sackling Rat Encephaiitis
Virus) IWE—MEKEBEI NI, AUZROEATE
FL LTI Y A A RIS L HEE R R ER
Esd (ELFHEmERTER B

() CV=yR&EERICHEELLERICONT

BRI LS L, EELTRFM R~ ¥ 2 DFICEE
BRIFEDOHER (FRIZFEELT2405 D) ¥ T
T ATWHSRAEL foo FREFLHEMTE—FMCE
BT BRI OB bR R s T AR K TH o T —
MM AEYEABELERL 72fiasn Cl perfringens 1
R OELIT 2 EA R S o REBIKDOW
TIZRFM FHi~ v AQEEHEDOEKI L IEEEL T, &
BRESCERI IR MVGEESEZE L D EEL
5} Z"L'I"Co

3 HILDOBEICDONWT

SUEENLEMHRESHIRE I Wi, TOHIN,
ERBRFTE e FICERT AEROFE T RRTHIEL,
BEREBRORTICH »Too T LI FOERICT R
Te FEFRBTHHHREL L, ThEAVRERCIIER
PHHET 20TV EE5 RIS &b,
A DRI b W REEBCOWTRIOER 235 »
120 HBWIREX, T CRMRETE Y » BEOBRE L
B RO—FESHEL Tk D BEOBRAENLS L Ty
N DFIEIE, BD CHETERTH -7

FESEILASREE 2 HSeiR X b EREERE~OBEICLE
SwE, EiE (2E) Zof, 1. {tREEs» -2
HETEARL, 2. BEEES, 3. FES, 4 BE
B, 5. ~ARARIIE, 6 ERFRLLOKESERL?
BABECERT A v ABE R E, Bx Rl
BABEL T B, ZhBBEREERD DRDWTIZH
RBRYFLETHEDOD, BIEHRBEMARED:
DD TLIERLTERVERTH D,

EREHOELAEEL XA Licais, BRKIGT
TR D SR 5 & LI X DRI OF W FEE
BRRCHETEDIDEELDN D, L OEFEEE
FRIEE kAR OWTIE,  BICHEERE,  13%
(258), 36~40I iR~ i, s OMERTEEL
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