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Use of Radiolabeled Monoclonal Antibodies for Diagnostic Imaging
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Kyoto University Hospital

Research Code No. : 733

Key Words : Monoclonal antibody, Indium-111,
Malignant melanoma, Colovectal cancer

Monoclonal antibodies (MoAbs) are expected to carry radionuclides selectively to target tissues
and to offer antigen-specific diagnosis. Indium (In)-111 has many favorable nuclear properties and is
efficiently labeled with MoAbs using DTPA as a bifunctional chelating agent. In-111 labeled MoAbs
are clinically employed for the diagnosis of malignant melanoma, colorectal cancer and acute
myocardial infarction in Japan. '

Although non-specific deposit of In-111 was seen in liver and bone-marrow,scintigraphy using
In-111 labeled MoAbs was encouraging, since it detected about 80% of tumors, tumors missed by
conventional diagnostic methods such as CT, and tumors in patients with normal serum CEA values,
and acute myocarditis as well as acute myocardial infarction was positive with In-11 labeled Fab
fraction of anti-myosin Ab.

Acute or subacute toxicity was not observed. Human anti-murine antibody (HAMA) was detected
in 53 of 64 (82.8%) patients who were intravenously administered with 20 to 42 mg of anti-melanoma or
anti-CEA MoAbs (whole IgG). In contrast, only 5 of 406 (1.2%) patients had detectable levels of HAMA
in their serum after receiving 0.5 mg of Fab fraction of MoAb. Recently mouse-human chimeric Ab has
been produced by recombinant DNA techniques, which localized well in xenografted tumors and seems
to be promising for clinical use. Investigations are under way to increase the tumor to non-tumor ratio
by modifying chelating agents for coupling MoAbs with radionuclides.

I tL®ic ZD2o%ELER, RITESL-E ., 2
PR « FUERISZFIR L BRI, &< h m—F ARV ABEEZEN, RIitT 55
LRIADOTFH, 2ZW, BERCFBEIhTky, & RoeH0hRSHxE R TE 5D X 5 /s
EDE /7 r—F LHEOEN O ILFEED BRWrcic s LB ERTWE, Fr T Dks
MRy KE IR, —F, HHERETE W2 7w = adithk B 5 ERSE OB E
RD 2AVEEF#REIRLBREOBIE DBKB X UFROBE R OWTHRA B,
BRWET, Lrb—FeeE Y A¥+ v TX 5,

SERL24F 8 A25H (1)



902

H@LH ok A€ 70— F AHE

Table 1 Immunoscintigraphy and human anti-murine antibody (HAMA) response
after receiving radiolabeled monoclonal antibodies in Japanese patients

Patients Radionuclides Antigen/Antibody Form/Dose ~ HAMA

Mal. melanoma In-111 HMWA./ZME-018 12G/20mg 18/26

: ' In-111 p97/96.5 12G/20mg 14/17

Golorests] i In-111 CEA/ZCE-025 12G/42mg 21/21

olorectal cancer 1131 CEA, CA19-9/IMACIS-1  F(ab),/2mg  1/7*

Acute myocardial In-111 Myosin/R11D10 Fab/0.5mg  5/406

*Patients of Kyoto University Hospital
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Fig. 1 A 22-year-old man with malignant melanoma. Series of whole body scans
were obtained at 1, 3 and 6 days after receiving In-111 labeled ZME-018
antibody. Antibody uptake in the subcutaneous tumor of his head (arrow head)
was apparent. However, deposits in the liver and bone-marrow were also high.
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Fig. 2 A 55-year-old female with cancer of sig-
moid colon. Anterior (Left) and posterior
(Right) whole body scans were obtained at 3
days after infusion of In-111 labeled ZCE-025
antibody. In spite of normal serum CEA levels,
immunoscintigraphy clearly demonstrated the
tumor in her left pelvis. Liver uptake was also
high.
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Fig. 3 A 6l-year-old male with recurrent rectal cancer. a, b. Anterior and
posterior pelvic images at 3 days after infusion of In-111 labeled ZCE-025
antibody, ¢, d. CT after contrast enhancement. Immunoscintigraphy revealed
the antibody uptake not only in the lower pelvis (arrow) but alse in the left
ileosacral joint (b) (arrow head). CT demonstrated the recurrent presacral
tumor (d) (arrow), and the enlargement of left common iliac lymphnodes was
retrospectively suspected (¢) (arrow head). This was confirmed by surgery and
successfully operated on. His serum CEA levels were also normal.
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Fig. 4 Schematic representation of various forms of monoclonal antibody.
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Fig. 5 Scintigraphies of nude mice bearing LS1&0 human colorectal cancer. a,
Images of a mouse at 1, 2 and 4 days after injection of 1-131 labeled parental
mouse antibody to CEA. b, Those of mouse-human chimeric antibody. The
mouse-human chimeric antibody localized well in transplanted turor (T, as
was seen with parental mouse antibody. B: bladder.
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