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This study was designed to evaluate the effects of various factors on the therapeutic
effect of the I-131 labeled anti-carcinoembryonic antigen monoclonal antibody(anti-CEA
antibody). Tetrazolium-based colorimetric assay (MTT) was used to compare in vitro
cytotoxicity of 3 Korean colon cancer cell lines (SNU-C2A, SNU-C4, SNU-C5) for
selection of proper 2 cell lines in this study. The changes of the size of tumor which was

xenografted to nude mice (balb/c nu/nu) were compared in 4 groups (group treated I-131

labeled anti-CEA antibody, group treated with non-radiolabeled anti-CEA antibody, group
treated with 1-131 labeled anti-human chorionic gonadotropin monoclonal antibody
(anti~hCG antibody) as nonspecific antibody, and group injected with normal saline as a
control). Immunohistochemical staining and in vivo autoradiography were performed after

excision of the xenografted tumor. The results were as below mentioned.
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The in vitro cytotoxic effect of I-131 labeled anti-CEA antibody is most prominent in
SNU-C5 cell line between 3 cancer cell lines.

The changes of xenografted tumor size in both SNU-C4 and SNU-C5 cell tumors at the
thirteenth day after injection of the antibodies were smallest in the group treated with
I-131 labeled anti-CEA antibody (SNU-C4/SNU-C5; 324/342%) comparing with other
groups, group treated with anti~-CEA antibody (622/660%), group treated with I-131
anti-hCG antibody (538/546%), and control group(1030/724%)(p<0.02 in SNU-C4 and p<0.1
in SNU-C5 at the 13th day after injection of antibodies).

On the thirteenth day after injection of the antibodies nude mice were sacreficed to
count the radiouptake of tumor and to check the changes of tumor size. Correlations
between radiouptake and change of tumor size were calculated in each groups and
significant negative correlation was only obtained in the group treated with I-131 anti-CEA
antibody (p<0.05).

There were no correlations between antigenic expression of carcinoembryonic antigen
and distribution of anti-CEA antibody in both SNU-C4 and SNU-C5 cell tumors on
immunoperoxidase staining.

On in vivo autoradiography the distributions of anti~-CEA antibody were heterogeneous
and the intensities of binding were various in SNU-C4 and SNU-C5 cell tumors.

It is concluded that I-131 labeled tumor-specific monoclonal antibody, anti-CEA antibody
is effective in suppressing the xenografted tumor growth and the effect is influenced by
sensitivity of tumor cell itself to the radiolabeled antibody and other local factors instead of
specificity of antibody.

Key Words : Radioimmunotherapy, Colon cancer, 1-131 labeled anticarcinoembryonic
antigen monoclonal antibody
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Fig. 1. Saturation curve of percent binding of 1-
131 CEA92 antibody to SNU-C4 colon
.cancer cells.
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Fig. 2. Comparative effects of 1-131 CEA92 an-
tibody on SNU-C2A, SNU-C4, and
SNU-C5 cell lines.
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Fig. 7. Calculation of radiation dosimetry in the
standard model of biodistribution of [-131
CEAS2 antibody in SNU-C4 xenografted
tumor.
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Fig. 8. Findings of immunoperoxidase staining(ABC method) in
SNU-C4 xenografted tumor, which was treated with I
-C4 xenografted tumor, which was treated with I-131

CEA92 antibody(X-200).

A. Avidin-Biotin Complex

staining using anti-CEA antibody as primary antibody.
This finding means the concentration and distribution of
CEA in tumor tissue. B. Avidin-Biotin comples staining
without primary antibody. This finding means that
small amount of CEA92 antibody bind to tumor despite
of relatively large amount of CEA expression.
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Fig. 9. Findings of immunoperoxidase staining(ABC method) in
SNU-C4 xenografted tumor, which was treated with I
-131 CEA92 antibody(x200). A. Avidin-Biotin Complex
staining using anti~-CEA antibody as primary antibody.
This finding means the concentration and distribution of
CEA in tumor tissue. B. Avidin-Biotin Comples staining
Without primary antibody. This finding means that
similar amount of CEA92 antibody bind to  tumor
compared to the concentration of CEA expression.

Fig. 10. Findings of immunoperoxidase staining{ABC method)
in SNU-C4 xenografted tumor, which was treated with
1-131 hCG antibody(x200). A. Avidin-Biotin complex
staining using anti-CEA antibody as primary antibody.
This finding means the concentration and distribution
of CEA in tumor tissue. B. Avidin-Biotin complex
staining without primary antibody. This finding means
that injected anti~hCG antibody does not not bind the
CEA in tumor.
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Table 1.

Results of Immunoperoxidase Staining
(ABC method) Which Show CEA Ex-
pression and Distribution of Injected
I- 131 CEA 92 Antibody in SNU-C4
Xenografted Tumor Tissues

Serial number CEA expression

Distribution of

antibody
1 ++ ++
2 +++ ++
3 +H~t+++ -~
4 + + +
5 ++ +~+
Table 2. Results of Immunoperoxidase Staining

(ABC method) Which Show CEA Ex-
pression and distribution of Injected
I- 131 CEA 92 Antibody in SNU-C5
Xenografted Tumor Tissues

Fig. 11. In vivo autoradiography of SNU-C4
tumor section showing dense uptake of
1-131 CEA92 antibody.

Serial number CEA expression

Distribution of

antibody
1 ++ +
2 +++ ++
3 + +
4 +~++ -~
5 ++ ++
6 At~ -~
7 e~ + +~++

Table 3. Results of in Vivo Autoradiography of
Injected 1-131 CEA 92 Antibody in

SNU-C4 Xenografted Tumor Tissues

Fig. 12. In vivo autoradiography of SNU-C4
tumor section showing irregular uptake
of 1-131 CEA92 antibody.

Serial number Intensity Homogeneity
1 - p—
2 +++ -
3 + -
4 ++ -
5 _—
6 .,+A —
7 + 4+ -
Table 4. Results of in Vivo Autoradiography of

Injected 1-131 CEA 92 Antibody in

SNU-C5 Xenografted Tumor tissues

Serial number Intensity Homogeneity

00~ O U1 WD

++ -
++ -
+ o
A+ -
++ -

i

Fig. 13. In vivo autoradiography of SNU-C4
tumor section showing very faint uptake
of 1-131 hCG antibody.
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