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THE CLINICAL SIGNIFICANCE OF SOLUBLE E-CADHERIN
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Aim: Aberrant expression of the epithelial transmembrane adhesion molecule E-cadherin (E-cad) has been associated with many
human malignancies. In the present study the clinical significance of serum levels of soluble E-cadherin (sE-cad) in newly diagnosed
patients with non small cell lung cancer (NSCLC) was investigated. Material and Methods: An enzyme linked immunospecific assay
(ELISA) to determine the circulating levels of sE-cad in 20 newly diagnosed patients with NSCLC as well as in 29 healthy volun-
teers (control group) was used. Results: NSCLC patients exerted increased circulating levels of sE-cad compared with individuals
of the control group (p < 0.001). An association was also detected between serum sE-cad levels and the development of distant
metastases. On the contrary, no statistically significant correlation could be established with histological type, gender and smoking
habits. Patients with increased sE-cad levels at diagnosis had worser outcome, although multivariate analysis failed to demonstrate
that sE-cad levels represent an independent prognostic factor of survival. Conclusion: Our data suggest that E-cad plays a role in

the pathogenesis of NSCLC. sE-cad levels may be further studied as a potential prognostic biomarker.
Key Words: E-cadherin, transmembrane adhesion molecule, malignancy, non small cell lung cancer, prognostic biomarker.

Lung cancer is the leading cause of cancer death in
both women and men in the USA, Canada and China.
In Europe and Australia it is the number one cause of
death from cancer in men and the third cause — in
women [1]. Cigarette smoke is by far the most signifi-
cant factor in the causation of lung cancer. Approxi-
mately 85% of lung cancer cases occur in smokers or
former smokers [2].

Epithelial tumors, which present the majority of lung
tumors, are classified primarily into two subgroups:
small cell lung cancer (SCLC) and nonsmall cell lung
cancer (NSCLC). NSCLC is composed of squamous
cell, adeno-, large cell and adeno-squamous carci-
noma. A subtype of adenocarcinoma is the bronchio-
alveolar cell carcinoma. As the 5-year survival for lung
cancer is currently 13% mainly due to metastasis the
devastation caused by this single cancer type de-
serves special attention.

Cell adhesion is a key process because it is di-
rectly related to the differentiation, architecture and
normal tissue development. It has been postulated
that changes in cell-cell and cell-matrix interactions
are responsible for the cancer cells transgression
to normal tissue boundaries and their dispersion to
distant sites [3-5]. The interactions among cells or
among cells and substrate are mediated by molecules
named adhesion molecules [6-8].
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Cadherins represent the most important super-
family of adhesion molecules. In their presence, even
the absence of the rest of the adhesion molecules does
not influence the whole adhesion process.

The epithelial transmembrane molecule E-cadherin
(E-cad) is the prime mediator of epithelial cell-cell
adhesion acting in a homotypic fashion. It participates
in the development and architecture maintenance of
epithelial tissues as well as in the signalling process.
Cadherin superfamily consists of more than 40 mem-
bers, which share common characteristics. Among
cadherins E-cadherin is the most important mol-
ecule. E-cadherin (epithelial cadherin) is expressed
in epithelial tissues being involved in formation and
maintenance of the histoarchitecture. Other cadherins
are N—cadherin (neural cadherin) which is found at the
neural and muscular tissues, P-cadherin (placental
cadherin) found in embryonic tissues and placenta,
R-cadherin (retinal cadherin), VE-cadherin (vascular
endothelial cadherin) etc [9, 10].

Loss of the function or/and the expression of any of
the elements of the E-cadherin/catenins complexim-
pair cell adhesiveness resulting to a loss of the normal
tissue architecture [11]. Reduced/absent expression
of E-cadherin has been found in a variety of human
carcinomas including gastric, head and neck, blad-
der, prostate, colorectal and breast cancer [12-16].
Relatively recent immunohistochemical studies have
clearly shown that downregulation of E-cadherinis also
associated with lung cancer while prospective studies
are also in process to investigate the role of adhesion
molecules in various lung diseases [17]. Moreover,
abnormal expression of E-cad has been detected in
premalignant lesions such as Barrett’s oesophagus
[18], chronic active type B gastritis [19] and cervical
intraepithelial neoplasia (CIN) [20].
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Inthe present study an attempt to establish the role
of the E-cad, in particular the one of its soluble frag-
ment, in cases of NSCLC is made. SE-cad is a soluble
80 kDa fragment of E-cad that derives from shedding
of this molecule.

Twenty patients (17 males, 3 females, mean
age — 61 years) with recently diagnosed NSCLC were
enrolled in the present study (the histological type —
adenocarcinoma (n = 9), squamous cell carcinoma
(n=8), large cell carcinoma (n = 3)). 19 patients were
smokers while 1 was a non-smoker (Table). A group of
29 healthy volunteers was used as control group.

Table. Clinicopathological data of patients with NSCLC and the
sE-cadherin level in the blood serum
Histological type

Number of patients

Adenocarcinoma (AC) 9 (46%)
Squamous cell carcinoma (SCC) 8 (40%)
Large cell carcinoma (LCC) 3 (15%)
Histo- sE-cad- Distant
Number Age Gender  logical Smoking herin meta-
type (ng/ml) _stases
1 52 M AC + 4382 +
2 56 M AC + 3894 +
3 79 M AC + 4565 +
4 57 M AC + 2186
5 62 M AC + 4877 +
6 54 M AC + 2386
7 49 M AC + 2650
8 66 F AC + 4667 +
9 51 F AC - 2376
10 82 M SCC + 2586
1 82 M SCC + 4580 +
12 75 M SCC + 2872
13 74 F SCC + 2858
14 48 M SCC + 4750 +
15 60 M SCC + 1942
16 56 M SCC + 4662 +
17 48 M SCC + 2287
18 57 M LCC + 3068 +
19 64 M LCC + 4777 +
20 72 M LCC + 2735

Abbreviations: M — male, F — female;
Mean value of sE-cad: 3455 ng/ml;
Range: 1942—4877 ng/ml.

Atthe time of diagnosis blood samples were taken,
centrifuged, routinely processed and kept at —70 °C
until measurement. Measurement of sk-cad in serum
of patients and healthy individuals was achieved with
an ELISA method using commercial kit with specific
monoclonal antibodies against E-cad (R&D systems,
UK). Results were statistically analyzed using Stu-
dent’s t-test. Values of p < 0.001 were considered as
statistically significant.

The major clinicopathological characteristics of the
20 patients are presented in the Table. Serum levels of
E-cad were increased in cases of NCSLC compared to
these in control group (p < 0.001). In particular, in the
control group a mean value of se-cad was 1015 ng/ml,
whilst in the group of patients — 3455 ng/ml.

On the other hand, no statistically significant dif-
fer- ence could be established between the levels of
sE cad and the histological type, sexand smoking habit
(control group, only one non-smoker participated in
the patients’ group). On the contrary, increased serum
levels of sE-cad correlated with the development of
distant metastasis (p < 0.001); patients with general-
ized disease presented marked increase of sE-cad
levels. Furthermore, the levels of sE-cad do not cor-

relate with the histological type of tumor. Thus, E-cad
can not be used as a marker for differential diagnosis
of NSCLC subtypes. Finally, a statistically significant
difference has not been found between men and
women and/or smokers and non-smokers. Of course,
the number of the patients studied herein is limited and
we have to take under consideration the possibility of
a not fully objective view due to the small number of
patients. Patients with increased levels of sE-cad at the
time of the diagnosis had worsier prognosis, although
multivariate analysis failed to prove that E-cad levels
are an independent prognostic indicator of survival.

According to a number of studies, the immuno-
chemical analysis of E-cad complex in lung cancer
patients showed also a downregulation of the E-cad
expression. Particularly, in NSCLC cases low levels of
E-cadherin expression in abnormal patterns — apart
from its membranous expression seen normally — have
been found in all histological types and especially in
poorly and moderately differentiated carcinomas [21,
22]. In addition, E-cad expression has been shown to
be reversely correlated with that of epidermal growth
factor receptor that is overexpressed in the majority
of lung cancers and correlates with poor prognosis
[23]. At the present study, it has been demonstrated
that the levels of circulating sE-cad are significantly
increased in cases of NSCLC of all histological types
when compared to healthy individuals. In particular,
the degree of sE-cad increase correlated with the
existence of distant metastases. Similar results with
increased sE-cad levels have been reported in prostate
cancer cases [24].

The question is what is the specific role that
soluble E-cad plays in the whole process, what is its
importance and how this can prove useful in cancer
procedure. Probably, increased levels in serum reflect
serious dysfunction of cellular E-cad since they are
much higher that in healthy individuals. Changesin the
expression levels of E-cad affect the adhesive ability
of the tissues and in this way low expression results
in weakening of the role of E-cad as an inhibitor of
cancer invasion along with the capability of migration
of cancer cells to distant organs.

In conclusion, further studies including a larger
number of patients are needed in order to fully elu-
cidate the role of sE-cad and to establish E-cadherin
as a useful biomarker in diagnosis and prognosis of
NSCLC. A very interesting view of this issue is being
given by current studies in which the possibility of us-
ing sE-cad as a marker of response to chemotherapy
is investigated.
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KJIMHWYECKOE SHAYEHUE ONPEAEJNIEHUA CEKPETUPYEMOIO
E-KAOLEPUHA B CbiIBOPOTKE KPOBU BOJIbHbIX
HEMEJIKOKJIETO4YHbIM PAKOM JIEFKOIro

I]eav: HapymieHHs1 IKCIPECCUM TPAHCMEMOPAHHOI MOJIEKYJIbI anre3un snuteausi E-kanepuna (E-cad) accouumpoBansi co 3710Kave-
CTBEHHBIMH HOBOOOPA30BaHMAMH Yy yesioBeKa. Llesb ucciie1oBaHns — OLEHUTDh KIIMHIYECKOE 3HAYEHHE CONlePKAHUS CEKPETHPYEMOTO
E-kanepuna (sE-cad) B cbIBOpOTKe KpOBH 0OJIBHBIX C AUATHO30M HeMeJKOKJIeTouHOoro paka jerkoro (HMKPJI). Mamepuaaot u
Memodbi: 115 onpesieieHus ypoBHs nupKyaupyloniero sE-cad B coiBopoTke kpou 20 60abHbIx ¢ HMKPJI v 29 310poBbIX 10HOPOB
npumennn meton ELISA. Pesyaomamut: y 60nbibix ¢ HMKPJI BbisiBIeHO 3HAYMTEIbHOE MOBBIIIEHNE COAEPKAHNS HUPKYJIU-
pytoero sE-cad B cbIBOpOTKe KPOBH IO CPABHEHMIO € TAKOBBIM B KOHTPOIbHOIA rpynme (p < 0,001). YcraHoBieHa cBsi3b MeXKIY
ypoBHeM sE-cad B cbiBOpoTKe KPOBH U nosiBieHHeM nepugepudecknx Meracta3os. He BbIsSBIEHO CTATHCTHYECKH 10CTOBEPHOI
KOPPEJISIHA MEXKIY TUCTOIOTMYECKUM THIIOM ONYXOJIH, OJIOM 0OJIbHOTO ¥ KypeHHeM. Y MAIUEHTOB C OBbIIIEHHBIM COIEPKAHUEM
sE-cad Ha0moaanach TeHeeHIMS K Xy/AleMy HCXO0Y 3200J1€BaHHS, XOTS PE3YJIbTAThI CTATUCTHYECKOrO AHAIN3A HE MOATBEPANIH
nporHocTHyeckoro 3uavenusi SE-cad. Boi6odsi: nosyueHHble JaHHbIE IO3BOJIMIM NPEINONOKHUTD, YT0 E-cad yuacTByeT B naToreHese
HMKPJI. Ouenka conepxanus sE-cad B KauecTBe MPOrHOCTHYECKOT0 OMOMAPKepa HYKIAeTCA B JajbHeleM UCCIeI0BAHNH.
Katouesnie caosa: E-kanepu, MoJieKyjia TpaHCMEMOPAHHOM a/ire3ud, MAJIMTHU3ANNS, HEMEJIKOKJIETOYHBIA PaK JIErkoro, mpo-
THOCTHYECKHii OMoMapkep.
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