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Biodistribution of Vanadium Compounds in Rats and Mice

1 1
Kuni IwaI", Shuichi KiMura", Kazuko Sarto”
Tatsuo IO~ and Ren IWATA”

“Department of Food Chemistry, and Z)Cyclotron Radioisotope Center, Tohoku University

Although there were reports that vanadium (V) plays some role in bone formation, its relation to the
ossification is not clear now. For this reason, we were interesbted to study the nutritional role of V, and
investigated the distribution of vanadium-48 (48V) in rats and their bones in comparison to that of
phosphorus-32 (32P). In whole-body autoradiograms of Wistar rats injected with *8V and %2P, 8V was
uptaked in all bones as well as *?P. *8V and 32P were uptaked in bone of Wistar rats more than that of
ODS rats (these rats having an osteogenic-disorder). The autoradiograms of the femur in Wistar and ODS
rats showed that both nuclids were distributed in the epiphysis. These results suggested that V partici-
pated in ossification through the same mechanism as P.

We also synthesized [48V] vanadyl pheophorbide chelate (48V(IV)O-Pheo) and examined it to apply as
a useful positron ,radiopharmaceuti(.:al for tumor diagnosis, since *®V emitted positron and pheophorbide
had photodynamic actions and an affinity to tumors. At 24h after injection, high uptake of *8V(IV)O-Pheo
was observed in FM3A, MH 134 and S 180 tumors. In the autoradiograms of mice bearing FM3A tumor,
48V(IV)O-Pheo showed the image of tumor most distinctly at 24h when compared with other *®V.
compounds. These results demonstrated that *®V(IV)O-Pheo may be useful as a new radiophamaceutical
for tumor diagnosis, which can be conjugated with the photodynamic therapy using light and pheophor-

bide.
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yY-48 Vanadium and P-32 Phosphoric acid
in Ristar rat 24 hr afier injection
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Fig.2. Autoradiographic images of femur in ODS and Wistar rats at 24h after injection of 18y
and 2P,
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Table 1. Tissue distribution of *®V(IV)O-Pheo in mice bearing FM3A, MH 134 and S 180
tumor at various time after injection

% dose/g of tissue

Organs
: %h 8h 16h 24h 48h

Blood 12.98+£0.20 9.42+1.09 6.3¢+0.22 4.94+0.10 2.11+0.13
Liver 11.05+0.66 8.25+0.40 7.41+0.27 6.42+0.33 4.10+0.13
Kidney 10.10+0.62  7.81+0.13 6.27+£0.20 4.82+0.25 3.78+0.18
Spleen 4.01+0.16  4.59+0.22 3.18+0.22°" 2.10£0.20°  1.65+£0.11° "
Lung 4354014 351+0.24° 1.72+0.15 7 1.17+£0.12" " 0.82 £ 0.07"""
Intestine 3.80+0.11 3.65+0.28 2.66+0.17 2.13+0.35  1.22+0.12°
Muscle 1.6340.1370.96 £0.12"" 0.8 £ 0.07" " 0.75 £ 0.02" " 0.55 £ 0.08" "
Skin 2.19+0.07"" 1,98+ 0.1 1.18 £ 0.12" 7" 1.02 £ 0.06 " 0.65 £ 0.06
FM3A tumor®  3.8240.11 4.424+0.21 4.47+0.23 5.42+0.23 2.9 +0.18
MH 134 tumor®  3.23+0.20 4.21+£0.22 4.78+0.39 5.21£0.28  3.60 £ 0.31

S 180 tumor®  2.48+0.19° 3.20£0.21° 4.10+£0.14 4.92+0.31 2.73+0.17

2FM3A and MH 134 tumor were implanted subcutaneously into C3H mice.
°S 180 tumor was-implanted subcutaneously into ddY mice.
Values are means  SE of four mice. Significant difference from FM3A tumor, %p <0.05; % %p <

0.01; * * % p <0.001.
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Fig.3. Comparative autoradiographic images of FM3A tumor-bearing mice at 24h after injec-

tion of *®V-compounds.

Tumor locations were pointed out by arrows.
V-48 V(IV)0-SO4, [*®V|vanadyl sulfate; V-48 V({IV)O-AsA, [*®*V|vanadyl ascorbate; V-48

V(IV)O-Pheo, [*®V]vanadyl pheophorbide;

porphyrin.

V-48 V(IV)O-TPP, ['®V]vanadyl tetraphenyl-
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