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Fig. 1. Preparation of morphological specimens.
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Fig. 2. Morphological specimens at 24 hours after i.v. injection.
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Fig. 3. Preparation of subcellular fractions.
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Table 1. Subcetlular distribution of "™Yb-citrate “Ga-citrate and
"mn—citrate in Yoshida sarcoma and Ehrlich tumor.
. Nuclear Mitochondria Microsome Supernatant
fraction fraction fraction fluid
o |® Yb-citrate 34.3% 18.0% 15.7% 32.1%
S g .
28 % Ga-citrate 26.7 13.6 6.9 52.8
>3 |15 1 _citrate 16.8 9.8 6.2 67.3
% ybcitrate 17.5 10.6 26.1 45.7
"8 S| e
}—cj § Ga-citrate 8.1 7.1 10.2 74.0
@5 180, Citrate 6.2 8.5 3.9 81.3

Table 2. Subcellular distribution of the protein in Yoshida sar-
coma and Ehrlich tumor.
Nuclear Mitochondria Microsome Supernatant
fraction fraction fraction fluid
<« [ % Yb-citrate 34.8% 16.2% 9.2% 39.7%
%g #Gaitrate 39.5 13.5 7.1 40.0
> & 8" In_citrate 38.8 12.7 8.9 39.7
- [® ybcitrate 16.1 6.6 11.7 65.6
;.‘E‘g  Ga-citrate 20.1 8.8 12.2 58.9
6 2 ey e 2.1 8.3 4.6 67.0
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Table 3. Specific activities of the protein in the nuclear fraction,
mitochondria fraction, microsome fraction and supernatant fluid.
(Specific activities were calculated by dividing the values of
Table 1 by the values of Table 2)

Nuclear Mitochondria Microsome Supernatant
fraction fraction fraction fluid
oo [P Ybcitrate 0.99 1.11 1.71 0.81
T E ) i
53| " Gaitrate 0.68 1.01 0.97 1.32
[+
@ WM Iy citrate 0.43 0.77 0.70 1.70
. 1® ypcitrate 1.09 1.61 2.23 0.70
2 g % Ga-citrate 0.40 0.88 0.84 1.27
<= |
e IBMIn citrate 0.31 1.03 0.85 1.21
(#5uCi) EHLKL. Fig. 4. Mean retention- values of 'Yb, ¥Ga
Min-citrate S (carrier free) : A" TH~ and "In in tissues of rats with Yoshida
RAEEICEUTEN L 0% 1 EaL00.4ml (F  Soroom® '
4uCi) FHLL.
"Yb-citrate Win-citrate
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g, 1.5%/gThHo, B, OKEIEKRHBICHEDL L
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g. 0.13%/3CTH LI EBRI DT L CHOLE, B
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Table 4. Mean retention values of '"™Yb-, "Ga-, and "In-citrate in
tissues of rats with Yoshida sarcoma.
10 min 30 min 60 min 120 min
Blood 34.66.% 19.75% 17.44% 10.06 %
Liver 3.63 3.01 4.28 4.31
% Bone 10.42 15.98 19.46 25.85
% Muscle 17.20 14.84 12.04 7.98
= Spleen 0.32 0.2 0.30 0.29
8 Kidney 1.16 1.06 1.64 2.67
Tumor 1.38 1.65 1.9 2.09
Total 68.77 56.51 57.12 53.25
Blood 43.31% 30.72% 23.59 % 18.73%
Liver 4.34 3.98 3.99 5.43
. Bone 4.86 7.04 9.39 9.98
g Muscle 16.49 20.87 20.45 17.10
5 Spleen 0.55 0.51 0.44 0.48
s Kidney 1.55 0.81 0.78 0.69
Tumor 1.09 1.80 1.81 2.20
Total 7179 65.73 60.45 54.61
Blood 2057% |  14.3% 10.54 % 1.8%
Liver 26.06 27.82 28.39 30. 52
® Bone 3.64 2.60 2.38 1.75
.«g Muscle 7.98 4.50 2.91 1.52
£ Spleen 0.70 0.77 0.76 1.06
g Kidney 2.64 1.76 1.60 1.39
Tumor 0.80 0.67 0.56 0.59
Total 62.39 52.45 47.14 44.81
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Fig. 5. Retention values of '™Yb, “Ga and

"In in blood, tumor and tumor from which
perfused blood is removed.
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0.01M phosphosaline Buff. (pHT.3) th T o 3 &
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FCG-120 0.1mlZMA TIT°CTSH A v % 2 ~ —
FLibEELABL, FRERKBFETCG-120
NDOJRERERD 1.

3. ERER
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Fig. 6. Adsorption of labeled compounds to
hydroxyapatite crystal in the protein solution
(albumin and transferrin).
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Table 5. Adsorption rate (%) of labeled compounds to the hyd-
roxyapatite crystal and cation-exchange resin in (.01 mole phospho

saline buffer solution (pH=7.3).

; o 1o
l Wi chloride | ®Gacitrate | ®Yb-citrate | ®Fe-chloride | & Chlor
‘ merodrin
hydroxyapatite 34.5 82.3 92.4 99.5 16.2
cation -exchange
o 70.3 95.7 99.3 97.7 61.4
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Fig. 7. Retention values of ™Hg and %*Sr in
blood, tumor and tumor from which perfused
blood is removed.
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Abstract

Comparisons of biological behavior of '™Yb-citrate, ¥Ga-citrate and ™In-citrate
in the tumor tissue were performed by macroautoradiography as well as by su-
bcellular fractionation according to the method of Hogeboom and Schneider, using
Yoshida sarcoma-bearing rats and Ehrlich tumor-bearing mice. And the uptake of
'®Ybh, ¥Ga and "'In into the tumor and various organs was assayed at 10, 30, 60
and 120 minutes after i.v. injection, using the rats subcutaneously transplanted with
Yoshida sarcoma.

Autoradiographical findings showed that the uptake of these nuclides was
predominant in viable tumor tissue rather than in necrotic tumor tissue. Among
the subcellular fractions of Ehrlich tumor, most of the radioactivity was localized
in ‘'the supernatant fraction and a small amount of radioactivity was found in the
fractions of nuclear, mitochondria and microsome. In Yoshida sarcoma, the results
were almost similar in the three nuclides. And specific activities of protein {(cpm/mg)
of these four fractions were not greatly different in the three nuclides. After i.v.
injection of these nuclides, these nuclides were rapidly taken up into the tumor,
and these nuclides taken up into the tumor were not excreted out of the tumor.
And it is a well-known fact that ™Yb, Ga and "In are not sulfur coordinators
but weak nitrogen coordinators. Considering the above-described facts, it 'is pres-
umed that the chemical bond of these elements is not chelate ring but ionic bond.
From in vitro adsorption test of these nuclides to the hydroxyapatite crystal and
cation exchange resin, it is presumed that the reason for the strong affinity of
®Yb to the bone is attributed to the fact that '®Yb stavs mostly as cation form
in the blood.




