
43 CH9700389

67Cu-LABELLED ANTIBODY FRAGMENTS FOR RIT: STRATEGIES TO PREVENT
KIDNEY ACCUMULATION OF 67Cu -LABELLED METABOLITES

R.A.D.Rutherford, K.Zimmermann, R.Waibel, C.Ruch, C.DePasquale, I.Novak-Hofer

Two different approaches to reduce accumulation of radiocopper labelled metabolites in the kidney were
pursued. The first strategy consisted of pharmacological blockade of reuptake of metabolites by predosing
with basic amino acids. The second approach is chemical modification of the DOT A chelator in an attempt
to increase clearance of metabolites from the kidneys.

Administration of 67Cu-labelled antibody fragments
leads to high levels of radioactive metabolites in the
kidneys, which is at the present time the major limiting
factor for their application in radioimmuno-therapy
(RIT). The aim of the studies outlined below is to un-
derstand and to influence the behaviour of these me-
tabolites.

One approach aimed at limiting the uptake of radi-
ometal labelled antibody fragments or peptides in the
kidney involves the use of high concentrations of ba-
sic amino acids such as L-lysine. These substances
compete with cationic groups in the protein for nega-
tively charged binding sites on the luminal membrane
of proximal tubule cells, resulting in saturation of the
sites, reduced renal uptake of the filtered protein and
significant proteinurea. We have attempted to eluci-
date further the mechanisms behind the effects of
lysine blockade in mice by examining the renal uptake
of two different 67Cu-labelled antibody fragments fol-
lowing high dose lysine treatment. A marked reduction
(-45%) of the renal uptake of the 67Cu-labelled anti-
CEA MAb35 F(ab')2 was observed following high
doses of lysine, although surprisingly, no inhibition of
the renal uptake of the 67Cu-labelled anti-NCAM
SEN7 F(ab')2 fragment could be achieved following
an identical L-lysine dosing protocol. A number of
more recent studies have suggested that the non-
specific uptake of radiometal-labelled MAbs and their
fragments may be due to the net charge of the radio-
immuno-conjugate. This net charge is dependent on
amongst other factors, the number and charge of
metal complexes attached to the MAb and potential
net charge differences between the MAb35 and SEN7
67Cu-labelled F(ab')2 fragments which might underlie
their differential renal uptake in the presence of L-
lysine, are currently undergoing extensive investiga-
tion.

The results of these studies to date, indicate that the
use of basic amino acids to reduce the renal accumu-
lation of radiometal-labelled antibody fragments is not
universally applicable but may be specific for each
particular radiometal-labelled immunoconjugate de-
pending on the net charge characteristics displayed.

In our studies on the metabolism of 67Cu-labelled
F(ab')2 fragments of anti-neuroblastoma MAb chCE7,
we observed rapid metabolism of this radioimmuno-
conjugate in the kidney and identified the principal
metabolite as the lysine- adduct of the CPTA-copper
complex. Exchange of the CPTA chelator with the
anionic and more hydrophilic DO3A ligand led in tu-
mour mice to a four fold decrease in kidney uptake,
indicating that charge and lipophilicity of the gener-
ated metabolites are important parameters determin-
ing their clearance from the kidneys [1]. Because
glycine conjugates of various compounds have been
shown to rapidly clear through the kidneys we have
proceeded to synthetize the DOTA chelator (R1 in
Fig.1) linked to 3 different glycine containing peptides,
in an attempt to further decrease radioactivity levels in
the kidney .

Fig. 1: Bifunctional peptide- linked DOTA chelators
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Linkage to lysine residues of the antibody fragments
is in every case over a phenyl isothiocyanate group
(R2 in Fig.1). The synthesis of the compounds has
been completed and biodistribution studies as well as
analysis of the generated metabolites will follow.

REFERENCE

[1] I. Novak-Hofer et al: (1996) "Radioactive Iso-
topes in Clinical Medicine and Research XXII"
(H.Bergmann, A.Kroiss, H.Sinzinger (eds.), in
press


