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Comparison of Direct-labeling Method of Antibody with #"Tc and "**Re
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Abstract

Purpose: We investigated the direct labeling method of antibody with *"Tc and '®Re and examined the
stability and function of these labeled compounds in in vitro and in vivo. Materials and Methods: Disulfide
bond of nonspecific human IgG was reduced to -SH group by 2-mercaptoethanol. Stannous ion was used
to reduce ~"Tc and '*Re. The stability of *"Tc-IgG and '®*Re-IgG was estimated upto 24 hrs. Biodistri-
bution was evaluated in abscess bearing rats at 4 and 24 hr post-injection of *"Tc or '**Re labeled IgG.
Results: The number of -SH group per reduced IgG molecule was 2.34. The labeling yield of P Te-1gG
and '®Re-IgG were 90% and 95%, respectively. The stability of ™ Tc-IgG at 1, 4 , 6 and 24 hr was 91%,
83%, 78%, 7% and that of 188Re—IgG at 1, 4, 16 and 24 hr was 94%, 80%, 47%, 42%, respectively. At 4
hr post-injection of 99mTc-IgG, high uptake was found on kidney, blood, stomach and abscess (9.42+0.68,
1.43+0.24, 0.86+0.18, 0.7240.10 %ID/g, respectively). The uptakes at 24 hr were kidney, abscess,
stomach, and blood in descending order. In case of 188Re—IgG, high uptake at 4 hr post injection appeared
on kidney, blood, abscess and stomach (3.92+0.62, 1.32+40.08, 0.88+0.01, 0.26 +0.06, respectively). The
uptakes at 24 hr were kidney, abscess, blood and stomach in descending order. The abscess to blood uptake
ratio of 99mTc-IgG was 0.5 at 4 hr and 2.02 at 24 hr and that of '®Re-IgG was 0.67 and 1.29. Conclusion:
#™Tc-IgG and '"Re-IgG canbe labeled efficiently with direct labeling method. However, *™Tc-IgG and
188Re—IgG, labeled with direct method, was unstable. Further study is needed to enhance the stability of the
antibody labeling. (Korean J Nucl Med 1999;33:84-93)
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Table 1. Effect of Reduction Conditions on the
Number of thiol Groups per Antibody

Molecule
ME:Ab*  Protein (mg/ml) Thiol group/Ab
2000:1 6.7 2.75
1000:1 6.63 2.34
100:1 6.8 0.245

*, Molar ratio of mercaptoethanol to antibody.
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Fig. 2. Biodistribution of ®™Tc-IgG in abscess bearing rats.
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Table 2. Biodistribution of Perthenate and '**Re-

IgG in Normal Rat 24hrs after Injection

Organ Perrhenate 188Re-IgG

Blood 0.017+0.004 0.31740.012
Liver 0.037+0.001 0.294+0.031
Lung 0.022+0.007 0.164+0.016
Spleen 0.013:+0.004 0.188+0.024
Kidney 0.025+0.007 3.998+0.198
Stomach 0.215+0.109 0.149+0.055
Muscle 0.00710.002 0.032 +0.009
Femur 0.0141-0.004 0.057+0.008
Thyroid 0.00240.006 0.025+0.014

* Three animals were used at each time point
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Table 3. Tissue/Blood Ratios of 99mTc-IgG and 188Re-IgG in Abscess Bearing Rats (mean=+SD)

99m,

Te-1gG **Re-1gG
Tissue —
4hr 24hr 4hr 24hr
Blood 1.00 1.00 1.00 1.00
Kidney 6.59+0.73 2714158 2.9640.62 13.75+0.26
Muscle 0.09+0.24 0.34+0.09 0.035+0.08 0.154 +0.0001
Abscess 0.5+0.26 2.0240.11 0.66+0.08 0.288 -0.04

*, Three animals were used at each time point.
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