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Abstract

The radiation dose due to "*C released from a spent nuclear fuel reprocessing plant is delivered to the
neighboring population mainly through intake of agricultural and daily products. In the vicinity of the
reprocessing plant in Rokkasho, Aomori, Japan, stock-farming is widely undertaken, including
cattle-breeding. Then, it is important to clarify experimentally how fast '*C is transfered and how much it
accumulates in cattle. In the experiment described here, a stable isotope of carbon (*C) was used as a
substitute tracer for '*C.

Changes in "°C isotopic ratio were measured in breath air, urine, feces, muscle and serum of beef
cattle (n=3) which had been given *C-labeled grass feed for 28 days. The "*C ratios in breath air, urine and
feces very rapidly decreased within 3 days after cessation of the administration of '*C-labeled feed.

However, a slow decrease in °C ratio was observed in muscle and serum with decreasing half-times of 55.5

and 18.8 days, respectively.

1. B®
FEIRFATET MAERGERBR Clx, KA EALEEf
RO S D HERSE C o, Mk CAERE L
TWDHEEY FHLOHR) ~OBITEBFENIC
RIS A Z ENHEIETH D, £ 2T, Tk I8 AN
5I19EEIIHT T UV ERIURFEEM CH DY X
BRI LE LT, HEEND 5 \OITRIEETE BRI~
DRFEATT —Z ZWEE L TX Tz, Zio Ofaktn
DI ~OBATOTAEITHE X | SRk 20 FFEEIE, fak}
NOFERSDRBBITICET 57 — X IWETH Z &
ZHIPE LT,

2. Bk

FEREN IIME D - (BREMBLFLAZA D
F1) T, %910 » At (H 5 324.7+26.3 H,IKHE 350.8
+16.0 kg) O 65H (SZHRHE 3 BH, xIHHE3 80) =M
Wiz, faBhE, MRS U CRBdEE . IRIEfTRE L
TAZ RFZ7r2Z (HFEFHE) #2HRERS 7,

Ry FTFCORPIEE FIEE BT 2720, fE
IR 7 TR AND JA 5< 0O ) EREERFME
TOEFECM -T2, FAEHITL JA 5D F
B EWFMATE BB FRE =2 ., 6 BHIT 1 1t
DTN L, A, K5GIE 6 Bt@E s Lz,
ML 69 A HOWE (4 —F v — K277 Z) 60 m*
ZHIE L TWBEE LZESRIC 150 L @ BCo,
(99.9%)&EAN LT, £Dtk 8 HEDEARIZ XY BC
Z ORI S E S W7, $RRE 77 B EIC, B2 S
DILY IR L, IEYITENT 1 ER O B RRzZE
LTz, BC ERRHEE (SRFITHT S BC
1.450.09 atom%. “{-HZHRRAER) 42 kg) Z157-,
HHifEL 28 Hif & L, &8 (n=3) [ZI3mH 1[H
ZERTHIC PC AR LA 500 g RIS 7o, GWE
DOIEFEFRLEEL D BC JREEIE 1.0820.00 atom% T
%2 L, BC He 53 230059 mg/ H/ER L BHE L
72, XRTPRRE (n=3) (21% C Emctifakl 2 5 2 97, i@
W OEELO I TOEE 217> 72,



MEEII AT A~ A7 ZHWTERILLTZ%, R 7T
TII Ny JITEBERAE L, ERAREE Lz, JR
IEFEERRIC & 0 BAREEIR ST » TITER L. 1

ml % TNF 2 =TI L ERRE L LT,
FEIFATM2 b T2 AFVERGET 6 —18 D 73 Z BRI L

70°C TR AR — /L LT L. HlERRERE L
oo MIRIESEERARD D 4 ml ZERER L, 3000 X
VG & mERA S BE L, I 2 v E R E Ll
TE L& Lo, i3t B oo B2 i K O\l 4 1-2
em FEEYIBH L, 1 mm BOFENEEHN O D =—
RARA FF—8F (Y b—F v SRR s,
(BR) BEHEFEHEHRUYER) 12X -> T, B 1 mm &
S 1 em FREOERRT 2 3 [FERHL L7, MRS R,
. ROV 7" 7 1d, $&5BRkART 2 WS
Be 5B 4 M £ To 6 ARITE 2 B, ZOkiX
4 B 1 BIOSEE CITo T, o7V s
R G-BRAART 2 W O 5-PiA 2 JHEE TO 4
PRI 1B, ZO®%RITHRGRM 4 3 BTV LR
4 W 1 [EHT o7z, BREC L 7alBHE, E &0
##(Delta V, Thermo Fisher Scientific)lZ £ V. 4&ERFEIC
%45 BC OS5 21T o712,

3. BMERDOHE

BC LR OB 5 IR A58 U<, 58D PC
FINCIRERIE, IRBPEHREE TH DR, R, TR
UWVCRHRBEICHE U TRV A 7R LT, &5 THIC
BeHRED PC RINRHIZEECNR F L, 5K T
% 3 H HOMR A RO G/ TR O TORET
RIHERE & A BRI A e 72 (Fig. 1),

—J7. RPN O PC RINARIE, M, e
HIC BC ER AR OB G Am U T R L, #
HfETH7ITD D00 RE T AR Uiz, I Clx, &
L7565 HHET, fCiX 101 A HOAREE T, %f
BEEL D b ARICEVEZ R LT, ZDOX I 70—
7 % OFERIAK T (Fig. 2)% . 8GRl L, i
H, e 188, 555 H YR #1457,
Cornelium (195913 “C #Ei# 7'V > > & AW CoLA
OIMEEANRBEEZBE L, £ 0%

11.66-15.34 H L #i LT\ 5, AFEER CTORIMTE
TO BC [RANLIRLE ER-OWRE - 18.8 HIXZ o
HLREITR T, MiGFEAREREES A K L
TNHHDEEZ NS, FROMRBIEHZZEIT 5
HAILZRAS, Court Z5(1998)1% 7 o & Rl U A58
ThoHEe Y V& FANTNC, H, S B A& 5-5% 05k
RcEIT 5 C,H, S OEEARIE L, b DB
AR DRI -0 4 80 H & 205 H D 2 sy &
HWE LTS, 2D DOENATER TR b7z 55.5

ALY bEVEEBO—2L LTHENETOND,
FE 7z, Crout FOFEBROBEHH DR S (358 H) 1%
ABROHIE (140 H) XV bEWeH, L EN
IOy B LTS ATREMENE 2 B b,
IHIZ, BV VOERTIIENROER T YYD
FREEDMET 972 DIZ [0 CEHE A R o
[EHAEE DIX F AR E TWAFTREMN S D & E 2D
b,

LS Lz PC i 28 HIET6.44£1.65¢ T
HDHN, ZOEEDOFRFOE— 7 EHET 0.003%D
EHTHDZ DD, FH 1 kg FTIE945X107 ¢
LEIRTE %, AL, AEIOFER L FROEMHTH
FUZ. “C 1 BqOfEE LTOERICKH LT, B —Z
KFC 1.46 X107 Ba/kg FREENFATPICEFT D & HfE
ETED (BRI BEDDEKE T0%, REGHE
45% & BV, Fiz, B BC olE I 55.5
ACThDIENnD, OB OMEA HfFE TE
B L7 ERE L7 AIiE, P e BT &
N5 1056 2 FRICBWTE—JREOERGFED 1.0
X102 275 1.0X10* ORICHET % LHE T 5.
ZDOEIIT, RHEDKRNO, HUHEREE T~
AR L U TR L 7= 558 O O KU e 34 B
RFOHFRFE CORMZE A, HOHBREHETE
LE Ttz

5| AR
Cornelius et al. (1959) Am. J. Vet. Res,. 44-52
Court et al. (1998) Radiat. Environ. Biophys., 36,
243-250.



70 70
Aan Bso o
~ 50 —~ 50
§ 40 §4D H
2 30 @ 30 i
e g2 1]
T 10 \ T 10 N
2 o ) 5. 0
© .10 s ©-10 o
=20 -20
=30 L L I =30 L 1 I
50 0 50 100 150 -50 0 50 100 150
Time (day) Time (day)
CTO
60
& 50
Q 40 4'?
@ 30
o 20 ]
F 10 |
5o I
O-10 % T
20 | e
_30 1 1 1
-50 0 50 100 150
Time (day)

Changes of "°C ratio in carbon excretion pathways.

X axis: time (day), Y axis: 13C relative abundance (%o vs. PDB, £5.D.). A: breath, B: urine, C: feces.

0: Experiment group (n=3), e: Control group (n=3). Horizontal bar (0 to 28 days): *C-labeled grass
feeding period.
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Fig. 2 3¢ enrichment in body composition (n=3)
X axis: time (day), Y axis: 13C ratio (atom% excess, S.D.). A: serum, B: muscle.



