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Immunocytological Detection of Cytokeratin 18-positive Cells
in Bone Marrow Aspirates in Non-small Cell Lung Cancer
with Reference to Adhesion Molecule Expression

Manabu INUZUKA, Noriharu SHIJUBO, Michio HIRASAWA
Third Department of Internal Medicine, Sapporo Medical University School of Medicine
(Chief : Prof. S. ABE)

ABSTRACT In order to detect cancer cells in the bloodstream, we analyzed cytokeratin 18-posi-
tive cells in bone marrow aspirates obtained from 64 patients with non-small cell lung cancer
(NSCLC) (adenocarcinoma 50, squamous cell carcinoma 10, large cell carcinoma 4) by immunocyto-
chemical method using CK2 (monoclonal antibody to ecytokeratin 18). The immunohistochemical
expression of adhesion molecules was studied in 35 resected NSCLC tissues. Cytokeratin 18-positive
cells in bone marrow aspirates were detected in 34 of the 64 patients. The detection rate of cytoker-
atin 18-positive cells in bone marrow aspirates correlated with the grade of T factor, and that rate
was significantly high in patients with nodal or distant metastasis when compared with patients
without the above metastases. The 3, integrin subunit was found in almost all NSCLC specimens, and
s, 3, @5, @, @ and G, subunits, intercellular adhesion molecule-1 (ICAM-1) and CD44 were fre-
guently expressed and a minor popupation of tumors had expression of a; and «, subunits. The detec-
tion rate of cytokeratin 18-positive cells in bone marrow aspirates of the «, subunit positive group
(11/15) was significantly higher than that of the «, subunit negative group (5/20) (p<0.01).
Regarding the other adhesion molecules examined in this study, there was no significant difference
in detection rates of cytokeratin 18-positive cells in bone marrow between the adhesion molecule
positive and negative groups.

Integrins play important roles as adhesion molecules in the cell to cell and to extracellular
matrix, and facilitate steps of migration from cancer nest and attachment to vascular endothelial
cells in metastasis formation. @48 integrin may contribute to metastatic release from a primary site
and migration into the bloodstream in NSCLC.
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Table 1 Characteristics of patients

No. of patients

Sex

male 40
female 24

tumor histology

adenocarcinoma 50
squamous cell carcinoma 10
large cell carcinoma 4

tumor extension

T1 23
T2 22
T3 12
T4 7

lymph-node metastasis

NO 39
N1 4
N2 15
N3 6

distant metastasis

MO 55
M1 9
total number 64
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Fig. 1 Immunocytochemistry of cytokeratin 18 in
bone marrow of a patient with non-small cell
lung cancer (NSCLC). Arrow shows a cyto-
keratin-18 positive cell. Magnification X
1000.
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Table 2 Monoclonal antibodies used for immunohistological and
immunocytological stainings

Mo Ab source
integrin a, subunit TS2/7 Dr. Martin E. Hemler!'”
integrin a, subunit 12F1 Dr. Virgil Wood'®
integrin a; subunit J134 Dr. Tony Albino'?
integrin a, subunit 8F2 Dr. Martin Hemler?”
integrin a; subunit GIIG2 Dr. Caroline Damsky?"
integrin a, subunit GoH3 Dr. Arnoud Sonnenberg??
integrin ay subunit VNR147 Dr. Tony Hunter?®
integrin £, subunit AJ-2 Dr. Tony Albino*"
integrin B, subunit 439-9B Dr. Stephen ]J. Kennel®
ICAM-1 HA58 Dr. Kozoh Imai?®®
CD44 Bub2 Binding Site, Birmingham, England
cytokeratin 18 CK2 Boehringer Mannhein, Tutzing, Germany
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Table 3 Cyfokeratinl8-positive cells in bone wmarrow
of patients with non-small cell lung cancer

cytokeratinl8
positive rate

tumor histology

adenocarcinoma 26/50 (52.0%)
squamous cell carcinoma 6/10  (60.0%)
large cell carcinoma 2/4  (50.0%)
tumor extension

T1 10/23  (43.5%)

T2 8/22 (36.4%)

T3 9/12 (75.0%)

T4 7/7 (. 100%)
lymph-node metastasis

NO 16/39 (41.0%)1*

N1-3 18/25 (72.0%)
distant metastasis

MO 25/55 (45.5%)]**

M1 9/9  ( 100%)
stage
stage [ 10/31 (32.3%)
stage II /2 (50.0%)
stage IIA 10/16 (62.5%)
stage I1IB 4/6  (66.7%)
stage IV 9/9  ( 100%)
total number 34/64 (53.1%)

Values are n/total population. The values in par-
entheses are percentages.

stage I-1V p<0.01

stage [I-IV, IIIA-1V, [IB-IV p<0.05

p<0.05 **p<0.01
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Fig. 2 Immunohistochemistry of adhesion molecules of NSCLC (x200). (A) integrin @, subunit, (B) integrin
a; subunit, (C) integrin @; subunit, (D) integrin as subunit, (E) integrin ay subunit, (F) integrin j,
- subunit, (G) integrin £, subunit, (H) intercellular adhesion molecule-1 (ICAM-1), and (I) CD44. These
= adhesion molecules are found on the cellular surface of NSCLC cells.
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Fig. 3 Expression of adhesion molecules in NSCLC. The §, integrin subunit is found in almost all NSCLC speci-
mens, and ., as, s, @, av and G, subunits, [CAM-1 and CD44 are frequently expressed and a minor
popupation of tumors had expression of a; and a, subunits.
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Detection rates of cytokeratin 18
positive cells in bone marrow

Fig. 4 Relationship between detection rates of cyto-

keratin-18 positive cells and expression of
adhesion molecules. The detection rate of
cytokeratinl8-positive cells in bone marrow
aspirates of the &, subunit positive group is
significantly higher than that of the a;
subunit negative group (p<0.01). Regarding
the other adhesion molecules examined in this
study, there are no significant differences in
detection rates of cytokeratin 18-positive cells
in bone marrow between the adhesion mole-
cule positive and negative groups.
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