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INTRODUCTION 

In recent years the idea of detecting tumours in vivo by the use of 

radiolabeled monoclonal antibodies has become very attractive. A 

great variety of such antibodies directed against different tumour 

associated antigens has been characterized and some of them have 

already been successfully tested in imaging studies (1-4). The 

method of labelling involves normally direct radioiodination of the 

antibody or its F(ab'), or Pab fragment with either 1 2 5I or 
131 

I. A major drawback in the radioiodination technique is that in 

many cases the isotope is lost from the antibody rather quickly and 

accumulated mainly in the thyroid gland. 

In the studies reported here. In * was used to radiolabel the 

P(ab')- fragment of a monoclonal antibody (b-12) raised against a 

surface antigen of a mammalian breast tumour cell line (5). The in 

vivo distribution of the radiolabel was analyzed in mice bearing a 

transplant of fixed tumour cells in the left thigh. 

RESULTS 

1. Binding of DTPA to F(ab') 

DTPA was activated to the cyclic DTPA dianhydride as described 

in ref. 6. The dianhydride was reacted with F(ab')2 at 

different molar ratios ranging from 1 to 10 mol per mol 

P(ab') . Under the experimental conditions used 80-100% of the 

added cyclic DTPA dianhydride was covalently incorporated into 

P(ab')2 presumably through e-NH, groups of lysines. No 
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cros6linking of the protein could be observed on SDS gel6 and HPLC 

chromatograms. Studies regarding the stability of cyclic DTPA 

dianhydride in aqueous medium revealed a very fast hydrolysis of the 

dianhydride. i.e. 50\ hydrolyzed within 5-10 seconds. 

2. Loading of F(ab')2-DTPA with
 i nin 3 + 

P(ab')2 reacted with 3 mol cyclic DTPA dianhydride per nol was 

loaded with carrier-free In * in acetate buffer at pH 

4.2. This procedure yielded labelled F(ab')2 with a specific 

activity of 10 uCi/ug> Control experiments using previously 

hydrolyzed cyclic DTPA dianhydride have shown that In 

was not unspecifically associated with F(ab')2. The biological 

activity of 111In3+-labelled F(ab'), was retained to 75* 

or > 901 depending on the cell binding assay system used. 

3. Distribution and analysis of In * radioactivity in vivo 
111In3+-labelled F(ab*)2 (100-150 uCi) was injected into 

a mouse bearing a transplant of glutaraldehyde fixed tumour 

cells and after 48 hours the distribution of radioactivity was 

analyzed. About 75% of the injected radioactivity was still 

present in the animal. In all experiments the transplanted 

tumour cells could easily be detected but the main part of the 

label was distributed between liver and kidneys. Extraction of 

the radioactivity from these organs revealed that In * 
was present in a low molecular weight form comigrating in size 

exclusion chromatography with the free [DTPA * In *] 
complex. When the [DTPA In +] complex alone (not 

bound to F(ab')_) was injected, less than IX of the injected 
amount could be found in the animal after 48 hours indicating a 

very rapid clearance of the unconjugated complex. 

DISCUSSION 

The results demonstrate that DTPA can be efficiently coupled to a 

tumour specific F(ab')_ fragment and loaded with In 
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yielding a stable, highly labelled F(ab')2-[DTPA * l l lIn 3 +] 

complex. Although transplanted fixed tumour cells can be localized 

in vivo by the labelled antibody fragment, a significant amount of 

In + is found in liver and kidneys resulting in a very high 

background activity. The finding that In * in these organs is 

bound to a soluble low molecular weight component indicates a 

metabolic phenomenon rather than an unspecific crossreactivity of the 

antibody fragment. It is likely that the intact 

F(ab')2-[DTPA '
 111in3*] complex is taken up by liver and/or 

kidney cells and subjected to a general metabolism generating free 

or with a few amino acids modified [DTPA * 1 1 1 I n 3 + ] . This 

product is retained within the cell for reasons which are not clear 

at the moment. Studies with different chelating agents might give an 

answer to this problem. 
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