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High affinity complexes for the tumor were obtained by changing pH and composition in the
preparation of *™"Tc-DMSA. The purpose of this study was to investigate the tumor affinity, and in
vitro and in vivo characteristics of these complexes. The results obtained were as follows;

1) Tumor imaging agent was formed successfully at pH 6.0~9.0 and renal imaging agent at pH
2.0~5.0.

2) The serum protein binding of *"Tc-DMSA was 89.1~92.8% at pH 2.0~5.0 and 11.8~30.5% at
pH 6.0~9.0 respectively, and it was not changed with time.

3) The T 1/2 of tumor affinity complex in blood between 3 and 6 hours after injection was 187+
29 minutes (mean+SD).

4) In the blood, the radioactivity was mainly in the plasma, and less than 1% was in the cellular
components.

5) In the Walker carcinosarcoma 256 bearing Wistar rats, the radioactivity in the kidney increased,
and decreased in the skeleton with time. The radioactivity in the tumor showed the peak in 6 hours
after injection and decreased thereafter.

6) In the tumor cell, the radioactivity localized mainly in the cytosol, the soluble fraction of the
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cytoplasm.

This study provides the basic knowledge about tumor affinity and usefulness of **Tc-DMSA in the

diagnosis of malignant disease.
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Representation of sterochemistry.
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Table 1, Composition of 99Mr.DMSA Kit

Component mg/ml Mol used

Meso-DMSA 1.0 5.49x 107
SnCl, 0.1 4.43 x 1077
NaHCO3 1.0 1.19x 107
Glucose 10 5.55x 107
Ascorbic acid 0.7 3,97 x 107¢

DMSA : SnCl, =124 : 1
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Fig. 4. A typical cell fractionation scheme, Al preformed at 0 to 4°C.

Table 2. Labeling Yield and Protein Binding Activity of Meso—~DMSA at Various pH and Na s'9""Tc-€)4. (Percentage

of Total Radioactivity)

Protein binding

pH Complex A Complex B

: 1 hr. 2 hr. 3 hr.
2 100 0 92.9 85.1 86.7
3 100 0 88.3 85.8 91.4
4 100 0 89.1 87.0 83.9
5 100 0 77.5 85.0 76.6
6 8.5 91.5 19.9 30.5 17.1
7 6.5 93.5 13.1 28.4 21.4
8 3.8 96.2 17.2 16.7 16.4
'8 4.7 95.3 11.8 29.1 22.1
9 4.2 95.8 14.6 29.3 17.2
Na®*"M1c.04 0 0 13.5 12.7 15.1

* complex A ; acidic o9m

Tc-DMSA, complex B ; basic 99M 1. .DMSA.
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347kl 4] 6A17F Abole] wizbr] = 187+29%-0]9ich,

3. *“mTe-DMSAS| Hoy £

Wpre] hAps ol @ gl ZAste] 19 7
o] Azl =4 sdch(Table 3),

Expel 3

4, *"Tc-DMSAS| F
AlEA HHEE
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A)17k8) 74 3ol wtet Al
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Table 3. Distribution of **™Tc-DMSA in Blood Com-
ponent at 3 Hours after Injection

Plasma 98.9%
RBC 0.9%
WBC 0.1%
Platelet 0.1%
Total 100 %

Table 4. Organ Distribution of Injected 2°™Tc-DMSA in Tumor Bearing Wistar Rats at Various Time Interval After
Injection. (% of Injected Radioactivity/Gram of Tissue)

3 hr. 6 hr. 9 hr.

Mean SD Mean SD Mean SD
Blood 0.89 0.16 0.45 0.15 0.24 0.07
Brain 0.05 0.01 0.03 0.01 0.02 0.01
Heart 0.37 0.06 0.24 0.04 0.17. 0.06
Lung 0.68 0.12 0.32 0.13 0.36 0.13
Kidney 9.15 2.52 12.8 2.85 22.3 6.54
Liver 0.64 0.13 0.77 0.14 0.61 0.23
Spleen 0.42 0.05 0.37 0.04 0.47 0.16
Bone 5.34 1.77 3.05 0.48 1.54 0.53
Muscle 0.19 0.06 0.17 0.07 0.10 0.03
Tumor 0.79 0.16 0.97 0.17 0.58 0.23
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Table 5. Tumor to Blood Radioactivity Ratio of 99M1c.DMSA at Various Time Interval After {njection

3 hr, 6 hr, 9 hr,
Mean SD Mean SD Mean SD
Tumor 0.79 0.16 0.97 0.17 0.58 0.23
Blood 0.89 0.16 0.45 0.15 0.24 0.07
Tumor/Blood 0.89 0.23 215 0.41 2.42 0.47

Table 6. Intracellular Localization of 99mTc-DMSA in

Tumor Tissue of Walker Carcinosarcoma 256

Cystosol - Microsome Mi;c;::ahon- Nucleus
1. 0.63 0.07 0.14 0.17
2. 0.86 0.03 0.03 0.08
3, 0.74 0.08 0.07 0.12
4, 0.76 0.03 0.05 0.16
s. 0.66 0.04 0.06 0.23
6. 0.72 0.06 0.08 0.14
Mean 0.73 0.05 0.07 0.15
SD 0.08 0.02 0.04 0.05

4392 (plt] <0, 005), F Baleg 647kl H

Hol] o] & & 74 3lgict(Table 4), Foko] el wl
g = 64] 7ol 34| 2hof| A et f-2 3HA E gk o (p<
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[t]>0. 05) (Table 5).
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Table 7. Differences in Organ Distribution with Several
Kits at Various Time Interpal After Injection
(Radioactivity Ratio to Blood)

Kidney Bone Tumor
Author 3hr., 10.3 6.0 0.89
6hr., 28.4 6.8 2.15
9hr, 92.9 6.4 2.42
Yomoda 3hr. 19.7 47.1 2.06
Yokoyama 1hr, 442 8.91 1.02
2hr. 15.38 29.67 2.00
3hr. 125.0 138.0 6.50
Jeghers thr, 2.05 2.68 —
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