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Noninvasive Detection of Dynamics of Various Elements in the Upper Abdomen
of Selenium-Deficient Rat Using Multitracer Analysis Technique
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The advantages of a technique as a diagnostic tool for examining the distribution of bio-trace elements in the living
body are discussed. Time courses of the distribution of Be, V, Mn, Fe, Co, Zn, As, Se, Rb, Sr, and Y in the upper abdo-
men of living selenium-deficient rats were examined using the in vivo multitracer analysis technique. The dynamics of the
elements were estimated by comparison with the distribution of As. Almost all As was taken up by red blood cells. The
present findings of a decrease in Se and increase in Co in the liver of Se-deficient rats are in good agreement with the
previous data that showed a decrease in Se and increase in Co uptake into the liver cell fraction of Se-deficient rats.
Although the normalized uptake rate and the relative distribution of Co 48 h after administration increased in Se-
deficient rats, the early level of the relative distribution of Co was not lower compared with that in the normal group.
This suggests that the high level of the normalized uptake rate and the relative distribution of Co in Se-deficient rats were
affected by the decreasing excretion rate rather than by the increasing uptake rate of Co. The plateau level of relative dis-
tribution of Se in the Se-deficient rats is lower than that in normal rats, suggesting that the lower levels of the normalized
uptake rate and relative distribution of Se in Se-deficient rats were due to the decreased uptake rate of the element.

Key words——biotrace elements; in vivo measurement; whole animal

b3

SREDOY—7y MZ, ELEESF 2 E—LA
(%O, "N, PC %) ZHHT 2 &, B RIRITEX
S TH =7y NITHA BEENERT S, =7
v N ERACENICHBEL 725, EiE, EEOSILTF
M—H—0%5Nn5. XILF L —H—& y iRl
EEMABRDED &, KA RTHE D RKHENT A A BE
1272 % =9

SIVF B L —S =MbY B, 67 RER
O AEY  EBEESIREDHFIZLASIAINT
W5, ZoEFNE, y B OmHIRILF -5
fRAEE, HEO ML —J—0BENE<FAULET
THETEDSENWDFEND S, AARETDHIN

jilll

O IRFNSERL R E S E Y AL A gE s, O B ERF SR
Tins g5 AR 25 R
e-mail: knmatsu@ac.shoyaku.ac.jp

£T, ARANMETLED T v FEEFENND 5
A, W1 MR N DR/ A > O, 1819 &
% WM Rapk s> & OFF 22 E 2 <)L F ML —
Pk HWTHET L#ME L TE .

JIVF b L —Y—Fi & £ ETOSEWITEHIRE
fN9sE, IFRL—H—HDOELDILENED
R ELAYBIREICHE > TRE Dligas 1T %, Lan
Lhians, BEWARRIN LV —H—EBTHIL—
B — 0041 DR 2155 7201213, SR OB
NEEEND b, $EEEDINT Y TR E TR0
LT D, 22T, M2y hEAWTHIES N
AT B RE TIcBRET UL, IV F L —
P — %285 L7z R e SALD 5 DR D 4 %
HETES. ZOK, BAHREOREZEE, €0
M DRETALIT BT 2 EHEICEAT 5 EHME G A
5. BCAERICBNT, 6 KU 8l D Wistar
ZHEME S MR AWT invivo ”I)VF L —H—|



278

Vol. 122 (2002)

EEDOAREMEIC D W THRF 217> TE /2. 272 H
EALOREICRKERAY v O (IE, K, #
I) E MHELEETSEINSONE S TS
MmN, ZDinvivo XI)IVF N L —H—HIEREIT, EB
L NV TORREEZHIES L TEHTH 5.

JWHEET L, FRICTILAIA R L XAET I CTILES)
REWAT 2 etENd 2.2 A KETIIINE
TSeRZTFw MIBIBHHELWA KL ZITDODNWT
FFE 217> TE /.26 Se IR Z L /2 IRKETIZ,
Se ZIEMHF LR DTN FA > RIVAF 4 —
TOESEMETL, BEIEKEEZNTHEAHA L
LV AWRBEINS. D @Rt /KFEIX Fe  Cu F#1E
T, EMBEFEOFTHRICKEEOHWE RO F
DIV ERS. B ROFT TP HINIAEKRIENE
B, EHE, H20VIEERRECRENEELE
A, BB EIIRAE L, WEAEZE, WA EDERE
B, 2O, ARESEESED, Bk ORKEE
DA E> TIERBEOEB(LNTHIEIN 5.

T ZTAMETIE, BECH/OSNTVWSIERT v b
DfEF#2) L g 572, EELALTED Se K
ZIv b EESHICBNT, IVF L —Y—E%
1 RO RENREZ M Uz, £z, #5 48 Kifd
B D in vivo Mixt LA & BB 12 B 5 i
LBV IABH L DN S, FERNITCREREDIER
HZWEES L TORREICDONWTERL /-,

£ B o #

1. YILFbL—H—AKOFAE  HY T
A 70O b0 TI35MeV IZHEL =N E— A
BERY —7y NTHRE Uz, RZLEMIC B 72
%, HEBBIEOIVTF N —Y 1wk ES-. h
TR E L 21, £92ml O%E Y T MR E IR
(pH6.2) ITHWEML, EARNEGEHO<IVF ~
L —Y - =R

2. SeRZ7 v FOWRE WHARERZEHY
BEMIFTET CGERD MOMALMELR 15 HE
@ Wistar 52 7 v M2 Se RZfH (U T2 ¥ )VEERE
A2t B0 2H5AFEBEEMGAL . SEKIC
MK E B A . FEHESR b L TH—&MF
TEREZERT . F7 v % 4 iR THER L 721,
fFov NMCRBOEEKEEZ, 8HMICESET
fEZITO 2.

3. Invivo JIERA%EES v hBRIVY —,

>
Rat ®
Rat holder
Y
=
—»| [« 75 mm g
Lead block Lead block y© &6‘

;\Q

Fig. 1. Schematic Drawing of Lead Slit and Detector Setting
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Fig. 2. Normalized Uptake Rate of Arsenic into Various Or-
gans 48 hr after Administration of Multitracer Solution
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Fig. 3. Normalized Uptake Rate of Rubidium into Various
Organs 48 hr after Administration of Multitracer Solution
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Fig. 4. Time Courses of In Vivo Relative Distributions of Various Elements in the Upper Abdomen of Selenium-Deficient Rats
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Fig. 5. Comparison of the /n Vivo Relative Distribution in the Upper Abdomen and Normalized Uptake in the Liver of Selenium-

Deficient Rats 48 hr after Administration of Multitracer Solution

(A) In vivo relative distributions of various elements in the upper abdomen, (B) Normalized uptake rates of various elements in the isolated liver.
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