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Abstract:
pression of matrix metalloproteinase-2,-9 (MMP-2, MMP-9), tissue inhibitor-1 of matrix metalloproteinase
(TIMP-1), cell adhesion molecule 44 variant 6 (CD44v6), HER2/neu and p53 was investigated in 154 pa-
tients with head and neck squamous cell carcinoma (SCCY by ABC and ImmunoMax immunohistochemical
method. Their clinical relevance and correlation were analysed. The expression of MMP-2, MMP-9, TIMP-1,
CD44v6, HER2/neu and p53 was found in cancer cells in 87.01%, 85.71%, 68.18%, 98.05%
55.19% and 50.65% cases respectively. Linear regression and correlation analysis revealed that there was
close positive relationship ( P < 0.05) between the expression of MMP-2 and MMP-9, TIMP-1 and CD44v6,
HER2/neu and MMP-9, MMP-2 and p53. Up-regulation of MMP-2 was accompanied by advanced T stage

(P <0.01). There was also a trend of MMP-2 expression being related with tumor metastasis. Increased ex-

This study aimed to explore the molecular mechanism in tumor invasion and metastasis. The ex-

pression of HER2/neu was found in patients with tumor recurrence( P < 0.05) . The expression of TIMP-1 was
higher in laryngeal cancer than that in pharyngeal cancer, and higher in keratinizing and non-keratinizing SCC
than that in basaloid SCCCP < 0.05). These findings suggested that MMP-2 and MMP-9, HER2/neu and
MMP-9, MMP-2 and p53 had a coordinate function in aggression of tumor; that MMP-2 had a more important
function than MMP-9 in tumor invasion and metastasis; and that HER2/neu might serve as a biomarker for

poor prognosis in HNSCC.
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INTRODUCTION

Head and neck cancer squamous cell carci-
noma (HNSCC) is the fifth most frequent malig-
nant neoplasm world-wide; and is characterized
by local invasion, dissemination to local lymph
node and frequent recurrence at the primary site
of tumour. Despite improvements in diagnosis
and treatment of head and neck cancer, includ-
ing surgery, irradiation and chemotherapy, 5-
vear or overall survival of these patients rema-
ined unchanged over the past 30 years ( Parker
et al.» 1997).

Invasion and metastasis continue to be the
greatest barrier to cancer cure. Several steps are
required in development of malignant tumour and
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its invasion and metastasis, involving proteolytic
degradation of basement membrane and extracel-
lular matrix (ECM), altered cell adhesion and
physical movement of tumour cells. The first crit-
ical phase of tumour invasion and metastasis is the
enzymatic degradation of the ECM ( Liottas
1986). Some of the main proteolytic enzymes
degradating KCM are the Matrix Metalloprotein-
ases (MMPs) which are also involved in cell in-
vasion, migration and angiogenesis. MMPs com-
prise a family of zinc-dependent proteolytic enz-
ymes> which collectively can degrade most, if not
all, components of the basement membrane and
ECM with overlapping specificity. There are cur-
rently at least 22 known human MMPs, with new
members still being discovered. Among these,
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MMP-2, MMP-9 are particularly important in tu-
mor invasion and metastasis; because they can
degrade type 1V collagen> which is a main struc-
tural component of the basement membrane. In-
creased expression, including mRNA and protein
of MMP-2 and -9, has been detected in numerous
solid organ cancer typess such as breast cancers
gastric cancers colon cancer ( Curran et al .-
2000 . Production and activity of MMPs can be
regulated by tissue inhibitors of MMPs (TIMPs),
cytokines, other proteases and growth factors, on-
cogenes> hormones and tumor promoters. To
date, four TIMPs (TIMP-1 to TIMP-4) have been
identified, which are the major natural inhibitors
of MMPs and appear to block or retard MMP pre-
cursor activation. The ability of cancer cells to
invade the surrounding stroma may depend on the
balance of the synthesis of proteases and their in-
hibitors (Overall, 1994) .

Cell adhesion molecule 44 variant 6 ( CD44
v6) is an integral membrane glycoprotein, which
serves as a major receptor of the leukocyte mark-
er Cor cell adhesion receptor) for hyaluronan
(HAD, a constituent of the extracellular matrix
(Giinthert et al., 1991). The human CD44
gene consists of at least 20 exons. CD44 v4-v7
play an important role in malignant transforma-
tion and metastasis. Cancer cells likely utilize a
combination of CD44 properties to adhere to
blood vessels; and are involved in tumor metas-
tasis ( Ostwarld et al., 1997). Understanding
the function of CD44 in tumor aggression, then
applying the knowledge gained to repel the tumor
could severely inhibit the spread of the cancer.

Numerous publications reported finding of
P53 gene mutations in the majority of human tu-
mors . In fact, no human tumor type is without of
p33 mutations> although differences had been
seen in the relative frequencies and patterns of
nucleotide substitutions ( Theillet, 1993 ). p53
should be considered as a clinically relevant mo-
lecular marker in future clinical trials, and as a
potentially useful biomarker for molecular epide-
miological studies for further exploration of the
correlation between the expression of p53 and
clinical features.

The HER2/neu gene which exists in both
proto-oncogenic and oncogenic forms, is located
on the long arm of chromosome 17q and encodes
a 185-KD protein ( Akiyama et al . > 1986) . The

HER2/neu protein is a transmembrane growth

factor receptor> and a component of a four-mem-
ber family of closely related growth factor recep-
torss Including EGFR or HER-1; HER-2;
HER-3 and HER-4 (Lupu et al.. 1987). Ini-
tial studies evaluating the relationship between
HER2/neu and invasion of breast cancer were fo-
cused on the identification of gene amplification
in human tumor samples. Enhanced expression
of HER2/neu is now known to be involved in
many human cancers. It is necessary to ascertain
the expression of HER2/neu and its association
with prognosis in HNSCC.

In this study, the expression of MMP-2, -9,
TIMP-1, CD44v6, HER2/neu and p53 was
evaluated by immunohistochemistrial staining,
the relationship between their expression and
clinical features, and the correlation of these
factors were analysed .

MATERIALS AND METHODS

From the file archive of the Department of
Otorhinolaryngology in Liibeck Medical Universi-
tys a total of 154 histologically examined and re-
portedly documented surgical specimens of
HNSCC over a 10-year period (from 1989 —
1999) were evaluated. None of the patients had
previously received irradiation or chemotherapy .
Of the 154 patients, 21 were women,> 133 were
men. The mean age was 59.45 = 10.71 years
(range 24 — 92 years ). The data collected for
each patient included age; gender, drinking of
wine> smoking, primary tumor site,> primary tu-
mor size ( Ty_, ), cervical node status ( Ny —
N3 ), distant metastasis ( My ;) overall TNM
stage (I-IV) Caccording to the UICC 1997 clas-
sification) and histological grade of tumor differ-
entiation ( G;_3) and histological types, follow-
up results. Our investigation was confined to
oropharyngeal SCCs hypopharyngeal SCC and la-
ryngeal SCC. Histological types of squamous cell
carcinoma included non-keratinizing, keratiniz-
ing and basaloid SCC. All of the patients were
followed up for average of 4.49 = 1. 98 years
(range 2.50 — 10 years) .

Antibodies
The monocloned antibodies, MMP-2, MMP-

9, TIMP-1, CD44v6 and p53 were mouse immu-
noglobins IgG1; the polycloned antibody-HER2/
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Table 1 Primary antibodies and pretreatment

Antibody( Ab) clone of Ab dilution pretreatment

MMP-2 4 D3 mono, mouse 1:40 20" MW/CS immuno-Max
MMP-9 2 C3 mono, mouse 1:400 20" MW/CS immuno-Max
TIMP-1 7-6C1 monos mouse 1:25 10 Protease K

CD44v6 VFF-7 mono, mouse 1:100 15 MW/CS

HER2/neu poly, rabbit 1:200 15> MW/CS + 15’ RT
P53 PAB 1801 mono, mouse 1:50 20" MW/CS

MW-microwaves RT-room temperature.

neu was rabbit anti-human immunoglobin IgGl.

{NOVO Castra Laboratories Lid, UK)Ctable 1).
Immunohistochemistry

Tumor tissue samples were fixed in 10%
buffered formalin and embedded into paraffin in
a routine manner as surgical pathology speci-
mens. Two to three cm paraffin-embedded sec-
tions were deparaffinized in three changes of xy-
lol and rehydration by a gradient of ethanol.
Slides were treated for antigen retrieval with mi-
crowave (0.01 mol/L citric acid buffer, pH
6.0), and 25% protease K. Three steps of the
avidin-biotin-peroxidase complex ( ABC) reac-
tion were performed. Additionally; some slides
were accompanied by immunoMax method ( Merz
et al .»1995) in 7.5% H,0, for 10 minutes to
block endogenous peroxidase activity. All slides
were placed in humidified chambers and incubat-
ed with the primary antibodies for 30 minutes;
followed by incubation with 1:250 diluted bioti-
nylated rabbit anti-mouse immunoglobin G1 anti-
serum for 30 minutes. After washing with Tris-
buffer, some slides for use in immunoMax meth-
od were incubated with ABC complex / HRP
(DAKO> A/S Glostrup> Denmark) for 20 min-
utes, then incubated with biotinyl-tyramine [ 1 :
100 diluted with Tris-buffer + 35% H,0, (1 :
1000 diluted with Tris-buffer) ] for 10 minutes.
In the last step, all slides were incubated with
ABC complex /AP (DAKO, A/S Glostrup,> Den-
mark) for 30 minutes ( Table 1) . After washing,
immunoreaction was colorefully developed with
APAAP Cchromogenic alkaline phosphatase sub-
strate solution) for 30 minutes. After counter-
staining with hematoxylin for 3 minutes, these
specimens were observed under a light micro-
scope.

Control test: Each antibody in different tis-

sue samples was choosen for positive control> co-
lonic adenocarcinoma for MMP-2, MMP-9,
TIMP-1 and p53; breast cancer for HER2/neu>
and tonsil tissue for CD44v6, on the basis of a
definite positive reaction.

The primary antibodies were substituted by
normal rabbit serum for monoclonal antibody or
normal mouse serum for polyclonal antibody as a
negative control.

Evaluation of staining resulis: Fields were
randomly selected throughout each slide and the
average 10 representative fields each slide were
examined by two qualitified doctors. Semi-quan-
titative four grades were determined. — no posi-
tive cancer cells; + 0 —25% tumor positive cell
but faintly perceived; ++ 25 —80% tumor posi-
T
> 80% tumor positive cell and strong staining.

tive cell from weak to moderate staining;

Statistical analysis: All obtained data were
processed by SPSS version 9.0 software. Chi-
square test and Fisher” s exact test were used to
evaluate the relationship between the expression
of MMP-2, MMP-9, TIMP-1, CD44v6, HER2/
neu, p53 and all clinical features. The correla-
tion of the expression of MMP-2, MMP-9,
TIMP, CD44v6, HER2/neu and p53 was anal-
ysed by multiple linear regression. Kaplan-Meier
method was used to generate the actual survival
curve, and the predicted expression of MMP-2,
MMP-9, TIMP-1, CD44v6, HER2/neu, p53
was analysed by Log Rank test. P < 0.05 were

considerated significant.

RESULTS

Expression of MMP-2, MMP-9, TIMP-1, CD44v6;
HER2/neu and p53 in primary HNSCC

MMP-2 expression was found at significant
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levels in 134 of 154 (87.01%) cases with
HNSCC (Fig.1). The immunoreaction was con-
fined to the cytoplasm, partly to the membrane
of cells, and present in a large proportion of the
and in some stromal cells sur-
and endothelial cells

cancer cells,

rounding cancer nests,

(Fig.2a).
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Fig.1 Expression of MMP-2, MMP-9, TIMP-1,

CD44v6, HER2/neu and P53 in primary HNSCC.
0: —; 14 2: 45 3: ++ .

Immunoreactivity for MMP-9 was shown in
most of cases (132/154, 85.71% ) with HNSCC
(Fig. 1).

plasm, partly in membrane of cells.

The staining was located in the cyto-
The distri-
bution was found mainly in cancer cells, and
some in stromal cells surrounding cancer nests
(Fig.2b).

The expression of TIMP-1 was revealed in
105 of 154 cases (68. 18% )s only 22 cases
(14.29% ) strongly stained (Fig.1). The im-
munoreaction found within the cytoplasm was
very obvious in both cancer cells and stromal

cells surrounding cancer nests (Fig.2c¢) .

Overexpression of CD44v6 was shown in
nearly all cases (151/154, 98.05% ) 122 cas-
es (79.22% ) were strongly positive (Fig.1 ).
The staining was confined to the membrane of
cells and present in cancer cells and normal sur-
face epithelial cells, in particular, strong in the
spinous layers of normal stratified squamous epi-
theliums but keratin pearls and keratin layer of
the epithelium were negative (Fig.2d).

The expression of HER2/neu was shown in
85 of 154 cases (55.19% ) Few cases (4/154,
2.60% ) were strongly positive (Fig. 1). The
staining was confined to the membrane of cells
and mainly present in cancer cells, but not in
normal cells and keratin pearls ( Fig.2e) .

The expression of p53 was shown in 78 of
154 cases (50. 65%), only 22 cases
(14.29% ) were strongly positive (Fig.1 ). The
immunoreaction was confined to the nucleus in

all cancer cells (Fig.2f) .

Relationship of the expression among MMP-2, MMP-
9, TIMP-1, CD44v6, HER2/neu and p53

The relationship of the expression among
MMP-2, MMP-9, TIMP-1, CD44v6, HER2/neu
and p53 was analysed by multiple linear regres-
sion. There was a very close linear positive cor-
relation between the expression of MMP-2 and
MMP-9, TIMP-1 and CD44v6, HER2/neu and
MMP-9, p53 and MMP-2, P <0.01, P <O.

05, P<0.01, P<0.01 (Table 2).

Table 2 Analysis of multiple linear regression and correlation between the expression of MMP-2, MMP-9., TIMP-1.,

CIM4v6. HER2/neu and P53

Correlative item N Regression equation F P
MMP-9 and MMP-2. 154 MMP-9 = 0.262MMP-2 + 2.321 10.580 0.001
MMP-9 and Her2/neu 154 MMP-9 = 0.261 HER2/neu + 2.720 7.642 0.006
MMP-2 and p353 154 MMP-2=0.151p53 +2.494 3.976 0.002
TIMP-1 and CD44v6 154 TIMP-1 = 0.265CD44v6 + 1.195 4.250 0.041

highest in  MMP-2-overexpression patients

Relationship between the expression of MMP-2,
MMP-9, TIMP-1. CD44v6, HER2/neu. p33 and
clinical features

The expression of MMP-2 was higher accom-
panied with the advanced T stage. P =0.025<
0.05, the lowerest rate was found in MMP-2-
negative patients with T1 (1/154, 0.64% ), the

(30/154; 19.49% ) with T4. There was a trend
that over-expression of MMP-2 was related with
tumor metastasis, P = 0.056.
MMP-2 expression was 100% in patients with
distant metastasis (Table 3).

The percent of
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Fig.2 Immnohistochemical demonstration (a) MMP-2 in a case with moderately differentiated. basaloid
squamous cell carcinoma in the glottic larynx. A strong expression of MMP-2 is confined to the cytoplasm both
in cancer cells and stromal cells (original x400); (b) MMP-9 in a case with moderately differentiated.
basaloid squamous cell carcinoma in the subglottic larynx. A strong expression of MMP-9 is confined to the
cytoplasm both in cancer cells and stromal cells Coriginal x400): (¢) TIMP-1 in a case with moderately differ-
entiated: keratinized squamous cell carcinoma in the subglottic larynx. A moderately positive staining of
TIMP-1 is located in the cytoplasm of cancer cells ( original x400): (d) CD44v6 in a case with poorly differen-
tiated squamous cell carcinoma in the hypopharynx. A moderately positive staining of CD44v6 is located main-
ly in the membrane of cancer cells (original x400): (e) HER2/neu in a case with moderately differentiated,
keratinized squamous cell carcinoma in the oropharynx. A strongly positive staining of HER2/neu is located
mainly in the membrane of cancer cells (original x200): (f) p53 in a case with moderately differentiated. non-
keratinizing squamous cell carcinoma in the subglottic larynx. A moderately positive staining of p53 is confined
to the nucleus of cancer cells; not to normal tissue cells Coriginal x400).
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Table 3 TNM stage and the expressions of MMP-9, MMP-2, TIMP-1. CD44v6, HER2/neu and p53

: MMP-9 MMP-2 TIMP-1 CD44v6 HER2/neu p33
N T -+ -+ -+ 4 -+ = 4
T 23 1 3 8 11 1 2101007 611 3 3 0 0 3 20 810 5 0 13 3 4 3
™ 47 2 811 26 2 5 634+ 2013 7 7 3 4 5 35 2117 7 2 271 6 9 5
™ 30 2 6 8 14 1 9 713 7117 5 0 2 4 24 1210 6 2 11 8 8 3
T4 54 7 813 26 6 711304 161615 7 0 110 43 2829 7 0 25 513 11

NO 65 514 17 29 210 14 39 172712 9 0 1 8 56 2828 8 1 35 10 12
Nl 14 2 1 3 8 1 3 2 8 4 4 4 2 0O 1 3 10 6 7 1 0 7 1 3 3
N2 69 4 919 37 7 9 16 37 271914 29 3 5 9 52 3212113 3 331017 9
N3 © 1 1 1 3 0 1 2 3 11 2 2 0 2 4 3 0 3 0 1. 1 2 2
MO 148 11 25 38 24 10 23 30 85 49 47 31 21 3 720 118 66 54 24 72 22 33 21
Ml 6 1 0 2 3 0O 0 4 2 0 4 1 1 o 0 2 4 3 2 10 4 0 1 1

X*=19.057 » P=0.025<0.05

The expression of TIMP-1 was significantly
higher in the group of laryngeal SCC (54/70,
77.14% ) than in pharyngeal SCC ( 51/84,
60.71% )+ P=0.022<0.05. The over-expres-
sion of HER2/neu was found in oropharyngeal
SCC (37/565 66.07% ) compared to hypophary-
geal SCC (11/28, 39.29%), P =0.018<0.05.

There was statistically significant difference be-
tween p53 expression and different tumor sites,
the highest in subglottic SCC (8/9, 88. 88% ),
then glottic SCC (21/36, 58. 33% )» supraglottic
SCC (9/25, 36% )» oropharyngeal SCC (29/56;
51.79%)>  hypopharyngeal ~SCC  C 11/28,
39.29%), P=0.045<0.05 (Table 4.

Table 4 Expression of MMP-2, MMP-9, TIMP-1. CDddv6, HER2/neu and p53 in different sites of head and neck cancer

MMP-9 MMP-2 TIMP-1 CI4d4v6 HER2/neu p53
= + - + — + - + - + - +
Oro-P 56 5 51 52 20 36 2 54 19 377 27 297
Hypo-P 28 2 26 3 25 13 15} 1 27 17 1ld= 17 11
supra-G =~ 25 4 21 2 23 6 19k 0 25 14 11 16 9k
Glottis 36 1 35 0 36 7 29} 0 36 15 21 15 21
Sub-G 9 0 9 1 8 3 6 0 9 4 5 1 84

P <0.05. Oro-P: oropharynx, Hypo-P: hypopharynx, Supra-G: supraglottis, Sub-G: subglottis.

The p53 expression was higher in patients 60
years old or over (46/70, 60.53% ) than those
under 60 years old (32/75, 42.67% ), P =
0.038 < 0. 05 (Fig. 8). The expression of
CD44v6 was higher in smokers than in non-
smokers, P =0.020 < 0.05 (Fig.9). There
was no statistical difference between the expres-
sion of MMP-2, MMP-9, TIMP-1, CD44v6,
HER2/neus p53 and drinking wines P >0.05.

There was no statistical difference between
the TIMP-1
stages lymph node status, distant metastasis, P
>0.05. There was no statistical difference be-
tween the expression of MMP-9, CD44v6 and
P <0.05.

expression and gender, age, T

clinical featuress

L1}
g 40
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.. & | B PSlanegative
22
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F |u‘ |
] F |

60 yenrs » 6() years

Fig.8 The p53 expression is higher in patients 60

years old or over (46/70, 60.53% ) than those under
60 years old (32/75, 42.67% ), P=0.038<0.05.
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Fig.9 The expression of CD44v6 was higher in

smokers than in non-smokers,. P =0.020<0.05.

Relationship between the expression of MMP-2,
MMP9, TIMP-1, CD44v6, HER2/neu, pS53 and
histological grade and types

Table 5 shows that the frequency of TIMP-1
expression was higher in the non-keratinizing
group (38/54, 70.37% ) and keratinizing group
(59/82, 71.95%) than in the basaloid SCC
group (8/18, 44.44%), P =0.027 and P =
0. 047 respectively. No relationship was found
between the expression of MMP-2, MMP-9,
CD44v6, HER2/neus p53 and histological grade
and types: P >0.05.

Table 5 Histological findings and expression of MMP-9, MMP-2, TIMP-1. CD44v6, HER2/neu. p53

, MMP-9 MMP-2 TIMP-1 CD44v6 HER2/neu ps3
y - + - + - + - + - + -+
Histological stage
Gl 2 0 2 0 2 0 2 2 1 1 2 0
G2 86 9 77 4 82 26 60 2 84 37 49 41 45
G3 66 3 63 6 60 23 43 1 65 31 35 33 33
Histological types
N-K 54 6 48 3 51 16 3871 | 53 25 29 31 23
K 82 6 76 5 N 23 5971% 1 81 36 46 36 46
B 18 0 18 2 16 10 8l 1 17 8 10 9 9

" P=0.048 <0.05. N-K: non-keratinizing SCC» K: keratinizing SCC. B:

Relationship between the expression rate of MMP-2,
MMP-9. TIMP-1. CD44v6, HER2/neu. p53 and
outcome of treatment

There were 107 cases (69.48% ) without tu-
mor recurrences 36 (23.38% ) cases with tumor
recurrences 11 (7.14% ) cases death. The av-
erage time of recurrence was 2.26 = 1. 13 years

(range 1-4 years ). Increased expression of

basaloid SCC.

HER2/neu was found in tumor recurrence com-
pared to those without tumor recurrence, P =
0.018 < 0.05 Ctable 6). There was no signifi-
cant difference in relationship between the ex-
MMP-9, TIMP-1,
CD44v6 and outcome of treatment ( no-recur-
rence recurrence and death), P >0.05.

pression rate of MMP-2,

Table 6 Clinical outcome of treatment and expression of MMP-9, MMP-2, TIMP-1, CD44v6. HER2/neu and p53

MMP-9 MMP-2 TIMP-1 CDd4v6 HER2/neu ps3
= ¥ - § = + = + ~ -
No R 107 8 99 8§ 99 36 71 3 104 53 547 57 50
R 36 2 34 2 34 11 25 0 36 10 261 16 20
Death 11 2 9 0 11 2 9 0 11 6 5 3 8
" P=0.018<0.05. No R: no recurrences R: recurrence.,
There was no statistical difference between 0.505, P =0.775, P =0.286, P =0.0504,

overall survival time and expression of MMP-9,
TIMP-1, MMP-2, CD44v6, HER2/neu, p53 by
Log Rank test> P =0.101, P =0.569, P =

respectively ( Fig. 10). There was a trend that
up-regulation of p53 was associated with a de-
creased probability of survival, P =0.0504.
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Fig. 10  Overall survival for patients with and without the expression of MMP-9, TIMP-1, MMP-2,

CD44v6, HER2/neu, p53. There was no statistical difference between the overall survival and the expression
of all factors by Log-Rank test, (a) P=0.101;: (b)) P =0.569: (¢) P=0.505;: (d> P=0.775; (e> P=

0.286;: (> P =0.0504, respectively.

DISCUSSIONS

Our data showed that overexpression

MMP-2 and MMP-9 occurred in the majority of

of

HNSCC, which provided a higher positive rate
than that was revealed by using in situ hybridiza-
tion technique in oral SCC ( Hong et al.>
20000, in hypopharyngeal carcinoma ( Miyajima
et al.»1995). MMP-2, -9 was expressed in a



Correlation of matrix metalloproteinase-2, -9, tissue inhibitor-1 of matrix

499

large proportion of tumor cells; the stromal cells
and endothelial cells in HNSCC. Some authors
reported that the expression of MMP-2 and MMP-
9 mRNAs was revealed in stromal cells but not
detectable
(Brummer et al.> 1999), colon cancer ( Omn-

in nests of human breast cancer

stein et al . > 1999) . It was suggested that cancer
cells not only secreted MMP-2, -9, but also in-
duced stromal cells surrounding cancer nests to
produce these proteinases by secreting some
paracrine substances. The expression of MMP-2,
-9 in endothelial cells may be involved in proteo-
Iytic degradation of basement membrane and
ECM in vessels, then cancer cells invading the
blood circulation by the lymphatic system or di-
rectly metastasizing into the distant organs;
which may be involved in angiogenesis and facil-
itate the growth of second tumor.

The up-regulation of CD44v6 was shown in
nearly all cases (98.05% ), most of the cases
were strongly immunoreactive. Down-regulated
expression of CD44v6 in premalignant epithelial
changes with early features of invasion occurred
(Bahar et al . 1997). So, CD44v6 may help to
show the risk of transformation of benign or pre-
cancerous lesion to cancer. In the study, the ex-
pression of CD44v6 was higher in smokers than
P <0.05. It seemed that
smoking could induce the over-expression of
CD44v6 to increase cancer cell-cell or cell-ECM
adhesion, which is involved in tumor invasion.

that in non-smokers,

The study revealed a closely linear positive
relationship between the expression of MMP-2
and MMP-9, P <0.01. As we know, tumor in-
vasion and metastasis require proteolysis of extra-
MMP-2
MMP-9 are the main enzymes that degrade the

cellular matrix macromolecules. and
extracellular matrix ( Brummer et al ., 1999) . It
seemed that both of them have a coordinate func-
tion in tumor aggression. Up-regulation of MMP-
2 and MMP-9 was a good indicator of the inva-
sion and metastatic potential of HNSCC. There
was significant correlation between the over-ex-
pression of MMP-2 and advanced T stage, P <
0.05. MMP-2 was expressed in 100% of cases
with later stage of lymph node metastasis (N3)
and distant metastasis. There may be a trend
that the MMP-2 expression was associated with
fumor metastasis. No significant difference was
found by comparing the MMP-9 expression with
clinical stage> P >0.05. So MMP-2 may play a

more important role than MMP-9 in tumor inva-
sion and metastasis in HNSCC.

It was interesting that TIMP-1 expression had
a linear positive correlation with CD44v6 expres-
sion, P <0.05. Additionally, there was no re-
lationship between the expression of MMP-2, -9
and TIMP-1 , P > 0.05. Recent study demon-
strated that CD44v6 was related with a proteolyt-
ic form of MMP-9 on the cell surface of mouse
mammary carcinoma and human melanoma;
which indicated that CD44 serves to anchor
MMP-9 on the cell surface and define a mecha-
nism for CD44-mediated tumor invasion. Possi-
bly, the correlation between CD44 and MMP-9
provided a link between cell adhesion to ECM,
ECM degradation and HA metabolism ( Yu et
al.»1999). As a functional inhibitor of tumor
invasion and metastasis, TIMP-1 should play an
important function in regulating the activity and
inhibiting fully activated individual MMPs. The
imbalance between TIMP-1 and MMPs activities
would result in ECM destruction and tumor inva-
sion. Sos> TIMP-1 expression may be reflective
of a secondary event and be a response to elevat-
ed production of CD44v6 expression, otherwise,
tumor cells may be more invasive. Based on the
study, there was no statistically correlation be-
tween the expression of TIMP-1 and CD44v6 and
clinical stage. It is suggested that TIMP-1 and
CD44v6 may serve as independent prognostic
factors in HNSCC.

Also we found there was a close linear posi-
tive correlation between the HER2/neu expres-
sion and the MMP-9 expressions P <0.01. Tan
et al . (1997) detected higher enzyme activities
of type IV collagenases ( MMP-9 and MMP-2)
accompanied by up-regulation of HER2/neu in
human breast cancer cell lines (Tan et al.,
1997) . Furthermore, up-regulation of MMP-9
(not MMP-2, and together with down-regulation
of TIMP-1) via an autocrine EGFR Can 82% se-
quence homology with HER2/neu proteins in the
tyrosine residues at the C-domains) signaling
pathway may play an important role in the inva-
sive behavior of HNSCC cells ( O-charoentat et
al .»2000) . It is suggested that the overexpres-
sion of HER2/neu in human cancer cells C in-
luding HNSCC) may enhance the metastatic po-
tential and invasive ability, which was accompa-
nied by increased secretion of basement mem-

brane-degrading MMPs. So the relationship be-
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tween MMP-9 and HER2/neu provides an inter-
esting object of further research in vivo with ref-
erence to tumor invasion and metastasis .
HER2/neu expression was increased in the
group of tumor recurrence as compared to the
group of no-recurrence; P < 0.05. Similar re-
ports proved that the overexpression of HER2/
neu oncoprotein was significantly correlated with
shorter overall survival and lymph node stage and
metastasis in oral SCC (Xia et al.,1997). The
HER2/neu expression and positive lymph node
status were significantly associated with distant
metastasis in supraglottic squamous cell carcino-
ma ( Weinstein et al., 1996). Tantawy et al .
(1999) found a significant relationship between
the overexpression of HER2/neu and cartilage
invasion, it was demonstrated that overexpres-
sion of HER2/neu oncoprotein was related to the
aggressiveness of tumors with high capability of
invading laryngeal cartilages, while, the overex-
pression of HER2/neu was not significantly relat-
ed to the clinical data (Tantawy et al ., 1999) .
Forth-six percent of patients with HER2/neu
gene amplification developed recurrence and
38% died of their diseases, whereas only 28%
of those patients without amplification developed
recurrence and 13% died of their diseases ( Ro
1989 ). So, the overexpression of
HER2/neu oncoprotein may affect the growth of
tumor cells themselves, contribute to neovascu-

et al.»

larization of solid tumor and enhance metastatic
potential and invasive ability of tumors. The ex-
pression of HER2/neu may serve as a biomarker
of poor prognosis in HNSCC.

In our cases, the expression of p53 muta-
tional gene was found in 78 of 154 cases
(50.65% ), which compared well with the rate
of 4% — 73% in previous reports ( Raybaud-
Biogene et al.> 1996). Also, it was found that
the expression of MMP-2 and p53 revealed a
close correlation by multiple linear regression
analysis, P <0.01. Combined with the study,
there was a trend that up-regulation of p53 was
associated with a decreased probability of surviv-
al, P =0.0504. This correlation indicated that:
i) The up-regulation of p53-mutation gene may
i )
MMP-2 can promote tumor invasion by degrading
ECM; while, the mutation of p53 gene might
stimulate tumor angiogenesis and tumor progres-
sion{ Vermeulen et al ., 1996). Therefore, the

induce cancer cells to produce MMP-2.

co-ordinate function of p53 and MMP2 may en-
hance tumor metastatic potential, the co-expres-
sion of p53 and MMP-2 should be considerated
as a poor prognostic marker in HNSCC.

We found the expression of TIMP-1 was
higher in laryngeal cancer (77.14% ) than in
pharyngeal cancer (60.71% ), P <0.05. The
possible explaination may be that TIMP-1 plays a
major function of counteracting tumor invasion
and metastasis induced by MMPs in larynx rather
than in pharynx, so, prognosis of laryngeal can-
cer is usually better than that of pharyngeal can-
cer.

The expression of TIMP-1 was higher in ke-
ratinizing SCC (71.95% ) and non-keratinizing
SCC (70. 37%) than that in basaloid SCC
(44.44% ), P < 0.05, which accorded with
the finding that TIMP-1 mRNA was detected in
well differentiated epidermoid head and neck
cancer (Polette et al.> 1996). It is suggested
that down-regulation of TIMP-1 provides lower
ability of inhibiting MMPs and enhances tumor
metastasis in basaloid SCC, which may be more

aggressive in HNSCC.

CONCLUSIONS

MMP-2 and MMP-9 have a co-ordinate func-
tion to enhance tumor invasion and metastastic
potential, while; MMP-2 plays a more important
role in tumor invasion and metastasis than MMP-
9. Increased expression of HER2/neu may serve
as a biomarker of poor prognosis in HNSCC. The
co-expression of p53 and MMP-2 should be con-
siderated as a poor prognostic marker in head
and neck squamous cell carcinoma. TIMP-1 and
CD44v6 may be considered as independent prog-
nostic factors in head and neck squamous cell
carcinoma. TIMP-1 appears to be a crucial fac-
tor inhibiting tumor invasion and metastasis in
laryngeal or no-basaloid cancer.
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