
cinoma (SCLC) and non-SCLC (4). SCLC comprises 25%
of all newly diagnosed lung cancer cases and is character
ized by high metastatic capacity, high proliferation rate and
high initial sensitivity to chemo- or radiotherapy. Despite
good initial response to chemo- or radiotherapy, almost all
of the responding patients relapse within 1â€”2yr with ther
apy-resistant recurrences. As a result, 5-yr survival is ex
tremely low (5,6). Because of this bad prognosis, additional
treatment modalities are needed. Radiolabeled MAbs
might be a helpful addition.

A number of MAbs directed against SCLC-associated
antigens have been developed and tested during the past
years. These MAbs have been shown to be useful for im
munohistochemical visualization of SCLC in tissue sections
(5â€”12).One of these MAbs, MOC-31, which has been
clustered as an SCLC-cluster 2 antibody during the First
International Workshop on Small-Cell Lung Cancer Anti
gens, London, U. K., detects the pancarcinoma/epithelial
glycoprotein EGP-2 (13).

Radiolabeled MOC-31 (â€˜@In-DTPA-MOC-31)retains
its immunoreactivity and shows good in vivo immunolocal
ization to human SCLC xenografted in nude rats (14).

In this article the pharmacokinetics and radioimmunolo
calizing properties to primary tumor, metastases and nor
mal tissues of â€˜@In-DTPA-MOC-31 was studied in SCLC
patients.

Radiolabeled MOC-31 retains its immunoreactivity and shows
good in vivo immunolocalizationto humanSCLCxenografted in
nude rats. Methods: We evaluatedthe immunotargetingprop
erties and safety of 111In-labeledmonocknal anthody (MAb)
MOC-31 (125 MBq, 5 mg) in @xpatients with histologically
proven small-cell lung cancer (SCLC).Scintigraphy and phar
macokinetics were performed up to 3 days after injection.
Results: No adverse reactions were found after injection of MAb
MOC-31. Pharmaco@dneticsobtained from plasma radioactivity
showed plasma disappearance described most property by a
monoexponentialmodelwith a meanhalf-lifevalueof 17.0 Â±1.4
hr. HPLC analysis documented the monomeric MOC-31 without
evidence of immune complexes or radioactivelowermolecular
weight fractions. Mean 24-hr urinary excretion of radioactivity
was 4.3% of the injected dose. Scintigraphy detected primary
tumoror metastasesinfiveofsixpatients.Localizationof radio
activity in normal tissue was restricted, but additional expeti
ments need to be performed to elucklate possible cross-reac
tMty of MOC-31 with normal @ssuein vivo. Conclusion:
Preliminaryresults justifyfurther stUd@Sto reveal the posalble
usefullness of radiolabeled MOC-31 in the therapeutic and di
agnostic management of SCLC.

Key Words: immunotargeting; indium-i 11-MOC-31 ; small-cell
lung cancer

J NuciMed1995;362356-2362

diolabeled monoclonal antibodies (MAbs) directed
against tumor antigens are of great interest in the diagnosis
and therapy of cancer (1 ). Although lung cancer has been
a leading cause of death in many countries for the past four
decades, only a few studies have been published using
radiolabeled MAbs for either radioimmunoscintigraphy
(RIS) or radioimmunotherapy(RIT) in this type of cancer
(2,3). Lung cancer can be divided into small-cell lung car
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MATERIALS AND METhODS

Patients
The studywas approvedby the Dutch RegulatoryAuthorities

on Sera and Vaccinsand by the localMedicalEthicsCommittee.
Prior to study entry, each patient gave informed consent. The
initial evaluation of all patients included physical examination,
complete blood cell count, serum chemistries, chest radiography,
CT of the chest, bronchoscopyand crista biopsy. All eligible
patients had histologically proven SCLC positive for MOC-31.
Staging procedures showed that one patient had limited disease
and fiveextensivedisease.One patient withextensivediseasehad
a local relapse. Patients receivedan intravenousbolus injection
with approximately 125 MBq (110â€”150MBq) â€œIn-DTPA
MOC-31 (4.0â€”6.3mg). The occurrence of possible immediate
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period of 10mm. Radiolabeled â€œIn-DTPA-MOC-31was purified
from free â€˜â€˜â€˜Inby gel-filtration chromatography on a sterile and
pyrogen-free column as described above using 0.9% (w/v) NaC1as
an eluant. Indium-111-DTPA-MOC-31was subsequentlyfilter
sterilized (0.22 @mfilter, Millex GV) and immediately used for
further experiments.

Quality Control of lndium-1I1-DTPA-MOC-31
The molar ratio of DTPA to MOC-31in the conjugateswas

determined. Briefly, 5 .d of â€œmCi3(37 MBq/0.02 @g;0.04 M HCI
in 0.1ml,Amersham,UK) wasadded to a 50-pi sampleof unpu
rifled conjugationmixture and incubated for 30 mm at room
temperature. The distribution of â€˜â€˜â€˜Inbetween free DTPA and
conjugatedDTPA was determinedby instant thin layer chroma
tography (ITLC) and size exclusion-high performance liquid chro

matography (SE-HPLC) (see below). The distribution reflects the
molar ratio of DTPA to MOC-31 in the conjugates. Radiochem
ical purity of the purified injected radiolabeled MOC-31 prepara
tion was determined by ITLC and SE-HPLC.

ITLC was performed on silicagel impregnated glass fiber paper
(GelmanSciences,Ann Arbor, MI).The stripwasdevelopedwith
a solution made of 5 parts methanol, 4 parts NH4-acetate (10%
w/v) and 1 part 1.0 M citric-acid solution (pH 6.0). Radioactivity
was determined by a chromatography scanner equiped with a Na!
crystal.

HPLC was used to assay each labeled antibody preparation
prior to administration. The HPLC system (LKB.LCC 2252/UWM
2141, Pharmacia, Uppsala, Sweden) was equiped with a Bio Sil
TSK-400size exclusioncolumn (300 X 7.8 mm, Bio-rad, Rich
mond, CA). The columnwas eluted with PBS containing5 mM
DTPA. Radioactivity was detected by both an in-line detector
made of a Na! crystal coupled to a multichannel analyzer pro
gramm (Ortec, Nieuwegein, The Netherlands) and by counting of
collected 0.5-ml fractions using a gamma counter (KONTRON
MR 1032 automated gammacounter,W + W Electronic Inc.,
Zurich,Switzerland).The sameHPLCsystembut equippedwitha
Bio Sil TSK-250size-exclusioncolumn (300 X 7.8 mm, Biorad,
Richmond, CA) was used to analyze plasma and urine samples.

The immunoreactivefractionof radiolabeledMOC-31wases
sentially determined by cell binding assays as described by Lindmo
et al. (16). SCLCcell-lineGLC-28was used for this assay(14).
Cellswere harvestedby centrifugationand resuspendedat a con
centration of 1 x i0@cells/mlin PBS.A fixedamount of â€œIn
DTPA-MOC-31 (0.05â€”0.1@g)was added to increasing numbers of
GLC-28cells(rangingfrom0.08x 106to 2.6 x 106cells)in 2 ml
PBS and incubatedat room temperature for 30 mm. Cellswere
centrifugatedand washedthree timeswith PBS.The immunore
active fraction was calculatedas the ratio of cell-bound(pellet
obtained after the last centrifugation) to noncell-bound radioac
tivity (sum of the radioactivity measured in the supernatants).

Sdntigraphy
Planargammacameraimageswereobtained2,24,48and 72hr

after injectionusinga single-headgammacameraequippedwitha
parallel-hole, medium-energy collimator. Both 173 keV and 247
keVgamma-raypeaksof â€œInwithsymmetric20%windowswere
used to record anterior and posterior views of the whole body,
chestand abdomen,as wellas lateralviewsof the head and other
sides if considered relevant. Images included whole-body scans
and scans from regions of interest such as the chest, abdomen and
head. The scintigramswere interpretedby nuclearmedicinespe
cialists without prior knowledge of the extent of the disease.

and/or delayed adverse reactions in the patients was followed by
regular physical examination and observation for at least 5 days.

Production of MOC-31
The murine MAb MOC-31 is an IgGi antibody directed against

the EGP-2 membrane antigen. The MOC-31 antibodies were gen
erated by fusing SP2-0 myeloma cells and spleen cells of BALB/C
mice immunized with a human SCLC-derived cell line (GLC 28).
Hybridoma cells producing MAb MOC-31 were cultured in a
Acusyst-Jr hollow-fiber bioreactor by Euroclone (Amsterdam, The
Netherlands).

MOC-31was purified using the BioPilotSystem(Pharmacia,
Uppsala, Sweden) by cation-exchange chromatography (5-Sepha
rose Fast Flow), dialyzed against 10 mM potassium phosphate
buffer (pH 6.0) and stored at a concentration of 7.12 mg IgG/ml at
â€”20Â°C.

Purity of the MOC-31 preparation was checked by SDS-PAGE
gradient gel electrophoresis (5%â€”15%)and isoelectric focusing
(pH gradient of pH 3â€”9)using the Phast System (Pharmacia,
Uppsala, Sweden) according to the manufacturer's procedures.
The preparation proved to contain more than 95% pure MOC-31.

The preparation was tested for the presence of mouse derived
viruses (mouse antibody production test) and mycoplasma accord
ing to the requirements of the Dutch Authorities on Sera and
Vaccins by the ICLAS Virus Reference Centre (Nijmegen, The
Netherlands) and found to be free of such contaminants.

For the start of the clinicalstudythe preparationwasaliquoted
and formulated into glass vials under aseptic conditions and stored
at 4Â°Cuntil used for conjugation and labeling. Subsequent quality
testing of formulated MOC-31 included determination of the pro
tein concentration by OD2na (5.6 mg/ml). Physical state of the IgG
was determined by size-exclusion high-performance liquid chro
matography (SE-HPLC) (LKB.LCC 2252/UWM 2141, Pharmacia,
Uppsala, Sweden; Bio Sil TSK-400 size-exclusion column; 300 X
7.8 mm,Bio-rad,Richmond,CA) andwasfoundto be a homo
geneouslyelutingsingleprotein.The preparationhad a pH of 7.4,
an osmolality of 320 mOsm, whereas the preparation was sterile
and free of pyrogens and acute toxicity as tested according to the
Dutch Pharmacopoeia.

Radiopharmaceuticals
Conjugation of MOC-31 with DTPA-anhydride was done for

every new patient essentially in accordance to the protocol by
Hnatowich et al. (15) at a DTPA-anhydride: MAb ratio of 5:1. A
0.1-ml suspension of the DTPA-anhydride (Sigma, St. Louis, MO)
in dry chloroform (1.0 mg/mI) was transferred in a glass tube and
the chloroform was evaporated under a nitrogen stream. 1.5 ml of
MOC-31[5.6mg/mlin 50 mMphosphate-bufferedSaline,pH 7.4
(PBS)],wassubsequentlyaddedand gently mixed at room tem
perature (RT) for 5 mm. This mixture is later referred to as
â€œunpurifiedconjugation mixture.â€•DTPA-MOC-31 conjugate was
separated from free DTPA by gel-filtration chromatography on a
sterile and pyrogen-free column 1 x 22.5 cm acrylamide desalting
column(Clinetics,Inc.,Tustin,CA) using0.1M sodiumacetatein
0.9% (w/v) NaCl (pH 5.0) as an eluant. Assessment of the number
of molecules DTPA per molecule MOC-31 (see below) and radio
labeling were performed immediately after preparation.

Radiolabeling was done as follows:500 @lâ€˜â€œInCI3(37MBq/0.02
jLg;0.04 M HCI in 0.1 ml, Amersham U.K.) was added to 50 @lof
1.0M sodium acetate, (pH 9.2), resulting in a pH value of 5 to 5.5.
Subsequently, 5â€”8mg DTPA-MOC-31 was added and this was
incubated at RT for 30 mm. The reaction mixture was quenched
with a 20-mM DTPA solution in 0.1 M sodium acetate over a
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Pharmacokinetic Studies
After injection of 111In-DTPA-MOC-31,heparinized blood

samples (5 ml) were drawn for pharmacokinetic studies at 15, 30
and 60 mm; 2, 3, 5, 10 and 24 hr; and 2 and 3 days postinjection.
Samples were centrifuged and the plasma was stored at 4Â°Cuntil
analysis. Radioactivity was determined in the plasma samples (1.0
ml) using a gammacounter. Resultswere expressedas the per
centage of radioactivity of the injected dose per liter plasma after
correction for radioactive decay. The pharmacokinetic profile was
determined with the aid of a pharmacokinetic software program
(MW/PHARM; Mediware Groningen, The Netherlands). The
equationdescribingthe declineof the percent radioactivityof the
injecteddoseper liter plasma-timecurvewasderivedbynonlinear
regression analysis using a weighted least-squares simplex algo
rithm. Urine was collected as 24 hr pools during the first 3 days
and radioactivitywasdeterminedin 2-mlsamplesand expressedas
the percent injecteddose excretedin urine per 24 hr. In addition,
plasma samples collected 1, 2 and 3 days after injection, as well as
all urine samples,were analyzedby SE-HPLC.

RESULTS

Labeling and Quality Control
Conjugation of MOC-31 with DTPA-anhydride resulted

in a molar ratio DTPA: MOC-31 of 0.5â€”1.5.Subsequent
labeling with @InCl3resulted in labeling yields of about
65%. After further purification using gel-filtration chroma
tography, the radiochemical purity of the @In-DTPA
MOC-31 was >95%, except for labeling sample 6, which
resulted in a radiochemical purity of 90%. The only detect
able radiochemical impurity was @In-DTPA.The immu
noreactive fraction of the purified, labeled product @â€˜In
DTPA-MOC-31 was above 0.70 in all patients.

Adverse Reactions
After injection of the â€˜@In-DTPA-MOC-31 preparation

in the patients, no immediate or delayed adverse reactions
were noted. Since it was not intended in this study to give
repeated injections of antibody the development of human
anti-mouse antibody (HAMA) response in the patients was
not determined.

Pharmacokinetics (Plasma/thin.)
Plasma clearance of radioactivity could be described

most properly by a monoexponential model and was similar

for all patients (Fig. 1). The mean half-life value was 17.0 Â±
1.4 hr. The radiochemical profile obtained by SE-HPLC at
different time points (t = 1, 24, 48 and 72 hr after injection)
showed only one peak corresponding to intact IgG (150,000
Da). Apparently no radioactive high molecular weight com
ponents (immune complexes) nor low molecular weight
fractions (catabolites) were present in the plasma of these
patients.

Mean 24-hr urinary excretion of radioactivity was 4.3%
and ranged from 1.5% to 6.7% of injected dose (Fig. 1),
except for Patient 6 (12.9% ID urine excretion in the first
24 hr). Radioactivity in urine was present as low molecular
weight fractions (<1000 Da) as determined by SE-HPLC.

Scintigraphy
Scintigraphic studies were performed at different time

points after injection of â€œIn-DTPA-MOC-31as indicated.
Images with the lowest background activity and highest
tumor uptake were obtained 48 to 72 hr after injection.
Table 1 summarizes the scintigraphic results obtained 48 hr
postinjection.

Case Reports. All patients were suffering from histologi
cal proven SCLC positive for MOC-31. Lesions were clearly

TABLE I
Scintigraphic Results

20+035â€”343+252+16*8+5
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FIGURE 2. (A) Left lateralview of the chest (Patient1) 48 hr
postinjection of@@@ ln-DTPA-MOC-31 . The two hot spots indicate
two mediastinal metastases (arrow). (B) CT scan shows two medi
astinal metastases (arrow) corresponding with the hot spots on the
scintigram in Figure 2A.

FIGURE 3. (A)Anteriorviewof the chest(Patient1)48 hrpostin
jection of 111ln-DTPA-MOC-31. The hot spots represent the primary
tumor(arrow)and the leftsupraclavicularmetastasis(arrowhead).
(B)CTscanindicatesprimarytumor(arrow)correspondingwith the
hot spot on the scintigramshowninFigure3A.

tumor in the left main bronchus and suspected mediastinal,
supraclavicular (both sides) and axillary (both sides) lymph
node metastases. Three of these six lesions could be clearly
detected scintigraphically. Both the mediastinal and the
supraclavicular lymph nodes were detected, whereas the
primary tumor was not visible. In fact, the left lung did not
show any uptake of radioactivity, which might indicate poor
vascularization in that region. Also, both axillary lymph
node metastases did not show uptake of radioactivity.

Patient 4 also had extensive disease and had a primary
tumor in the left upper lung (hilus) and metastases in the
mediastinal lymph nodes, left parotid gland and in the bone
marrow. Of these, the primary tumor and the parotic and
mediastinal lesions were detectable (Fig. 4A,B). The corre
sponding thorax radiograph is shown in Figure 4C. Metastases
in the bone marrow could not be detected scintigraphically

identified by the diagnostic modalities described in Mate
rials and Methods.

Patient 1 had limited disease and a primary tumor in the
upper lobe of the left lung, a lymph node metastasis in the
left supraclavicular fossa and two metastases in the medi
astinum. Scintigraphy showed two regions (mediastinal and
supraclavicular) with increased accumulation of radioactiv
ity 24 hr after injection. After 48 hr, additional scintigraphy
revealed two spots representing mediastinal metastases
which were clearly visible on the lateral scan (Fig. 2A). The
corresponding CT scan is shown in Figure 2B. The other
spots represented the primary tumor in the left lung and the
left supraclavicular metastasis (Fig. 3A). The corresponding
CT scan is shown in Figure 3B.

Patient 2, who had extensive disease, received prior che
motherapy and had complete response but relapsed locally
from SCLC in the right upper lung. Scintigraphy showed
activity at the right hilum.

Patient 3, who also had extensive disease, had a primary
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A B

FIGURE4. (A)Antenorviewofthe head(Patient4)48 hrpostinjectionof111ln-DTPA-MOC-31showsuptakeina metastasisinthe parotid
gland (arrow).(B)Antetior view of the chest obtained 48 hr postinjection of 111ln-DTPA-MOC-31shows uptake in primarytumor(arrow) and
mediastinal lesions (arrow head). (C)Thorax radiograph (anterior) indicates primary tumor (arrow)and mediastinal lesions (arrow head)
corresponding with the lesions shown on the scintigram in Figure 4B.

because@ â€˜Inuptake in bone marrow obscured any specific
accumulation of@@ MAbs.

Patient 5, who had extensive disease, had a primary
tumor in the left upper lung (hilus) and metastases in the
left supraclavicular and mediastinal lymph nodes. The su
praclavicular metastasis was clearly detectable by scintigra
phy, whereas only minimal activity was present in both the
primary tumor and the mediastinal metastases.

Patient 6, who also had extensive disease, had a primary
tumor in the right upper lobe of the lung, metastases were
present in paramediastinal and retroperitoneal lymph
nodes, furthermore the head of the pancreas, in the hilus of
the spleen, both adrenals and, in addition, at two skin
locations. Scintigraphy showed the primary tumor in the
right upper lobe. Both skin metastases were very promi
nently detectable. Furthermore, three spots were seen cor
responding to accumulation of radioactivity in the middle
lobe of the right lung as well as two spots in the left lung.
Increased accumulation of radioactivity was also present in
the paramediastinal region and in the left adrenal and hilus
of the spleen (Fig. 5). Additionally, three hot spots were
detectable in the liver. One of these is clearly visible in the
scintigram shown in Figure 5.

Overall, the scintigraphic studies showed radioactivity in
the blood pool, which was detected early after injection, but
rapidly cleared, corresponding with the relatively short
plasma half-life of 17 hr.

Radioactivity uptake in normal tissues such as the gut,
kidney, bone marrow, spleen and liver were detected
whereas the magnitude of radioactivity changed from tissue
to tissue. Gut uptake showed a pattern of small intestine
and colon. This pattern changed in time suggesting uptake
in the fecal stream. Radioactivity uptake in the bone mar
row, spleen and liver was seen 24 hr after injection and
persisted with time. Kidney uptake was particularly appar
ent in the late images (72 hr p.i.).

To illustrate radioactivity uptake in normal tissues in

time, a series of sequential images of Patient 1 is presented
in Figure 6.

DISCUSSION

We examined the safety, pharmacokinetics and radioim
munolocalization of â€˜11In-DTPA-MOC-31 in patients with
histologically proven SCLC. Indium-i 11-DTPA-MOC-31
did not induce any adverse reaction in our study in which a
single injection of the radiolabeled antibody was given at
doses of 4.0 to 6.3 mg.

The pharmacokinetic study indicated that the plasma

FIGURE 5. Posterior view of the lower thoracic and lumbal area
(Patient 6), 48 hr after injection of TPOC, shows in
creased uptakeinthe leftadrenaland splenicregion(arrow)as well
as one lesioninthe liver(arrowhead).
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fractions. Catabolically generated (radio-labeled) peptides
with a molecular weight similar to DTPA conjugated â€˜@ â€˜In
may be formed due to aspecifically trapped antibody in the
liver and subsequently excreted by the kidney (19â€”22). The
higher urinary excretion in the first 24 hr after injection in
Patient 6 (12.9%) probably resulted from free 1111n-DTPA
in the administered material since this finding corre
sponded well with the lower radiochemical purity of the
preparation (90%). In this patient, urinary excretion re
turned at later timepoints to values corresponding to those
found in the other patients.

Tumor localization was seen in most of the patients, both
in primary tumors (5 of 6) and in metastatic lesions (14 of
21 known metastases) and did correspond with lesions seen
on the matching CT scan and radiographs. In all patients,
SCLC was also histologically confirmed and shown to be
positive for MOC-31 antigen expression. Localization per
sisted at least up to 72 hr after injection, indicating specific
binding. In Patient 6, increased uptake of label in unknown
lesions was detected in the lung and even in the liver. The
latter increased uptake appeared as hot spots on the scm
tigrams, which corresponded to metastases as was subse
quently confirmed by liver ultrasound. Detection of meta
static lesions in liver using â€œIn-labeledMAbs is often
difficult because high uptake of â€˜â€˜1In-related radioactivity
in liver is encountered.

The uptake in normal epithelial tissues of in vivo applied
MOC-31 is of great importance for evaluating the prospects
of immunoscintigraphy and future immunotherapy with this
antibody, because these tissues are known to be radiosen
sitive (Fig. 6).

Uptake of radioactivity, especially in the spleen, bone
marrow and liver is frequently seen with@@ â€˜Indium-labeled
antibodies and may be related to metabolism of the anti
body and subsequently intracellular localisation of â€˜@
labeled small molecular weight products. Another possibil
ity is the release of â€˜â€˜â€˜Indue to the instability of DTPA
conjugated antibodies in vivo. It is known that DTPA-MAb
can release 15% of the@@ 1J,@per 24 hr, which is transche
lated to transferrmn and deposited as ferritin in different
organs (19â€”24).A considerable degree of uptake in kidneys
was seen also in the late images (72 hr postinjection). This
uptake can be either antigen-related uptake of â€˜@ â€˜Infrom
transferrin or clearance of â€˜11Incontaining low molecular
weight conjugates. The latter is not quite obvious because
mean 24 hr urinary excretion of radioactivity was low (4.3%
of the radioactivity of the injected dose).

Uptake of radioactivity in the gut showed a scintigraphic
pattern consistent with small intestine and colon uptake.
This pattern proved to move in time postinjection, suggest
ing uptake in the fecal stream, which is known to occur with
â€1̃ â€˜In-labeled antibodies due to radiolabeled antibody me

tabolism in the liver with biliary excretion (22).
Although MOC-31 stains normal epithelia on tissue sec

tions in vitro, normal epithelia such as the thyroid and
respiratory tract and lung proved to be poorly accessible to
11'In-DTPA-MOC-31 in vivo. The apparently low accessi

B CA

I

FiGURE 6. SeriesofsequentialimagesofPatient1at 2 (A),24(B)
and 48 (C)hr after injectionof@ 1ln-DTPA-MOC-31shows whole
body distribution of radioactivity.

disappearance curve of radiolabel could be described most
properly by a monoexponential model and was found to be
essentially similar for all patients (Fig. 1). The mean half-@
life value (Â±s.d.) was 17.0 (Â±1.4) hr, which is comparable
to earlier reported plasma half-life values of mouse IgG
[i.e., C017-1A (17)]. Radiolabeled plasma half-life values
can be influenced by a number of factors like the type of
MAb, the presence of anti-mouse-IgG antibodies, high cir
culating antigen levels, existence of an accessable pool of
antigen in normal tissues, metabolism of antibody and sub
sequent uptake in cells and also unstable chelation of the
label. In vitro stability studies showed, that â€˜11In-DTPA
MOC-31 is stable up to 72 hr in PBS with and without
challenging with DTPA. Stability studies in plasma showed
transchelation up to 5%â€”10%per 24 hr (unpublished data).
In the present study, transchelation and formation of 111In
transferrin could not be determined in plasma samples
using SE-HPLC. No indications were found for the pres
ence of small molecular weight fractions in plasma.

SE-HPLC of plasma, isolated from the patients at dif
ferent time points after injection of radiolabeled antibody,
did not show antigen-antibody or antibody-antibody com
plexes either. This result confirms an earlier report, that the
antigen detected by MOC-31 does not occur in a soluble
form in the plasma of SCLC patients, at least not to a high
extent (18). Circulating antibody-antibody complexes (mol
wt > 300,000 Da) were not expected within 3 days after
injection because the patients were injected for the first
time with mouse antibody. Urinary excretion of radioactiv
ity was low and relatively constant up to 72 hr after injec
tion. Excreted radioactivity was present in low molecular
weight fractions (<1000 Da) as was shown by HPLC. It was
not possible to discriminate â€œIn-DTPAfrom â€œ11n-peptide
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bility of normal epithelia as compared to malignant epithe
hal cells may be caused by the presence of an intact basal
membrane which may form a barrier to mouse antibodies.

CONCLUSION

This study shows that MOC-31 can localize in patients
with SCLC in vivo. Localization of the antibody in normal
tissue is restricted and no adverse reactions were noted.
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