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Abstract

Expression of COX-2, VEGF-C and CD133 in head and neck
squamous cell carcinoma

Yun, Hyuk-Su

Advisor: Prof. Do, Nam-Yong, Ph.D.
Department of Medicine,

Graduate School of Chosun University

Head and neck squamous cell carcinomas (HNSCC) are characterized by a

marked propensity for local invasion and cervical lymph node metastasis.
Cycloxygenase (COX)-2 has an important role in the promotion of
carcinogenesis, tumor invasiveness and angiogenesis. Vascular endothelial
growth factor (VEGF)-C is a potent lymphangiogenic factor produced by
tumor and stromal cells. CD133 has been shown to be a marker for cancer
stem cells in various cancers. However, little is known about the roles of
COX-2, VEGF-C and CDI133 in HNSCC. The aim of this study was to
investigate the expression of COX-2, VEGF-C and CDI133 in tumor
samples of 146 HNSCC patients, and to study a possible correlation to
various clinicopathologic parameters. The expression of COX-2, VEGF-C
and CD133 was analyzed in the same paraffin embedded tissue by
semiquantitative immunohistochemical staining. There were positive
expression in 96% of COX-2, 57% of VEGF-C and 100% of CDI133 in
HNSCC. There were statistically significant correlation of positive
expression of COX-2 with tumor differentiation, clinical stage and lymph
node metastasis (p<0.05, respectively). Significant correlation was observed
between VEGF-C and clinical stage and lymph node metastasis (p<0.05,
respectively). High expression of CD133 had statistically significant
correlation with tumor differentiation, clinical stage and lymph node
metastasis (p<0.005, p<0.05, p<0.05, respectively). Significant correlation
was observed between COX-2 and VEGF-C, and CDI133 and VEGF-C
(p<0.005, p<0.05, respectively). These results indicate that elevated COX-2,
VEGF-C or CDI133 expression is more common in HNSCC with advanced
stage or positive lymph node metastasis.

Key Words: COX-2, VEGF-C, CD133, Head and neck neoplasm, Squamous

cell carcinoma, Prognosis



[e]
o
B AT
Hat pa
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SEA W R A Fkth(Stacker et al., 2004; Zhang XH, et al, 2008).
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a7 VEGF receptor-3 (VEGFR-3, Flt-4)ol tig =24 =
=21 e (Joukov et al, 1996; Jeltsch et al., 1997). VEGF-C= A
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= Ao® Hayal ti(Cao et al, 1998, Mandriota et al., 2001).

CD133(prominin-1)& Q& CD34 Al =8 =7]A4 ¥ (hematopoietic
stem cell)oll EAst= A2ZEA 3 U(cell surface antigen)o 2 &A= A C
L oolo] 7 weie 2 dE A A Foh(Yin et al, 1997). ol €
Al S7IME, AE R wAE S7IAE A D A" Ay ST AE
ToE EASE A2 dH A AvH(Uchida et al, 2000; Richardson et
al., 2004; DBussolati et al, 2005). ZF=USAIXE Fo+= A7FAA

(self-renewal) ¥ F 970 A (tumor initiation)E & ¢ Y& T Ho]
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dn FadzA HAS fAsEd BdFdn FAER Yh(Yin et al,
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1 A+=H(Singh et al, 2003; Singh et al., 2004; Zhou et al., 2007), +7
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CA, USA), VEGF-C ¥ (CDI1332 Polink-2 plus HRP anti-goat DAB
detection kit(Golden Bridge International, Mukilteo, WA, USA)& o] &3} o]
A5t tt. Mayer's hematoxylin® 2 thxgEME A8, universal
mount (Research Genetics, Huntsville, AL, USA)Z %35

Wl F A Al COX-29] ¥4 dxe 954 Fotx4 S, VEGF-C % CDI133

o JAYERE 7Y AL olgaPdon, A UxRTe 13 FAS
AA goat serumO. 2 A Aoz dME g}
3) 9 A7 #A

COX-2¢ digt dMe Mxd o W3S Hole A4E A 3oz

ol
ol
ol
2
rlr
=

o

S Ao u}
positive) 2 &4 (negative) &. 2
7F AA FEAEL 5% o]/del

=, 5%-49% FAol™ oF FHO R 50% ol FAHLTE Ho]



1

ury
o0

Mo
il
E

97} 9lo], cytokeratin %Al ol CD68 24 <l

T8 vH(Lim et al., 2003).

)

o

o

Foded, ¥

VEGF-Cof

37bstel 4

oz

iI=E
a- =

oz dAl FFA

=
=

ol Aljd AA

o o A
= 1

=

A 3

ol

o

Fol <5%c°l A

=
o

3 (),

KR
=]

T (low expression

bnj

[¢)
]

ok
o

7 (high expression group), 1+&

s By

s 3+

group) 2 2 A& 7359 tF(Zhang XH, et al., 2008).

aaf& Al ok(4008H) 4-5

T%‘
A 9]
2 sl Th CD133 HdA S 7] o ool o

X
oy

F <=,

©

S
o

];]_]__

SES

ki3

iI=
=

Fol W) Al

e s

91 9]

—~
o

A=) o o
4 BAE g

A8

s

[e}
=

i

ar

k)

’

3|

= (high) %3

‘e
3T

275%)% 7|Fo 2

1
s

3

Nfo

< d CD133

2 TRs

K
A’ o

ks

IO (low)

2007).

A H(Yin et al,

A

‘o=

3|

vl 3
=

=13
=

2 CD133
9

9} COX-2, VEGF-C

o]

=
ar T

o]

d=z3

Ly
a

s

e
~L

A
[e)

s

e

)6]—

3|

Al, COX-2, VEGF-C % CDI133 %3

s

)

B

package for the social

SPSS(statistical

1=} [e]
T'_Tﬁ'\:‘

sciences), Windows, version 12(SPSS, Korea)® Spearman

o))

=0

Fde. e,

7 X test® AASF
<0.05%

H
=

i ot

S



pugl

]
d
s
Tor

—

Nd
K
=0

—r

el

AH = 9:1(130:16)

T 6L6ANA e, H U

3

oz

AE 2 26~87A(

94

~
o

[7] 374, I7] 54, 17| 169, IV7] 39¢]

on, ol F

5]
by

2 7] K1, I71) 9141(62%), 18 §H(II, IV 7]) 55 (38%)

5841l (40%)

3} 534(36%), A3t 104 (7%) A+ (Table

=]
RS

=
& o =

3} 83l (57%),

i
ﬂ

1.

CD1339 4

=i
=

2. COX-2, VEGF-C

|

COX-2& o

B

oy

Al
2]

g5 98l (67%)= 7 A, 424(29%)

g ol Atk (Fig. 1).

Nl

= o
=]

.

, 6°1(4%)

001: /\é

ok
o

A

FA

= =x=
L [€]

VEGF-C

g5 839

=
[¢)

g 224, 7+ A 61 Atk (Fig. 2).

o}

ok
o

2+ 299, 3+ 32¢ =

CD133+%

5915 of

27.5% =

% 2hikol

&)

i

ul
<L

Jail

T
;AO
AL
o°

%

=

)

e
4

T
;AO
AL
o°

ot

, 275% wH Rk

CD133 &

66 ¢l (45%) 1

l

g

801 (55%), =

T

1r O
®

|

4

)
B
o
E
il

e
21

o)

t}(Fig. 3).



o
)

sl
of

X3
T
2}

i

COX-2¢]

of
ﬁO

)

|

|

ey

H]

S H At (Table 2).

eyl

th <]

]‘j_]:

!

Bl

LAY
VEGF-C7}

BN

el
To
AL

50
o
—
o

il

o
ﬁo

|

o

A dds B

Oo]:

=
L]

Lol et

VEGF-C

S H A (Table 2).

sl

4

!
#

kil

5. CD133

o

1o
B

il

CD133 &

CD1330]

p<0.005, p<0.05, p<0.05). =

7+

(2}

[e}
A

puzel

o)
oF

o

4
o

)

)

A5 R A Y (Table 2).

%
;0._

=0

6. COX-2, VEGF-C % CDI33 &9

FaaAZE 3ol VEGF-C

ki3

o)

o
T

;i
~

o
7o

Ty

VEGF-C¢ COX-29]

3).

ok A o] A thH(p<0.005)(Table

100%(83/83)°ll A

COX-2+

el



COX-2¢ CD1339 a2 @A el flolar, CD1333 VEGF-C9 Zd

AT s ABBAT gdolA CD133¢] =2 wH S 1Y u VEGF-CE

62%(41/66) o A ¥4 o] A H(p<0.05)(Table 4).
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1983; Folkman & Shing, 1992; Dvorak et al, 1979), °] Z=o|A VEGFE
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TE ARG R FAo 7MY Fast AEd A2 A 9l

R A % (glioblastoma)oll Al A A ZFo] whd Fok A E o VEGF
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(lymphangiogenesis pathway)< 74 frste] ©HzZd Holg F3T A=
F ¥t} (Zhang et al., 2008).
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Table 1. Clinical, epidemiologic, and histologic characteristics of 146 patients

with head and neck squamous cell carcinoma

Characteristic No.(%)
No. of patients 146(100)
Age(yrs.)
Mean 61.6
Range 26-87
Gender
Male 130(89.0)
Female 16(11.0)
Tumor stage
Early (I, II) 91(62.3)
I 37
II 54
Advanced(Il, IV) 55(37.7)
111 16
v 39
Tumor site
Oral cavity 37(25.3)
Pharynx 48(32.9)
Larynx 61(41.8)
Degree of differentiation
Well differentiated 83(56.9)
Moderately differentiated 53(36.3)
Poorly differentiated 10(6.9)
Lymph node metastasis
Yes 58(39.7)

No 88(60.3)




Table 2. The clinicopathologic data according to the expression pattern of

COX-2, VEGF and CD133 in head and neck squamous cell carcinoma

COX-2 VEGF-C CD133

strong weak absent strong weak absent high low
(n=98) (n=42) (n=6) (n=61) (n=22) (n=63) (n=66) (N=80)

Differentiation

W/D(n=83) 51 30 2 38 9 36 31 52
M/D(n=53) 39 11 3 19 10 24 27 26
P/D(n=10) 8 1 1 4 3 3 8 2
p vaue * §

Stage

I-11(n=91) 56 32 3 33 13 45 38 53
11-1V (n=55) 42 1 2 28 9 18 28 27
p value * * *

Nodal status

Negative(n=88) 53 30 5 28 12 48 36 52
Positive(n=58) 45 12 1 33 10 15 30 28
p value * * *

COX-2: cyclooxygenase-2, VEGF-C: vascular endothelial growth factor-C

W/D: well differentiated, M/D: moderately differentiated, P/D: poorly differentiated
Stage I-1l: Early stage, Stage I11-1V: Advanced stage

* Statigtically significant, P<0.05

§ Statistically significant, P<0.005



Table 3. Interrelation between the VEGF-C and COX-2 immunoexpression
statuses in head and neck squamous cell carcinoma (%)

positive negative p value
(n=140) (n=6)
positive 83 0
(n=83) (100)
<0.005
VEGF-C
negative 57 6
(n=63) (90.5) (9.5)




Table 4. Interrelation between the CD133 and VEGF-C immunoexpression
statuses in head and neck squamous cell carcinoma (%)

VEGF-C
positive negative p value
(n=83) (n=63)
high 41 25
(n=66) (62.1) (37.9)
CD133 <0.05
low 42 38
(n=80) (52.5) (47.5)




Figure 1. Immunohistochemical staining for COX-2 in
head and neck squamous cell carcinoma. Poorly differentiated squamous cell
carcinoma demonstrated strong positive cytoplasmic staining (A) but, well
differentiated squamous cell carcinoma demonstrated faint cytoplasmic
staining (B). Polyvalent HRP polymer detection system, counterstained by
hematoxylin.



Figure 2. Immunohistochemical staining for VEGF-C in
head and neck squamous cell carcinoma. Poorly differentiated squamous cell
carcinoma demonstrated strong positive cytoplasmic staining (A) and well
differentiated squamous cell carcinoma demonstrated strong positive
cytoplasmic staining, too (B). Polyvalent HRP polymer detection system,
counterstained by hematoxylin.



Figure 3. Immunohistochemical staining for CD133 in head and neck
squamous cell carcinoma. Poorly differentiated squamous cell carcinoma
demonstrated strong positive cytoplasmic staining (A) but, well
differentiated squamous cell carcinoma demonstrated faint cytoplasmic
staining (B). Polyvalent HRP polymer detection system, counterstained by
hematoxylin.
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