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Behavior of various trace elements in Se-deficient rats

Rieko HIRUNUMAD, Shuichi. ENOMOTOD, Fumitoshi AMBED, and Hiromu SAKURA®

Y The Institute of Physical and Chemical Research (RIKEN), 2 Kyoto Pharmaceutical University

Uptake and distribution of various trace elements in the Se-deficient (I) , (II) , and control rats
were examined by the multitracer technigue, which can be used to evaluate the behavior of many ele-
ments under the same experimental condition. Wistar male rats born to Se-deficient darm were fed
with Se-deficient diet for 12 weeks after birth to make them Se-deﬁcient rats (I) . Wistar male rats
(4 weeks old) were fed with Se-deficient diet for 8 weeks to make them Se-deficient rats (II) . And
4-week-old rats were fed with Se-adequate diet (0.2ppm of Se) for 8 weeks to use them control ones.
The multitracer solution was injected intravenously into each rat. The Se-deficient (I) , (II) , and
control rats were sacrificed at 3, 12, 24, and 72h after injection, and the radioactivity in their organs
was measured using high-purity Ge detectors. The uptake of Se was higher in the brain of the Se-defi-
cient rats (I) and (II) than in that of the control ones. The uptake of Se was higher in the testicles
of the Se-deficient rats (II) than in that of the control ones. The uptake of As and Fe was larger in
the liver of the Se-deficient rats (I) than in that of the Se-deficient (II) and control ones. Selenium
enhances As excretion to bile in the rats. The observed accumulation of As in Se-deficient rats (I)
suggests that bile excretion of As was decreased by the severe Se-deficiency. The increase of Fe
uptake in the liver of Se-deficient rats (I) suggests an increase of Fe-binding proteins, such as ferritin

in the liver.
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Table 1. Glutathione peroxidase activity and Se content of Se-deficient (I),
(II), and control rats

GSH-Px activity Se content
Red blood cell Serum Serum
(U/mg protein) (U/mg protein) (pph)
Se-deficient rats (I) 14+1* 0.12+0.01* 43 +3*
Se-deficient rats (II) 56+ 4* j 14+01* j} 92+11 *i|
Control rats 1306 386=*26 628 + 48

1U=1umol NADPH oxidised/min
Values are mean = SD. of 5 rats. (* p<0.01)
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Table 2. Content (ppm) of Se and Fe in various organs of Se-deficient (I), (I), and control
rats determined by instrumental neutron activation analysis

Se Bone Brain Kidney Liver Spleen Testicles
Se-deficient rats (I) ND 06+0.1* 06=0.1*— 0.07+0.03*— 03=x0.1* 24+£02%
Se-deficient rats (II) ND 0.7 % O.l*j 15+ O‘Z*ji 019 0.0B*j 11+ 0.2’j| 83z 1.2*j|
Control rats ND 1.0+0.1 7910 31+03 23+02 103+14

Fe Bone Brain Kidney Liver Spleen Testicles

Se-deficient rats (II) 434 142+18 300£26 497 £ 41 2726 +238%— 148+17

Se-deficient rats (D) 58+ B*il 13020 300+35 654 + 41 *] 2434 + 247*:| 157+10
Control rats 40+6 160 =24 258 +26 45245 1431+241 ] 15013

Values are mean *+ SD. of 5rats. (* p<0.01)
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Fig. 1 Time-dependent uptake (%) of Se in various organs

of the Se-deficient (I), (II), and control rats

—@— Se-deficient (I) ——  Se-deficient (II) —3¢&— Control

ELYRZ (1) BLC 0D BORANBITLAZEL OB AABIZIFEZ—FHL, 3 bo—#
LB U TR Z2EMEZR L7z, Table. 2IT/RLA2& D, LY RESy b (1) BXU (D i
BWT, MAOEL VEEIIZEZ KL CRBETH 720 BV VARRLTL B EE&EBTOEL v
BEGETT 5, ML 2RbECRET2METHY, 27, L RZBICMEOLL Y %
KBS LBEEMCRIECMORATAL I EMRESATHE D, S CHLNERE, AR
D=2t UTHRIZOEEMIZEL 2R ALUEIH L Z L 2R RBEL T b,

ELURZ (D) BOBEAMOATFNLL VL, 3¥ P O— VEORD) ARE & B LTI,
LaL, Ly RE (1) BOBERIRATNLELYE, 2 bo—VEORY AL L IFIT—HL
FEER L. L VTR EELRE RS TwAI MO TEY Y, vL v RE 1D #
DIFENDOEL VORY AHOEMEI IO LITERLTWwEEEZOND, —F, ELYRZ (1) B
T, REFRRIZLZ ZRUBOBRDDIZ, L v OLEERILRD o2 ESTE I,

LY UANDZTEOR Y AABRLEEICELTIE, L URZ (D BTiRay bu— B —HL
THEY, BAFBDOILEholz. BV YREZ (D B, GSH-PxFERHEOEKTHFEDLILL VREIZ
IBZEBEIRTVWEIOD, L YUNOTHEOEBIIEELZRIFTEOLL VREZRETIIZVI L
FHOLPER ST —F, ELUYRZ (1) BIZBWTIE, &R, BCOFBR~OLvES L UHOIY A
AA, T b m—VEEL B LTHIL . Fig 2 (1) 12, B, JFES X OB BT 2 L BRI


saito
長方形


(MEEFRERMAR HF165%K 1999]

10 4
Liver Spleen
s’ g3
o 6 ~
L z
2 o1
0 0
0 20 40 60 80 0 20 40 60 80
Time (h) Time (h)
(2) Fe 4
Spleen
53 IS
L] Q
3 iy
B )
=] =R
0
0 20 40 60 80 0 20 40 60 80
Time (h) Time (h)

Fig. 2 Time-dependent uptake (%) of (1) As and (2) Fe in various

organs of the Se-deficient (I), (II), and control rats
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Table 3. Iron status in the serum and hematologic parameters in the blood of Se-deficient (I),
(ID, and control rats

Fe TIBC Transferrin saturation
(ug/dl) (ug/d) (pgsd
Se-deficient rats (I) 205+ 71 52344 50+ 19
Se-deficient rats (II) 173 +28 552 + 30 31+4
Control rats 17162 543+73 43+9
Hemoglobin Mean corpuscular Mean corpuscular
hemoglobin hemoglobin concentration
Hb MCH MCHC
(g/dl) (10-12g) (%)
Se-deficient rats (I) 162 23%5 405
Se-deficient rats (II) 16+1 19=1 371
Control rats 15+1 22+2 39+2

Values are mean + S.D. of at least 3 rats.
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