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Studies of bio-trace elements using the multitracer

Fumitoshi Ambe

We have developed the multitracer technique using the RIKEN Ring Cyclotron, which can accelerate
heavy ions up to 135MeV/nucleon. Irradiation with such heavy ions generates a wide range of radioiso-
topes in targets mainly due to nuclear fragmentation. Our idea was to use these radioisotopes together as
a multitracer in order to trace the behavior of many elements simultaneously in various systems.
Radiochemical procedures for preparation of carrier- and salt-free multitracers were established. So far,
more than fifty elements can be traced using this technique. The multitracers are now used to investigate
the behavior of various elements in chemistry, biochemistry and biology in cooperation with laboratories
in universities and research institutes. Especially, uptake, transfer and metabolism of trace elements in
animal bodies are now extensively studied using the multitracer technique. Several examples of such

studeis are presented.
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Fig. 1. RIKEN Ring Cyclotron
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Fig.2 Preparation of multitracer

ENBRBUEASEE B, MDD - 7253138 DB EAER BT R bLRSEOR b, €
LT, =% MEEIEAS F > OEOHBREOMLTTIZLY, =49 PLOVETFHFEZORSIVITEAL
TRCOTEDOHGFUFRMAEDSTEDL, ¥—4 v e LT, & - eld, BHEHTLEA T L LT
1L 135MeV/HTF Dk - 5% - BEHRA A+ VOENIZHVO N TW S, K, ¥—4y P 2ERISE
L, R LCHEICREY =7y MIHE (& - R L) 2LFMICHRETE, ZBROTEDM
SRR Gt VT b L —H — R3O s (M2), M3 IcI i TICE S hi< s b L —
P2 OBSHERM A E T NETEELRT (). IS OMGHERMEISIEEGRTH Y, T2
L5 HEEEZ TRLTCHEDT, WEFATHEV, TO2EIE<T L -V — 2 AW FEERIER T
LGERELEE LD,
COEIILTHELNATLVF I —Y =13, Z0FF, H5VIELEIIE LTS ICHS L2 -
TIN—=T b b—H¥—t L, HrLrORIIOWTEEROTEDLEN « ELFNEFHOFREBERIZHEV 5,
ERICEEST A, A EEKER (FR - ENRS O%E) &5 IdsERERER (EO
BGOBE) ELTHYD, 2T b L= —FICE TN L BOBETERAROE 4 O, 5k
DI RANRY Fvx ¥ 27 Ge MHMEBFTUEL, BOND AR PVERREBLELTT% 9,
ZNVF P L= = OFEOE—IERELTH B, —HOEBRTHEED S HTHEDOTEIZOVTE
WHhELNL, CNIFOEDORNEN CTh b, TOWRRMEOVLLEDELT, TNETIL—H—D
FRADPEZ ONBD o B LOREADBBLIEZ SND, B2, HERT—EDEB LRI LEE
BLwETh, RO —H —ETROEDVEDDTRIZDVWTCRI PL—H—-% AFL, 0¥
DEEERL TP RITERSH v, ThIC/ZZWLTeLVF b= —2fHT I —EOEERTH


saito
長方形


[(MEFRERMR H155% 1998]

B [ | » ) ] ] 0

NEINENENIDNENENEN VI (1Bl |uB[wB v [wB[uB

L o e
LWRF ~994

Tipe +3
7

#
3 e +3les 43 & ) TEIE
Tc I§|Ru  [Rh |Pd *i|Ag ‘ 81 Thxe

pFEOL
76 +3
H 0s Hi|Ir 4

{81 +1(82 +2(83 +3|84 +2/85 !
{71 T3Pb TilBi F3lpo THAL T}

8% 0
Rh

#az04 7M+y|5 sy

57 +3 59 +3|60 +3 62 +2 - 66 +3j67 +3
La e *HPr |Nd m ElSm ™3ty *3]Gd  |Tb T Dy |Ho

FyEsAE 73 o4 os 7Ky 5a7s
FvEY * O alxt D n rTIP s 9 h|raigniza
8 +3|90 +4|01 +5{9z +3[93 3[04 *3[95 *3[95 +3[9r +3[9 +3l99 +3
Ac [Th |Pa *4u IiNp i3|Pu 3lAm rilCm Bk *dlcf  |Es

7oty L3I N M P oy lnyan|74as
ALl PYPL] F2OK|DF Y 2onl 2onl voalRayosl Y0 L 2ou| 420n] ¢

77F714F

Fig.3 Elements so far traced by multitracers
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Fig.4 Uptake of trace elements in organs of normal Wistar rats
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Fig.5 Uptake of rare earth elements in liver and kidney of non-insulin dependent di-

abetes mellitus mice
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Fig. 6 Uptake of Se and As in organs of Se-deficient rats
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Fig.7 Effect of alcohol on uptake of trace elements in liver of rats
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