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A MODEL SYSTEM FOR THE EVALUATION OF
RADIOIMMUNOIMAGING OF TUMORS. M.Koizumi, K.
Endo,H.Sakahara,T.Nakashima,M.Kunimatsu,H.
Ohta,J.Konishi,Y.Kawamura,T.Yahata,Y Arano
and K.Torizuka. Kyoto University, Kyoto.

We have developed a simple model system
that can be used to evaluate methods of
radioimmunoimaging of tumors, using human
chrionic gonadtropin (hCG) as a model
antigen and a monoclonal antibody against
hCG as a model antibody. HCG was coated on
a polystyrene spherical bead with a
quarter inch in diameter and CNBr
activated Sepharose 4B beads. Before in
vivo studies, in vitro radioimmunoassay
were performed. And specific binding to
the both beads were obtained. Then hCG
coated beads ( a polystyrene bead or
Sepharose  beads) were put into the
subcutaneous tissue on the back of mice.
At 24hr after the transplantation, when
the serum hCG was not detectable by the
conventional RIA, radiolabeled antibodies
were injected and its biodistribution was
monitored. The percent injected dose per
gram (%ID/g) for hCG coated polystyrene
beads increased to a maximum at 48hr. In
case of Sepharose beads, the %ID/g for
hCG coated beads increased continuously,
whereas the accumulation for most organs
decreased with time. As a irrelevant
antigen, beads coated with bovine serum
albumin were transplanted and 1its uptake
was as low as about one 50th of hCG coated
polystylene beads, and was as low as one
third of hCG coated Sepharose beads.
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THE EFFECTS OF PHOSPHOLIPID COMPONENTS ON

THE TUMOR UPTAKE AND BLOOD CLEARANCE OF GA--
67-LIPOSOMES. I.0gihara,M.Ohtsu,K.Nishihara,
S.Kojima and A.Kubodera*. Faculty of Pharma-
ceutical Sciences,Teikyo University,Kanagawa.
Faculty of Pharmaceutical Sciences,Science
University of Tokyo,Tokyo*.

The effects of phospholipid components on
the tumor uptake and blood clearance of Ga--
67-1liposomes were studied. Ga-67-liposomes
were composed of various phospholipids,that
is, egg york phosphatidylcholine (eggPC) ,phos-
phatidylcholine;dimyristoyl,dipalmitoyl,di-
stearoyl (DMPC,DPPC,DSPC, respectively) and
sphingomyelin(SM) ,with cholesterol (molar
ratio 2:1). Mice bearing Ehrlich solid tumor
were used as a tumor model.

When using SM-Ga-67-liposomes,Ga-67 accu-
mulation in tumor was the largest and blood
clearance of Ga-67 radioactivity was the
lowest of the five types liposomes. As for
DSPC-Ga-67-liposomes, tumor accumulation was
a little lower and blood clearance was
faster than those with SM-liposomes. When
using eggPC,DMPC or DPPC liposomes, Ga-67
was rapidly eliminated from blood circula-
tion and tumor uptake was not so much. The
highest tumor toblood ratio of Ga-67 radio-
activity at 24 hr after i.v.injection was
obtained using DSPC liposomes. These results
suggest that the longer retention of Ga-67--
liposomes in the circulation increases tumor
uptake of Ga-67. SM-Ga-67-liposomes are the
most excellent of the five with regard to
the tumor uptake, but DSPC-Ga-67-liposomes
are more suitable for tumor imaging because
of their good tumor to blood ratio.

53

HIGH ACCUMULATION OF Tc-99m(V)-DMS IN MTC 6-
23 BEARING NURE MICE. I.Yopoda, K.Horiuchi,
Q.Yokoyama. H.Sakahara, H.Ohta, K.Endo,
K.Torizuka.t Faculty of Pharmaceutical
Sciences, School of Medicine, Kyoto
University, Kyoto.

As reported, Tc-99m(V)-dimercapto-

succinate (DMS) has shown its usefulness as
for tumor imaging. specifically in patients
with medullary thyroid carcinoma (MTC) (JNM
25:323%,1984). To investigate the accumula-
tion of Tc(V)-DMS in MTC. nude mice bearing
MTC 6-23 tumor, originated in rats were
prepared as an animal model. Biodistribu-
tion studies of Tc(V)-DMS were comparatively
carried out in non-treated nude mice and
Ehrlich ascites tumor bearing ddY mice.
Results indicated the Tc(V)-DMS accumulation
in MTC was higher than in Ehrlich tumor. At
3 hours post-injection, %dose/g tissue in
MTC reached 3.5 times higher value than in
Ehrlich tumor. This accumulation and serum
calcitonin (CT) levels increased along with
MTC tumor growth. At 2 weeks after trans-
plantation., %dose/g tumor tissue was 0.61 (3
hours post-injection) and CT level was 98
pg/ml, while at 6 weeks after transplanta-
tion, %dose/g was 1.33 and CT level was 400
pg/ml (normal CT level was 63 pg/ml).
Thus, gathered data demonstrated the high
MTC accumulation of Tc(V)-DMS detected in
clinical studies was well- reflected in
animal bearing MTC 6-23 tumor. Studies on
relevant factors associated with Tc(V)-DMS
uptake and the level of CT is now under
progress.
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METAL COMPLEX DISSOCIATION OF Tc(V)-DMS, A
COMPATIBLE PHENOMENON IN TUMOR IMAGING
AGENT: Tc-CITRATE. K. Horiuchi, I. Yomoda,
Y. Onishi, and A. Yokoyama. Fac. of Pharma-
ceutical Sciences, Kyoto University, Kyoto.

A new tumor imaging agent, Tc(V)-dimer-
captosuccinate (DMS) has been designed based
on occurrence of metal complex dissociation
in polynucleated Tc-complex*. Tc-citrate (
Cit) also a polynucleated complex has been
reported as tumor imaging agent**. Using a
dilution methodology, compatibility of those
Tc-complexes dissociation with tumor accumu-
lation was tested in-vitro, with Ehrlich as-
cites tumor cells. A test with double label-
ed Tc-C-14-Cit, showed lack of ligand invol-
vement, but of radiometal Tc in tumor cell
accumulation. Under dilution stimulus, in-
creasing uptake of Tc was detected. This
phenomenon traced by TLC (n-BuOH:AcOH:H0=3:
2:3, 100% acetone) showed the generation of
fast moving peak. Tc-Cit being more dissocia-
ble caused, over 10 times dilution, the for-
mation of another peak of lower mobility,
well correlated with poor cell uptake. This
was better reflected in in-vivo biodistribu-
tion; under hemodilution, higher stability
of Tc(V)-DMS lead to higher target/non-tar-
get ratio than Tc-Cit with undesirable dis-
tribution to stomach, liver. Validity of po-
lynuclear Tc-complex dissociation as a phe-
nomenon inducing tumor uptake and the com-
promise between Tc-complex stability and a-
bility to dissociate are discussed.

* Jap J Nucl Med 21:1187, 1984.
** Radiochem Radioanal Lett 48:281, 1981.
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