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Table1 Tissue distribution of “C-1-aminocyclopentane carboxylic acid (**C-ACPC) in
tumor bearing mice (Ehrlich tumor)

Tissue 10min* 30min** 60 min** 120 min **
%dose/gt
Tumor 3.74%0.73 14.43%4.3 19.16%1.62 28.46+1.94
Tumor to tissue concentration ratio

Blood 1.1 £0.3 4.6 +1.4 7.3 +1.3 11.7 £1.6
Muscle 1.8 £0.7 4.6 *=1.5 5.6 £1.1 8.6 1.4
Liver 0.7 +0.2 2.9 £1.0 3.9 0.8 50 1.0
Spleen 0.6 =0.2 3.1 £1.0 5.1 £1.1 7.9 £1.1
Kidney 1.0 £0.4 4.3 £1.2 6.9 1.1 10.7 *£1.1
Lung 0.9 0.3 4.3 £1.3 6.9 1.5 11.4 £2.1
Stomach 0.6 0.3 3.1 1.0 4.8 0.9 7.2 £1.1
Pancreas 0.1 £0.0 0.5 =0.2 0.9 £0.3 1.1 0.3
Heart 1.0 =0.3 2.7 0.6 3.5 +0.8 6.5 £0.7
Brain 2.3 £0.6 7.0 £1.8 8.6 =1.9 11.3 *=1.4

Mean of four animals
Normalized to body weight of 25 g

** Mean of five animals

Table 2 Tissue distribution of *4C-2-deoxy-2-fluoro-D-glucose (**C~FDG) in tumor

bearing mice (Ehrlich tumor)

Tissue 10min* 30 min** 60min ** 120 min **
%dose/gt
Tumor 6.44%0.40 8.01%2.56 7.17+1.39 6.32%+1.71
Tumor to tissue concentration ratio

Blood 2.1 0.2 6.2 £1.5 15.9 £2.0 23.3 *+6.2
Muscle 4.9 £0.3 2.4 0.5 2.7 £0.6 2.2 £0.7
Liver 2.0 =0.1 4.2 0.9 5.5 1.0 5.9 1.6
Spleen 2.5 £0.2 2.5 0.5 2.8 £0.3 2.7 £0.5
Kidney 1.4 =0.1 2.7 £0.7 4.8 =0.9 7.5 £2.2
Lung 2.5 £0.1 2.8 =0.6 3.0 =1.0 2.8 £0.4
Stomach 3.0 0.2 1.4 £0.6 2.2 1.3 1.5 0.3
Pancreas 3.6 £0.6 4.2 £1.1 4.0 =1.1 3.5 0.9
Heart 0.6 +=0.3 0.2 +=0.1 0.1 %=0.0 0.2 =0.1
Brain 1.1 £0.0 1.0 £+0.2 1.2 £0.3 1.5 £0.3

* Mean of four animals
T Normalized to body weight of 25 g

** Mean of five animals
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Table 3 Tissue distribution of C-a-aminoisobutyric acid (**C-a-AIB) in tumor

bearing mice (Ehrlich tumor)

Tissue 10min* 30 min ** 60 min ** 120 min **
%dose/gt
Tumor 3.55%+0.39 11.54+1.62 13.91+£2.72 13.96£3.93
Tumor to tissue concentration ratio

Blood 1.4 £0.3 6.5 =0.8 12.0 £2.1 14.5 £0.8
Muscle 3.0 0.6 9.7 3.0 12.0 £1.2 15.8 £3.4
Liver 0.8 0.1 1.5 £0.3 1.7 £0.4 1.7 £0.2
Spleen 0.5 0.1 1.1 =0.1 1.7 £0.3 1.9 £0.2
Kidney 0.1 0.0 0.3 0.1 0.5 0.1 0.6 +=0.1
Lung 0.8 £0.0 2.7 0.2 5.8 +0.8 5.8 £0.7
Stomach 0.6 £0.1 1.2 £0.1 2.3 £0.4 2.5 0.3
Pancreas 0.1 0.0 0.3 =0.0 0.5 +£0.1 0.7 0.0
Heart 1.0 £0.1 2.7 £0.9 3.0 +0.6 2.8 £0.4
Brain 5.4 0.7 11.5 £2.7 14.7 £2.9 12.2 £1.7

* Mean of four animals
T Normalized to body weight of 25g

Table 4 Tissue distribution of '#C-thymidine in
tumor bearing mice (Ehrlich tumor)

** Mean of five animals

Table 5 Tissue distribution of *C-DL-leucine
in tumor bearing mice (Ehrlich tumor)

Tissue 30min 60 min 120 min Tissue 30min 60min 120 min
%dose/g*t %dose/g*t
Tumor 8.96+£1.31 8.28+1.78 7.94+2.94 Tumor 7.78+1.63 8.07%1.02 8.42+£3.00
Tumor to tissue concentration ratio Tumor to tissue concentration ratio
Blood 4.5 £0.5 6.0 £1.5 8.4 3.1 Blood 2.6 £0.7 2.6 0.5 2.9 +0.9
Muscle 9.1 £1.3 10.4 £2.4 11.7 *£2.2 Muscle 3.1 £0.7 3.5 £0.3 3.6 £1.0
Liver 1.4 £0.2 1.5 £0.3 2.0 £1.2 Liver 1.2 £0.3 1.4 £0.3 1.7 £0.6
Spleen 0.7 £0.3 0.6 £0.2 0.5 0.2 Spleen 1.1 0.3 1.1 0.2 1.2 %=0.4
Kidney 2.4 £0.7 2.9 £0.9 3.8 *£1.6 Kidney 1.1 £0.3 1.0 =0.2 1.5 £0.7
Lung 4.5 £0.7 4.4 £1.1 6.3 *£2.9 Lung 2.0 £0.3 2.2 £0.2 2.5 £0.7
Stomach 2.3 £0.5 1.9 £0.3 2.5 0.9 Stomach 1.1 £0.4 1.2 £0.2 1.4 +0.5
Pancreas 3.7 £1.0 2.4 £0.5 4.5 x£1.2 Pancreas 0.2 £0.0 0.3 £0.0 0.3 %0.1
Heart 4.9 £0.8 5.8 =1.8 8.6 *=3.8 Heart 2.4 £0.6 2.7 0.1 2.9 £0.8
Brain 4.2 £1.0 3.8 £1.2 9.3 £3.9 Brain 4.0 0.8 4.2 *=0.4 4.8 *1.4
Small . 1.0 0.3 0.7 0.2 0.8 +0.3 * Mean of five animals

* Mean of five animals
t Normalized to body weight of 25 g
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Table 6 Tissue distribution of **C-L-leucine in
tumor bearing mice (Ehrlich tumor)

Tissue 30min 60min 120 min
%dose/g*t
Tumor 5.48+1.23 4.87+0.69 4.49=*1.38
Tumor to tissue concentration ratio
Blood 3.3 =£1.6 2.1 £0.5 1.7 %=0.5
Muscle 3.6 1.2 4.3 =0.8 4.0 *£1.5
Liver 0.7 0.2 0.7 £0.1 0.6 %=0.2
Spleen 0.7 £0.1 0.6 £0.1 0.5 =0.2
Kidney 0.7 £0.1 0.7 =0.2 0.6 *=0.2
Lung 2.2 1.0 1.4 £0.1 1.3 *=0.4
Stomach 0.6 £0.1 0.6 0.1 0.6 *=0.2
Pancreas 0.2 0.0 0.2 £0.1 0.3 £0.1
Heart 2.2 £0.5 2.2 £0.4 1.9 =0.7
Brain 3.6 £0.8 3.5 0.3 3.3 £1.2

* Mean of five animals
T Normalized to body weight of 25¢g
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Table 7 Tissue distribution of *C-1-aminocyclopentane carboxylic acid (**C-ACPC)
in tumor bearing rats (Hepatoma AH109A)

Tissue 10min 30min 60 min 120 min
%dose/g*t
Tumor 1.43%0.20 1.86=+0.06 2.30%+0.23 3.04£0.26
Tumor to tissue concentration ratio
Blood 3.5 +£0.6 5.5 +0.2 7.3 £1.0 10.6 £1.5
Muscle 4.9 0.7 4.9 *=0.3 5.5 0.6 7.5 £0.9
Liver 2.5 0.3 3.8 0.3 5.4 1.0 8.0 1.4
Spleen 2.2 £0.4 3.4 £0.2 4.6 =0.8 6.8 0.7
Kidney 2.8 +0.3 3.8 0.0 4.7 £0.5 6.6 =0.8
Lung 2.8 +0.4 4.6 £0.1 5.8 +0.8 8.3 0.8
Stomach 2.3 0.3 3.9 0.2 4.9 +0.8 7.0 0.6
Pancreas 0.4 £0.1 0.7 0.1 0.9 0.2 1.1 £0.3
Heart 3.6 £0.4 3.0 0.1 4.2 0.3 6.2 £0.5
Brain 6.1 0.3 6.5 £0.4 7.4 £0.2 9.6 1.1
Small intestine 2.4 £0.3 4.7 £=0.4 5.9 =1.8 8.4 =1.2

* Mean of four animals

t Normalized to body weight of 250 g
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Table 8 Tissue distribution of !*C-deoxy-2-fluoro-D—glucose (*C-FDG) in tumor
bearing rats (Hepatoma AH109A)

Tissue 10min 30min 60 min 120 min
%dose/g*t
Tumor 1.690.09 2.49+0. 34 2.34%0.21 2.19+0. 44
Tumor to tissue concentration ratio
Blood 3.0 =0.3 8.7 *=1.9 15.0 £2.0 21.2 £4.3
Muscle 12.4 £2.7 17.2 £6.7 16.1 £2.4 15.7 £6.9
Liver 2.8 0.4 6.5 £0.8 9.3 +0.1 10.8 £1.8
Spleen 3.7 +0.5 4.5 £0.7 3.6 +0.5 3.5 +0.4
Kidney 1.5 £0.2 3.9 +0.9 6.4 =1.0 8.0 £1.7
Lung 3.9 £0.6 6.7 +=0.9 5.8 =0.6 5.4 x£1.1
Stomach 4.6 1.0 8.0 +0.9 6.1 £1.1 5.1 1.6
Pancreas 8.3 £0.5 14.4 £1.6 11.4 %=0.9 11.7 £3.4
Heart 1.3 £0.3 1.4 £0.3 0.7 £0.2 0.7 £0.1
Brain 1.5 £0.1 1.6 =0.2 1.7 £=0.2 1.5 +0.3
Small intestine 2.5 +0.2 3.4 £0.8 3.1 £0.3 3.3 £0.7

*

Mean of four animals
Normalized to body weight

-

of 250 g

Table9 Tissue distribution of C-a-aminoisobutyric acid (**C-a-AIB) in tumor
bearing rats (Hepatoma AH109A)

Tissue 10min 30min 60min 120 min
%dose/g*t
Tumor 1.10£0. 20 1.67=+0. 23 2.13+0. 16 2.64+0. 47
Tumor to tissue concentration ratio
Blood 3.7 £0.7 8.0 1.6 14.1 £2.5 19.4 *+4.3
Muscle 9.1 =2.9 12.3 £1.5 10.8 *=1.5 13.0 *+4.2
Liver 2.4 0.4 2.2 £0.5 3.0 +0.6 3.4 +0.7
Spleen 1.6 £0.3 2.2 +£0.2 2.6 +=0.3 4.1 1.1
Kidney 0.2 +0.0 0.2 +£0.0 0.4 +=0.1 0.5 +0.1
Lung 2.1 £0.4 4.4 +£0.8 6.4 +1.2 8.1 2.2
Stomach 1.0 £0.1 1.5 £0.4 2.4 £0.4 3.6 £0.9
Pancreas 0.4 =0.2 0.6 +=0.2 1.1 %=0.4 2.1 £0.3
Heart 5.6 £2.1 4.3 =1.0 4.6 =0.5 5.5 +1.3
Brain 18.6 £3.5 22.3 *5.1 29.6 *6.1 29.0 +£6.7
Small intestine 1.1 +£0.3 1.6 +0.2 2.2 £0.6 3.7 £0.8

* Mean of four animals

t Normalized to body weight of 250 g
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Abstract

Comparative Distribution Study of !4C Labeled Amino Acids,
Glucose-Analogue and Precursor of Nucleic Acid,
as Tumor Seeking Agents

Kazuhiro SHIBA, Hirofumi MORI and Kinichi HISADA*

Radio Isotope Center, *Department of Nuclear Medicine, School of Medicine,
Kanazawa University

13-1, Takara-machi, Kanazawa-shi 920, Japan

As tumor-seeking agents, glucose analogues, natural amino acids, synthetic nonmetabolized
amino acids, and precursor of nucleic acids, etc., labeled with positron emitter, such as ''C
and *F have been recently investigated. However, there are very few reports concerning
comparative study of tumor uptake and tissue distribution of these agents. This preliminary
paper describes comparative distribution and whole-body autoradiography of these agents. '*C
labeled deoxy-2-fluoro-p-glucose (FDG), L-, DL-leucine, 1-aminocyclopentane carboxylic acid
(ACPC), a-amino isobutyric acid (a-AIB), and thymidine were intravenously injected through
tail vein into separate groups of the experimental animals. As the experimental animals, the
mice with Ehrlich tumor and the rats with Hepatoma AHI09A were used.

Within 30 min after injection, FDG had the highest tumor wuptake and tumor to tissue
ratios, although FDG was inferior to ACPC and thymidine in related to tumor to heart, lung
and brain ratios. However, the time course study indicated that tumor uptake of ACPC, a-
AIB and D-leucine increased with time, whereas those of other agents decreased with time or
reached a plateau. Thus, at 120 min after injection, ACPC had the highest tumor uptake
and tumor to tissue ratios, although ACPC was inferior to FDG in related to tumor to blood,
liver and pancreas ratios. Autoradiogram of ACPC showed very clear tumor image as well
as that of FDG. The above data suggest that synthetic nonmetabolized amino acids, such as
ACPC may be promising as tumor-seeking agents, when used with a single photon emission
computed tomography, while glucose analogue such as FDG, are the best tumor-seeking agent,
when used with a positron emission computed tomography.

(Received February 24, 1984)
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