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Labeling IgG with **™Tc using 2-iminothiolane
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2-iminothiolane is known to bind NH, group of lysine in the protein and deliver SH group, which
can be used to label protein with **™Tc. In this study, we looked for the best reaction ¢ondition in
which 2-iminothiolane is conjugated to human polyclonal IgG and labeling condition with *"Tc-
glucoheptonate. Labeling yield was measured with TSK G4000SW column and HPLC or precipitation
with 109% TCA (trichloroacetic acid) and 1% HSA. In vivo distribution was investigated with
Staphylococcal abscess bearing rats. With decreasing glucoheptonate, the labeling yield decreased.
Without 2-iminothiolane, *™Tc-glucoheptonate was bound to IgG, which seemed to be direct labeling.
With increasing 2-iminothiolane upto 20 times higher than IgG, the labeling yield increased, and
plateau was seen with higher molar excess of 2-iminothiolane. Polymer formation was not observed.
The pH for the conjugation of 2-iminothiolane and IgG was best around 6.4. **"Tc-2-iminothiolane-
1gG showed faster blood clearance, higher renal activity and lower hepatic and splenic activity
than ¥*™Tc-DTPA-IgG. The biodistribution of **Tc-2-iminothiolane-IgG with higher molar excess of
2-iminothiolane was not different from that with lower molar excess. Labeling antibodies with *™Tc
using 2-iminothiolane can afford a possible route to simple labeling and wide clinical use of the
immunoscintigraphy.
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Fig. 1. HPLC radiochromatograms of °™Tc-2-iminothiolane-IgG
labeled with different contents of glucoheptonate.
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Fig. 2. HPLC radiochromatograms of IgG-2-iminothiolane *mTc-
obtained with the different reaction time.
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Fig. 3. Labeling yeild with *"Tc-glucoheptonate of Fig. 4. Labeling yeild with *"Tc-glucoheptonate of
2-iminothiolane-IgG conjugates prepared with 2-iminothiolane-IgG conjugates prepared with
various molar excess of 2-iminothiolane. various pH.

Table 1. Biodistribution of **"Tc¢-2-iminothiolane-IgG and *™T¢-DTPA-IgG in Staphylococcal abscess bearing

rats.
IgG-2-Iminothiolane-*™Tc IgG-DTPA-#¥"T¢
X6 X 60
~ 4hrs 24hrs 4hrs 24hrs 4hrs 24hrs
Organs Mean SD. Mean SD. |Mean SD. Mean SD. |Mean SD. Mean SD.
Blood 2.10 0.36 0.78 0.07 1.69 0.38 0.67 0.11 2.37 0.27 1.23 0.29
Liver 0.78 0.16 0.68 0.06 0.74 0.18 0.58 0.06 1.87 0.26 1.72 0.38
Spleen 0.60 0.10 0.64 0.10 0.57 0.15 0.52 0.10 1.50 0.14 1.53 0.24
Kidney 5.89 0.57 12.76 1.02 6.78 137 1177 1.46 2.45 0.41 3.10 0.65
Sternum 0.16 0.03 0.12 0.02 0.14 0.04 0.09 0.00 0.29 0.05 0.42 0.27
Femur 0.22 0.03 0.18 0.02 0.21 0.06 0.16 0.02 0.35 0.08 0.33 0.04
Muscle 0.10 0.01 0.07 0.01 0.07 0.01 0.07 0.01 0.13 0.02 0.05 0.20
Thyroid 0.12 0.04 0.06 0.04 0.11 0.02 0.04 0.01 0.12 0.03 0.08 0.02
Lung 0.78 0.16 0.43 0.11 0.68 0.31 0.28 0.03 1.64 0.38 0.68 0.08

Stomach 0.39 0.09 0.15 0.02 0.31 0.03 0.12 0.01 0.99 0.25 0.38 0.08
Abscess 113 0.32 0.80 0.25 0.94 0.28 0.83 0.24 0.75 0.26 0.77 0.20

X6 : 6times molar excess of 2-iminothiolane to IgG
X 60: 60times molar excess of 2-iminothiolane to IgG
6 head for each group

A o F71eA € W3kek(Fig. 3). = polymersl ¥4 3 IgGel Eul9) Mol e AWEr Aol 13
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pHe| Wistol] u} 529 Wt pH 6.5 S-2ZolA 713
22 772 9o (Fig. 4), = 4
3. SUFY YA AHWSH #nTco] 4 Fxo d2} o]-4H anhydrous DTPA
#nTc.DTPA-IgG X t} %"Tc.2-iminothiolane IgG = $.23 23| (polymer) 7} 7] A o] o] %mT¢
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Fig. 5. Reaction of proteins with 2-iminothiolane.
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71 3=, & 7o) AH&E Al w523 glucohep-
tonate®} barbiturate buffer® o] &3 24 F x| o]
odeiA o),
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