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SUMMARY

Two monoclonal antibodies, KL-3 (IgM) and
KL-6 (IgG,), were produced by the fusion of
murine myeloma NS1 cells with splenocytes
from a BALB/c mouse immunized with human
pulmonary adenocarcinoma VMRC-LCR cells.

Bothantibodies recognized carbohydrate antigens.

Immunohistochemical analysis of tissue sections
showed that KL-3 antibodies preferentially
react with lung adenocarcinomas and small cell
carcinomas, whereas KL-6 antibodies react with
these as well as squamous cell carcinomas of the
lung. Both of these antibodies also reacted
with many different types of cancer. Immuno-
fluorescence was used to demonstrate that both
antibodies were reactive only with tumor cells
but not with nonmalignant blood cells and
mesothelial cells in pleural effusions. These
antibodies may be clinically useful in immuno-
cytochemical diagnosis of tumor cells in pleural
effusions.

INTRODUCTION

The incidence of lung cancer continues to
increase, and it is a major medical problem. The
histological picture of lung cancer is varied, and
there are as yet no satistactory methods of
early diagnosis and treatment. As an approach
to improve early diagnosis, many monoclonal
antibodies (MoAbs) against lung cancer have
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been produced for immunohistological study
of lung cancer cells and tissues and for potential
clinical application in the diagnosis and treatment
of this malignancy.l_m We also have produced
MoAbs against lung cancer cells for the same
purposes and have previously reported on LuCa3
and LuCa4 which show a high degree of specificity
for squamous cell carcinoma.!’  Besides these
antibodies, two additional MoAbs with possible
applicability in the cytological examination of
pleural effusions were produced. These anti-
bodies are the subject of this report as their
potential utility in clinical diagnosis is thought
to be high.

MATERIALS AND METHODS

Cell Lines

Lung adenocarcinoma cell line VMRC-LCD, lung
squamous cell carcinoma cell line SK-MES-1,
lung small cell carcinoma cell line SK-AK-LCL,
urinary bladder cancer cell line T-24, utero-
cervical cancer cell line ME-180 and malignant
melanoma cell line MeWo were furnished by
Dr. Michael A. Bean (Virginia Mason Research
Center, Seattle, Wash); lung adenocarcinoma
cell line Luci 3 and Luci 10, lung squamous
cell carcinoma cell line PC-1, lung small cell
carcinoma cell line QG-90, renal cancer cell
line Scattola and sarcoma cell line U-20-S, by
Dr. Ryuzo Ueda (Aichi Cancer Center); lung
adenocarcinoma cell line ABC-1 and lung small
cell carcinoma cell line SBC-3 and SBC-5, by
Dr. Shunkichi Hiraki (Okayama University
School of Medicine); stomach cancer cell line
AZ-521, by Dr. Kozo Imai (Sapporo Medical
College); liver cancer cell line SK-HEP1 and
colon cancer cell line SW1222, by Dr. Tadashi
Watanabe (Nagoya University School of Medi-
cine); pancreatic cancer cell line PK-1-66, by
Dr. Hirotake Hisano (Tohoku University School
of Medicine); breast cancer cell line YMB-I1,
by Dr. Motoi Yamane (Hiroshima University
School of Medicine); and lung squamous cell
carcinoma cell line RERF-LC-A] was established
in our laboratory. Lung fibroblast cell line CCD-
18Lu, nasopharyngeal cancer cell line K.B.,
laryngeal cancer cell line HEp-2, and pancreatic
cancer cell line Panc-1 and MIA PaCa-2 were
obtained from American Type Culture Collection.
These cell lines were propagated in serial culture
using complete RPMI medium [RPMI 1640
medium (Grand Island Biological Co., Grand
Island, NY), 10% fetal calf serum (FCS; Hyclone,
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Sterile Systems, Inc., Utah), 4 mM HEPES [4-(2-
hydroxyethyl)-1-piperazine-ethanesulfonic acid],
streptomycin (100 pg/ml), penicillin (100 units/ml)
and 2mM L-glutamine]. The 8-azaguanine-
resistant mouse myeloma cell line P3-NS 1-Ag
4/1 (NS-1) which was used as the partner in
hybridoma fusions was cultured in complete
RPMI medium to which 100 uM of 8-azaguanine
(Sigma Chemical Co., St. Louis, Mo) had been
added.

Hybridoma-production Method

An eight-week-old BALB/c mouse was immunized
subcutaneously with 5x10® VMRC-LCR cells
and then intraperitoneally with 8 x 108 VMRC-
LCR cells twice at an interval of two weeks.
Three days after the final immunization the
spleen was removed, and splenocytes were
fused with NS1 cells according to the method of
Kohler and Milstein.!? That is, splenocytes and
NS1 cells were mixed at the ratio of 2 to 1 and
centrifuged. To the sediment 1 ml of 42%
polyethylene glycol 6000 (Eastman Kodak,
Rochester, NY) was added and stirred slowly
for five minutes at 37°C. After washing, the
mixed cell solution was suspended in complete
RPMI medium, and 0.1 ml of the suspension
was dispensed into a total of 126 wells at the
rate of 10° cells per well in 96-well plastic
microplates (Costar, Cambridge, Mass). After
24 hours, 0.1 ml of HAT medium (complete
RPMI medium containing 100uM of hypo-
xanthine, 0.4 uM of aminopterin, and 16 uM of
thymidine) was added to each well. On days
2,3,5,7 and 11 after commencement of culture,
0.1 ml of the culture supernatant was discarded
and 0.1ml of the HAT medium was added.
Hybridomas reaching the limit of proliferation
were transferred into wells of a 24-well culture
plate into which 5 x10° feeder cells (BALB/c
mouse thymocytes) had been seeded beforehand
and cultured in an HT medium (complete RPMI
medium containing 100uM of hypoxanthine
and 16 uM of thymidine). When the hybridomas
reached the limit of proliferation, antibody
activity in the culture supernatant against VMRC-
-LCR cells was detected by the enzyme-labeled
antibody technique. Hybridomas exhibiting
antibody activity were cloned by the limiting
dilution method. The clones secreting antibodies
that reacted with VMRC-LCR cells but not with
CCD-18Lu lung fibroblasts were selected and
cloned again.
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Enzyme Immuncassay for Determining Anti-
body Activity in Hybridoma Culture Supernatant
Against Cell Lines

Target cell lines were cultured to maximum
density in 96-well plastic plates and fixed for
five minutes with 0.25% glutaraldehyde, after
which they were washed with phosphate-
buffered saline (PBS). To each culture well
0.1 ml of hybridoma culture supernatant was
added and incubated for one hour at room
temperature and then washed. After this,
50 ul of peroxidase-labeled goat antimouse im-
munoglobulin (Cappel Laboratories, Cochranville,
Penn) diluted 100-fold with 10% FCS solution
was added, and the solution was incubated for
one hour at room temperature. After washing,
100 ul of ABTS solution [150 pg/ml azinobis-
3-ethylbenzothiazoline-6, 6-sulfonate (Nakarai
Kagaku, Japan), 50mM citrate buffer pH 4.0,
1.1% H,0,] was added and allowed to react
for five minutes at room temperature. Then,
the reaction was stopped by adding 50 ul of 10%
oxalic acid. The absorbance at ODg4y, was
determined wusing a microplate photometer
(Corona Denki, Japan). Values over 0.02 were
defined as positive.

Immunoperoxidase Staining

The reactivity of MoAbs against tissues was
determined by the immunoperoxidase technique
(ABC technique) using Vectastain (Vector
Laboratories, Burlingame, Calif). That is, 4 um-
thick frozen tissue sections were used after they
were acetone-fixed for 10 minutes at —20°C and
dried. The tissues were allowed to react with
hybridoma culture supernatant for 30 minutes
at room temperature after the nonspecific
reaction was at first obstructed using horse
sera. After being washed for 10 minutes with
PBS, the tissue sections were allowed to react
with biotinized horse antimouse IgG for 30
minutes at room temperature and washed,
after which avidin-biotin-labeled peroxidase
was allowed to react with them for one hour.
Following this, the tissues were washed and
allowed to react for five minutes with DAB
solution (0.5 mg/ml Diaminobenzidine, 0.01%
H,0,, 50 mM Tris-HCl buffer pH 7.0).

Immunofluorescent Staining of Pleural Effusion
Cells and Blood Cells

Pleural effusion cells and peripheral blood
mononuclear cells were obtained from the
middle layer by density cenirifugation using
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Ficoll-Hypaque [specific gravity 1.007£0.001
(SD)]. Granulocytes were obtained by the
dextran sedimentation method from the bottom
layer formed after density centrifugation of
peripheral blood. That is, after 3.0% dextran
was added to the centrifuged preparation and it
was left to stand, the top granulocyte layer was
collected and granulocytes were further purified
hemolyzing the contaminating red blood cells
by adding 0.83% ammonium chloride and
20 mM tris-hydrochloric acid and washing.

Cells (5 x 10%) obtained by the above-described
methods and 0.5ml of hybridema culture
supernatant were allowed to react for one hour
and washed, after which the preparation was
allowed to react for 30 minutes with 10ul of
fluorescein isothiocyanate (FITC)-labeled goat
antimouse lgG F(ab'), fragments (Tago Inc.,
Burlingame, Calif). After washing, the cells
were fixed with 1% paraformaldehyde and
analyzed using a fluorescent microscope (Nihon
Kogaku, Japan) and a cell sorter (FACS 420,
Becton Dickinson).

Biochemical Study of Antigens Reacting with
Monoclonal Antibodies

Test of sensitivity to proteinase. The 108
VMRC-LCR cells were allowed to react with
0.25% trypsin or 0.25% pronase for 30 minutes
and washed with PBS, after which the cells were
studied by the aforementioned fluorescent
antibody technique.

Test of sensitivity to periodic acid and neur-
aminidase. VMRC-LCR cells were cultivated to
the limit of proliferation in a 96-well plastic
microplate and fixed with 0.25% glutaraldehyde,
after which 50ul of periodic acid or neur-
aminidase was added and allowed to react for
30 minutes. After washing with PBS, hybridoma
culture supernatant was allowed to react with
the cells for one hour. The cells were washed
and 1.0 x 10° ¢cpm of 1?° -labeled goat antimouse
immunoglobulin (New England Nuclear, Boston,
Mass) was added and incubated for 60 minutes
after which they were washed seven times. Then,
the cells were rendered soluble with 100 ul
of 2.0 N sodium hydroxide and transferred to a
polystyrene tube, and their radioactivity was
determined with a gamma counter. Periodic
acid and neuraminidase were used with three
different concentrations, 1, 10 and 100 mM
and 0.01, 0.1 and 1.0u/ml, respectively. As
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negative controls, the culture supernatants of
MOPC 21 (IgG,) and MOPC 104E (IgM) mouse
myeloma cells were used.

RESULTS

Production and Screening of Hybridomas

After cell fusion, 17 wells whose supernatants
showed reactivity against VMRC-LCR cells were
studied. Upon cloning those wells, 268 clones
were obtained. Of these clones, 89 had super-
natants reactive with VMRC-LCR cells and 27 of
those 89 did not react with the normal lung
fibroblast cell line CCD-18Lu. The reactivity of
the supernatants of these 27 clones to seven
lung cancer cell lines including the immunizing
cell line VMRC-LCR cells was tested, and 6
clones showing distinct patterns of reactivity to
the cell lines were selected for further study.
Further, two of these six clones, KL-3 and KL-6,
were found by immunoperoxidase staining to
react strongly with many lung cancer tissues.
The Ouchterlony method showed that the K1-3
antibodies belong to the IgM class and the KL-6
antibodies to the IgG, class.

Biochemical Properties of Antigens

Expression of the KL-3 antigens on the surface
of VMRC-LCR cells was not changed by treat-
ment with trypsin and pronase. KL-6 antigens
were resistant to tripsin but were mildly sensitive
to pronase treatment. The effects of periodic
acid and neuraminidase treatment were studied
in the 12° [-immunoglobulin binding assay. KL-3
antigens showed sensitivity to periodic acid,
but the binding of KL-3 antibody increased after
neuraminidase treatment. KL-6 antigens showed
sensitivity to both periodic acid and neur-
aminidase. Thus, KL-3 antigens appear to be
carbohydrate antigens without terminal sialic
acid, and KL-6 antigens appear tobe glycoprotein
antigens having a terminal sialic acid, and KL-6
antibodies recognize the carbohydrate portion.

Reactivity to Cell Lines

The reactivity to various cell lines derived from
the lung was studied by the enzyme-labeled
antibody method, with results as shown in
Table 1. KL-3 antibodies reacted with lung
adenocarcinoma and small cell carcinoma cells,
but not with squamous cell carcinoma. On the
other hand, KL-6 antibodies reacted with cell
lines derived from these three histological types
of lung cancer.
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TABLE 1 REACTIVITY OF MONOCLONAL ANTIBODIES TO CELL LINES

BY ENZYME IMMUNOASSAY

# 1 BERUH I Lo CHIGE L &M atkica A€/ 20—+ BLR O KIEH

RERF TR 2-87

Reactivity?
Origin Cell Line
KL-3 KL-6
Lung adenocarcinoma VMRC-LCR +H+ +++
VMRC-LCD - -
Luci 3 + +++
Luci 10 + ++
ABC-1 = 4
Lung squamous cell carcinoma RERF-LC-AI = +
SK-MES 1 - =
PC-1 - +
Lung small cell carcinoma QG-90 + -
SBC-5§ - +
SK-AK-LCL +++ -
SBC-3 — -
Lung normal fibroblast CCD-18Lu - -
Nasopharyngeal carcinoma K.B. = +++
Laryngeal carcinoma HEp-2 - +
Gastric carcinoma AZ-521 - -
Hepatoma SK-HEP 1 - -
Pancreatic carcinoma Panc-1 ++ +++
PK-1-66 ++ -
MIA PaCa-2 - -
Colorectal carcinoma SW 1222 +++ =
Renal carcinoma Scattola S +
Bladder carcinoma T-24 + +++
Cervical carcinoma ME-180 +++ +E
Breast carcinoma YMB-1 +++ +++
Melanoma MeWo + o=
Sarcoma U-20-S + ++

aThe reactivity was scored as follows: —, AOD=~0.019; +, AOD=0.020~0.049;
++, AOD=0.050~0.099; +++ AOD=0.100~

As regards reactivity to cell lines derived from
malignant tumors other than lung cancer, both
antibodies were found to react with various
malignant tumor cell lines including sarcoma cells
although their reactivity differed.

Antigen Distribution in Tissues

The distribution of antigens.in frozen sections of
various cancer tissues was studied by immuno-
peroxidase staining, the results of which are
shown in Table 2. In lung cancer tissues, as with
lung cancer-derived cell lines, KL-3 antigens were
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TABLE 2 REACTIVITY OF MONOCLONAL ANTIBODIES WITH FROZEN TISSUES
BY IMMUNOPEROXIDASE STAINING

#2 RIERNAFLY—VREICEAMET R T 3 E/ 7a—FLPE D BOGE

Reactivity?
(No. positive/No. tested)

Organ Histology ——————
KL-3 KL-6
Malignant
Lung Adenocircinoma +(12/16) ++(15/15)
Squamous cell carcinoma —( 0/ 6) ++{( 77
Small cell carcinoma +( 4/ 5) +( 4/ 5
Stomach Adenocarcinoma +( 3/ 3) +( 3/ 3)
Ampulla vater Adenocarcinoma +( 1f 1) +( 1/
Bile duct Adenocarcinoma +( 1/ 1) +( 1/ 1)
Pancreas Adenocarcinoma +=( 3/ 3) ++( 3/ 3)
Colon Adenocarcinoma +( 1/ 2) +( 1/ 2)
Rectum Adenocarcinoma +( 1/ 1) +( 1/ 1)
Thyroid Papillary adenocarcinoma +H( 1/ 1} +(1/ 1)
Meddulary carcinoma -(of D ~(0f 1)
Breast Meddulary tubular carcinoma +( 1/ 2) +(2/2)
Kidney Transitional cell carcinoma +( 1/ 1) +(1/ 1)
Esophagus Squamous cell carcinoma ++( 1/ 2) +( 1/ 2)
Cervix Squamous cell carcinoma -0/ 1) -0/ 1)
Liver Hepatocellular carcinoma -0/ 1) -0 n
Normal
Lung Alveoli —(0/11) +(11/11)
Bronchioles +( 3/ 3) +( 3/ 3)
Bronchus -(0/ 1D -0/
Bronchial gland -0/ mn +(/D
Thyroid Follicle epithelium +( 1/ 1) +H=H{1/n
Esophagus Epithelium -0/ H 1D
Duct of esophageal gland +( 1/ 1) +H (1D
Stomach Surface mucous cells +(1/2) -0/ 2
Fundic gland -0/ 1 H D
Pyloric gland +(2/2) -(0/ 2
Duodenum Epithelium +(2/2) -0/ 2)
Colon Epithelium +(2/2) -(0/2)
Rectum Epithelium +( 1/ 1 -( 0/ 2)
Liver Hepatic cells -0/ 1 -0/ D
Pancreas Gland -(0/2) -{0 D
Secretary duct ++( 2/ 2) +( 2D
Kidney Glomerulus —-(0/1) -0/ 1
Renal tubule +( 1/ D +( 1/ D
Bladder Transitional epithelium +( 1/ 1D +H( 1/ 1)
Uterus Cervix -(0/ 1 -0/ D
Endometorium -0/ 1 +( 1/ 1)
Skin Epidermis -(o/n -0/ 1)
Hair follicle +(1/ D -0/ 1)

AThe staining was scored as follows: —, negative; +, positive; ++, strong positive



found only in adenocarcinoma and small cell
carcinoma but they were not detected in
squamous cell carcinoma. KL-6 antigens
appeared in all three histological types of lung
cancer. A photograph of an immunoperoxidase-
stained case of lung adenocarcinoma is shown in
Figure 1. Neither of the two antibodies react
with the interstitium. KL-3 antibodies stain
the entire circumference of the cell membrane
of cancer cells and, KL-6 antibodies strongly
stain their lumen side.

RERF TR 2-87

HOTE, KL-3 500503 I8 &R o &0l
S, i oE b R s h g o . KL-6 B
[ T AORERSTOY ik i AN 3 - (WA i) £
AREANAFIS—ETRBLALODER %
B1aRL A, MR EE S ERIEL Tuhn,
KL-3#itkamillan imo 2R Erdeal, KL-6

B2 DR & BB L T b,

Figure 1. Immunoperoxidase staining of a well-differentiated papillary (alveolar bronchiole)-
type lung adenocarcinoma. Frozen sections were stained with A. hematoxylin-eosin, B. KL-3
antibodies, and C. KL-6 antibodies.
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The distribution patterns of KL-3 and KL-6
antigens in the cancer tissues of organs other
than the lung are very similar, with these antigens
being detected in most of the different adeno-
carcinomas and in squamous cell carcinoma of
the esophagus. KL-3 antigens were found only
in the bronchiolar epithelia in the normal lung,
and they were not detected in the pulmonary
alveoli, bronchial epithelia or bronchial glands.
KL-6 antigens were found on type II alveolar
pneumocytes,  bronchiolar  epithelia, and
bronchial gland cells.

Study of the distribution of the two anligens
in various epithelial cells other than those of the
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lung showed that while both antigens were found
extensively, the patterns of expression of the
two, insofar as they were studied, differed in
the following respects. KL-3 antigens were
present in the epithelia of the gastric mucosa,
pyloric gland, duodenum, colon, and rectum,
but KL-6 antigens were not found in these
tissues. They were detected in the esophageal
epithelium, fundus gland, and endometrium.

Though not shown in the table, no antigens with
which the two antibodies reacted were present
on either normal peripheral blood mononuclear
cells or granulocytes, nor were such antigens
detected on O and AB type erythrocytes.

Reactivity of Monoclonal Antibodies to Cells
from Pleural Effusions

The reactivity by the fluorescent antibody
technique of KL-3 and KL-6 antibodies to
pleural effusion cells is shown in Table 3. The
KL-3 antibodies, differing from their reactivity
to frozen tissue sections, did not react with lung
adenocarcinoma-derived effusion cells. KL-6
antibodies reacted with the cells of lung adeno-
carcinoma (7/8) and of small cell carcinoma of
class V cytology and did not react with the cells
of squamous cell carcinoma. As regards meta-
static lung tumors, although only one case
each of adenocarcinoma originating in the
stomach and pancreas were studied, KL-3
antibodies reacted with both cancers and KL-6
antibodies reacted only with that originated in
the pancreas. Both antibodies reacted strongly
with malignant mesothelioma. On the other
hand, neither of the two antibodies reacted
with cells derived from patients with class I
or II pleural effusion cytodiagnosis, nor did
they react with pleural effusion cells derived
from noncancer patients. Numerous inflam-
matory mesothelial cells were present in the
pleural effusion of case PL-33 (class II) in
particular, but neither of the antibodies showed
any reaction with these cells. Incidentally,
it is interesting that cells strongly reactive with
KL-6 antibodies were found in the pleural
effusion of case PL-5 identified as class III
on pleural effusion cytodiagnosis, and this case
was diagnosed as lung adenocarcinoma with
carcinoma invasion to pleura as a result of lung
biopsy at thoracotomy performed three months
later. The cells diagnosed as class III on cyto-
diagnosis are believed to have been adeno-
carcinoma cells.
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TABLE 3 REACTIVITY OF MONOCLONAL ANTIBODIES WITH TUMOR CELLS
IN PLEURAL EFFUSIONS BY IMMUNOFLUORESCENCE STAINING

#3 RAEHORIRIC & SH AR OB AT 3 E 2 70— F LR O K

Reactivity?
Diagnosis Case Cytology
Sl KL-3 KL-6
Lung adenocarcinoma PL- 5 I - ++
PL- 8 v = +
PL-18 \Y - -
PL-20 A% e ++
PL-25 A% = ++
PL-32 A% — ++
PL-35 A% - ++
PL-37 A% = ++
Lung squamous cell carcinoma PL- 7 A% - -
PL- 9 11 - -
PL-10 I = -
Lung small cell carcinoma PL-21 I - -
PL-24 A - w
Metastatic lung cancer
Pancreas carcinoma PL-19 v + +
Gastric carcinoma PL-22 v + —
Mesothelioma PL-31 v ++ ++
Nonmalignant diseases PL-28 I NDb -
PL-29 I ND -
PL-33 Il - =
PL-42 1 - =
PL-44 I - -
PL-45 I - -

4The staining was scored as follows: —, negative; W, weak; +, positive; ++, strong positive

BND, not done

Figure 2 shows pleural effusion cells derived
from case PL-35 (lung adenocarcinoma, class V)

fluorescently stained with KL-6

antibodies.

The surface of the cell membrane is strongly
fluorescent. Figure 3 shows the resulls of
analysis with a cell sorter of pleural effusion
cells of case PL-25 (lung adenocarcinoma,
class V) fluorescently stained wilth KL-6 anti-
bodies. Compared with nonimmune mouse
lgG used as a negative control, the intensity of
fluorescence of the cells stained with KL-6
antibodies is remarkably increased

DISCUSSION

Two MoAbs, KL-3 and KL-6, generated by
immunization with the lung adenocarcinoma-
derived cell line VMRC-LCR, appear Lo be
clinically useful. The antigen determinants
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which the two antibodies recognize are believed PR AT AP R ENR T EL AN, £/
to be carbohydrates, and KL-6 antibodies appear
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to recognize terminal sialilated carbohydrate e e MRS
i Bbha.

chains. o

Figure 2. Immunofluorescence staining of cells in a pleural effusion of lung adenocarcinoma
patients; A. bright field and B. fluorescence.
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Figure 3. Flow cytometric analysis of the reactivity of KI-6 antibodies to cells in a pleural
effusion of lung adenocarcinoma.
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Since the technique for continuous mass
production of MoAbs was reported by Kdohler
and Milstein'? in 1975, numerous MoAbs have
been produced which recognize cancer-associated
antigens, including lung cancer-associated
antigens.! ™'® For most of them, however, tumor
specificity has been established only by reactivity
to cell lines and the number of antibodies whose
clinical usefulness has actually been confirmed
are few. The few MoAbs reported to have
a high immunohistological specificity for lung
cancer tissues include LuCa3 and LuCa4 anti-
bodies against squamous cell carcinoma'’
reported by us, KS1/9 antibodies against adeno-
carcinoma reported by Varki et al,l3 and SMI
antibodies against small cell carcinoma reported
by Bernal and Speak.' Only a few MoAbs
such as the aforementioned LuCa3 and LuCa4
antibodies,'* Cal antibodies against the laryngeal
cancer cell line HEp2 reported by Woods et al,l®
and the B 72.3 antibodies against breast cancer
cell membrane reported by Johnston et al'® have
been studied for their usefulness in the cyto-
diagnosis of malignant pleural effusion.

KL-3 antibodies appear to be useful in differ-
entiating the histological types of lung cancer
tissues because they reacted with adenocarcinoma
and small cell carcinoma but not with squamous
cell carcinoma. KL-6 antibodies, on the other
hand, showed a high rate of reactivity with
tissue sections of each of these histological types
of lung cancer. However, since the antigens
with which these antibodies react are also widely
distributed in normal tissues and are found in
most malignant tumors other than lung cancer,
their tumor specificity and organ specificity
are not high. However, these two antibodies
showed, when experimentally applied in the
cyltodiagnosis of pleural effusions, a high tumor
specificity limited to cells exudated in pleural
effusions because they reacted with cancer cells
and not with other cells in pleural effusions such
as erythrocytes, lymphocytes, granulocytes,
macrophages, and mesothelial cells. KL-3
antibodies were useful in detecting malignant
cells of lung small cell carcinoma and metastasis
to lung of other tumors, and KL-6 antibodies
recognized malignant cells of lung adeno-
carcinoma in addition to metastasis to lung of
pancreatic cancer,

We have sugge-tive cvidence that the antigen
deferirinanis which the fwo antibodies recognize
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are possibly carbohydrates. The biochemical
properties of the antigen molecules are not
known in detail at present and will have to be
studied further. Although application of the two
antibodies in cytodiagnosis of pleural effusion
is considered possible, additional cases will have

BHEODEZAHL{EbAr>TEST, SFOUE
AEAoTRER S H W, BkOMEE I ETFE
HAwaZ idafigtELoN3H, ZORMOBRE

WERT A0 IZEIERFREITINETHS.

to be studied to confirm the initial results.
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