516 thd)e3)A]: 4324 A6 &, 1998

Re-1883} Tc-99m 3 A] A ZF284| CEAT79.49]
A E4 QAN BE

Agthh ojstenet dojstadl | g 7d 2 Lo el Ta ® o|stoiottn oFetuyett
201270 - HRY - oA’ AYA' - B4 . olgA'"?

o154 - B2 - o1y - o157

In Vitro Properties and Biodistribution of Tc-99m and Re-188
Labeled Monoclonal Antibody CEA79.4

Mee Kyoung Hong, B.S.,"”’ Jae Min Jeong, Ph.D.,"? Jeong Seok Yeo, M.D.,'! Kyung Min Kim, M.D.,'
Young Soo Chang, M.s.,!? Yong Jin Lee, M.S.,l’2 Dong Soo Lee, M.D.,"2 June-Key Chung, M.D., "
Myung Chul Lee, M.D."* and Seung Jin Lee, Ph.D.*

Department of Nuclear Medicine,' Cancer Research Institute,” Institute of Radiation Medicine,’

Seoul National University College of Medicine, Ewha Womans University College of Pharmacy,” Seoul, Korea

Abstract

Purpose: Radiolabeled CEA79.4 antibody has a possibility to be used in radioimmunoscintigraphy or
radioimmunotherapy of cancer. We investigated the in vitro properties and biodistribution of CEA79.4
antibody labeled with Re-188 or Tc-99m. Materials and Methods: CEA79.4 was reduced by 2-mercap-
toethanol to produce-SH residue, and was labeled with Re-188 or Tc-99m. For direct labeling of Tc-99m,
methylene-diphosphonate was used as transchelating agent. CEA79.4 in 50 mM Acetate Buffered Saline (ABS,
pH 5.3) was labeled with Re-188, using stannous tartrate as reducing agent. In order to measure immu-
noreactivity and the affinity constant of radiolabeled antibody, cell binding assay and Scatchard analysis
using human colon cancer cells SNU-C4, were performed. Biodistribution study of labeled CEA79.4 was
carried out at 1, 14 and 24 hr in ICR mice. Results: Labeling efficiencies of Tc-99m and Re-188 labeled
antibodies were 92.4 +5.9% and 84.7+4.6%, respectively. In vitro stability of Tc-99m-CEA79.4 in human
serum was higher than Re-188-CEA79.4. Immunoreactivity and affinity constant of Tc-99m-CEA79.4 were
59.2% and 6.59%10° M, respectively, while those of Re-188-CEA79.4 were 41.6% and 4.2X10° M, respec-
tively. After 24 hr of administrations of Re-188 and Tc-99m labeled antibody, the remaining antibodies in
blood were 6.32 and 9.35% ID/g respectively. The biodistribution of each labeled antibody in other organs
was similar because they did not accumulate in non-targeted organs. Conclusion: In vitro properties and
biodistribution of Re-188-CEA79.4 were similar to those of Tc-99m-CEA79.4. It appears that Re-188-
CEA79.4 can be used as a suitable agent for radioimmunotheraphy. (Korean J Nucl Med 1998;32:6:516-24)
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Fig. 1. Effect of the concentration of stannous ion on the radiola-
beling yield of Re-188-CEA79.4. Reduced antibody vials
were treated with different amounts of stannous tartrate (0.14
~1.4 mg) followed by the addition of Re-188 perrhenate and
were incubated at room temperature for 1h.
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Fig. 2. Effect of reaction tim

e on radiolabeling yield of Re-188-

CEA79.4. Reduced antibody vial with 0.7 mg of stannous
jon(stannous tartrate) and Re-188 perrhenate (~185 MBq
(~5 mCi))were sampled at various time points.
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Fig. 3. Binding assay of Re-188-CEA79.4 to SNU-C4 cells for mea-
suring immunoreactivity. The specific binding (@) was ob-
tained by subtracting non-specific binding (A) from total
binding (¢).
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Fig. 4. Scatchard plot of in vitro binding of Re-188-CEA79.4 to
SNU-C4 cells. The proportion of specifically bound antibody
to SNU-C4 cells is plotted against the molar concentration of
bound antigen. The affinity constant, Ka (4.20 x 10° Lmole)
is the slope of the straight line obtained by regression

analysis of the plot.
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Table 1. Immunoreactivity and Affinity Constant of CEA79.4 Antibody Labeled with Tc-99m and Re-188

Tc-99m-CEA79.4 Re-188-CEA79.4
Labeling efficiency 92.4+59%* 847+ 4.6%"
Immunoreactivity 59.2% 41.6%
Affinity constant 6.59%x10° L/M 420x10° L/M

* n=15; T, n=4.

Table 2. Biodistribution Data of Re-188-CEA 79.4 and Tc-99m-CEA79.4 in Normal ICR Mice
(Unit : %ID/g)

Re-188-CEA79.4 Tc-99m-CEA79.4
Organ
1h 14 h 24 h 1h 14 h 24 h

Blood 29.2+3.7 11.3+2.8 63+12 313+%5.1 124+1.0 9.4+21
Muscle 1.1+0.5 0.9+0.2 0.7+02 0.8+0.1 1.3+0.1 1.1+0.1
Fat 24104 1.5402 1.1£0.2 14103 1.71+0.1 1.3+0.3
Heart 4005 23+0.6 1.3+0.2 4.0+0.9 25103 2.0+0.3
Lung 8.3+24 45+1.6 24+1.0 72412 3.1%+2.1 321038
Liver 104117 3.6+0.9 27105 6.6+0.5 2.9+0.5 22404
Spleen 65+12 2.81+0.9 1.6x£04 44107 32104 22404
Stomach 33x16 0.7+0.3 1.1+0.3 1.7+0.6 09+03 09+03
Intestine 2.61+0.6 0.8+0.2 0.6+0.2 2.6+15 0.84+02 09102
Kidney 30.01+6.7 84+14 7.8+19 104+1.8 9.6+0.3 6.81+2.4
Bone 32106 1.4+0.9 1.0£0.2 41%12 25403 27104

All the values represent mean+S.D., n=4.
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Fig. 5. In vitro stability of Re-188(llD and Tc-99m labeled CEA79.4
(®). The radiochemical purity of labeled antibody was
measured by TLC after incubating at room temperature (A) or
in human serum with 5% CO2 at 37C (B).
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