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ABSTRACT

Hepatocyte growth factor (HGF), a potent stimulator of hepatocyte growth, stimulates motility, invasiveness, proliferation, and
morphogenesis of epithelium, and may be involved in physiologic and pathologic processes such as embryogenesis, wound
healing, organ regeneration, inflammation, and tumor invasion. So we examined the role of the HGF/c-Met on invasion and
metastasis of hypopharyngeal squamous cell carcinoma (SCC). We performed immunohistochemical stains on 40 normal mu-
cosas and 40 SCCs of hypopharynx with HGF antibody and c-Met antibody. For RT-PCR and Western blot, fresh normal tissues

and cancer tissues in hypopharynx obtained from five patients

were used. The positive rates of HGF and c-Met expression in

hypopharyngeal SCC were 77.5% and 70%, respectively. HGF staining was significantly correlated with lymph node metastasis
and pathologic stage (p<0.05). c-Met staining was only significantly correlated with lymph node metastasis (p<0.05). The inc-
reased expresssion of c-Met mRNA (RT-PCR) and protein (Western Blot) were detected in hypopharyngeal cancer tissue. These
results suggest that HGF may play an important role in the progression of hypopharyngeal cancer. (Korean J Otolaryngol

2004;47:1135-41)
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Heights, IL, USA)O 00 00O 4000 00 O 00O O ¢c—
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O 000 Tris buffered saline(TBS) OOOO OOO O
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(Amersham)d donkey anti—mouse antibody(Amers-
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detection system(ECL, Amersham)d OOO0O X-—ray
fimOO 0DOOOO.
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Table 1. Correlation between the expression pattern of HGF
and clinicopathologic factors. The positive rates of HGF expres-
sion in hypopharyngeal SCC were 77.5%. HGF staining was sigi-
nificantly correlated with lymph node metastasis and pathologic
stage (p<0.05)

Expression of HGF (%)

Variables Negative Positive velue
(22.5) (77.5)
T 1,2(n=11) 4 (36.4) 7 (63.6) 0.2271)
3,4 (n=29) 5072 24 (82.8)
N - (n=13) 6 (47) 7 (53) 0.0381
+ (n=27) 31D 24 (88.9)
M - (n=34) 8(23.5) 26 (76.5) 1.000"
+ (n=6) 1(16.7) 5(83.3)
Stage [, 11 (n=6) 4(66.7) 2(33.3) 0.016"
I, IV (n=34) 504.7) 29 (85.3)
Differentiation Well (n=11) 191D 10 (90.9) 0.1032
Moderate
(n=16) 4 (25) 12 (75)
Poor (n=13) 4(30.7) 9 (69.3)
Recurrence Yes (n=13) 1077) 12 (92.3) 0.2261
No (n=27) 8(29.6) 19 (70.4)

1) calculated by Fisher's exact test (p<0.05)
2) calculated by Mantel-Henzel test (p<0.05)
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(333%)000 0000 000 O, 00000 29/340
(85.3%)0 000 00000 HGFD 000 00000
0000 00000(p<005). 00000 0000 OO0
0 000 O 0000 OO0 HGFO 000 000 00
0 00000 00 00000 000 00 00 12/130
(923%)00 000 00 00 19/270(70.4%)0 000
00 000 0000 0000 0000 000.

00 c-Metd 00 000000000 HGFOO OO
000000 000 00 00 00 0000 000 000
0000 00 000000 000 000 000.0000

pharyngeal SCC fissue. HGF was stained mainly in stromal tissue
around cancer cells but occasionally in cancer cells and basal
layer of normal cells (x 200).
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000(Table 2). 000 000 OO0 c—Metd 000 OO
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(724%)0 000 000 c-Metd OO0 000000
0000 000 000. 000 000 00 00 22/270
(81.5%)0 00O 00 00 6/130(462%)0 00 c—
Metd 000 DOOO0 0000 00000 (p<0.05).
00000 00 000 00 O 23/340(67.6%) O OO
000 OO0 O 5/6(83.3%)00 c—Metd 000 0000
0 000 0000 000 000.000 00 0000
0 000 0000 DO0(765%)0 000(33.3%)0 OO
c-MetD 000 O000DOO0 0000 0000 OOO.
00000 0000 00 e—MetD 0000 000 000
000 00 c-Metd 00000 000 OO0(76.9%)0

Table 2. Correlation between the expression pattern of c-Met
and clincopathologic factors. The positive rates of c-Met expres-
sion in hypopharyngeal SCC were 70%. c-Met staining was only
significantly corrected with lymph node metastasis (p<0.05)

Expression of c-Met (%)

Variables Negative Positive velue
(30) (70)

T 1,2(n=11) 4 (36.4) 7 (63.6) 0.7041)
3,4 (n=29) 8(27.6) 21 (72.4)

N — (n=13) 7 (53.8) 6 (46.2) 0.0321
+ (n=27) 5(185)  22(81.5)

M — (n=34) 11(324)  23(67.6)  0.6481)
+ (n=6) 1.(16.7) 5(83.3)

Pathologic I Il (n=6) 4 (66.7) 2(33.3) 0.0551
stage IV (n=34)  8(23.5) 26 (76.5)

Pathologic ~ Well (n=11) 3 (27.3) 8(727)  0.8512

grades Moderate

(n=16) 6 (37.5) 10 (62.5)
Poor (n=13)  3(23.1)  10(76.9)

Recurrence Yes (n=13) 3(23.1) 10(76.9) 0.7161
No (n=27) 9(333)  18(66.7)

1) calculated by Fisher's exact test (p<0.05)
2) calculated by Mantel-Henzel test (p<0.05)

Fig. 2. Immunohistochemical ex-
pression of c-Met in the human
¥ hypopharyngeal carcinoma tissue.
R % & There was strong c-Met expression
ig?'_';,,,ﬁﬁ in cytoplasm of cancer cells but

5t ¥ 2vegd not in normal cells. Transition zone

e i

sy was shown in an apparent form

(black arrow)d magnification x 40
.| sion was in the cytoplasm of can-

g cer cells diffusely and strongly O
“%] magnification x 200 (B).
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Fig. 3. Survival curves of hypoph-

aryngeal carcinoma patients ac-
cording to the expression of HGF
(A) and c-Met (B).
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Fig. 4. RT-PCR analysis of HGF and c-Met expression in normal
hypopharyngeal mucosa, hypopharyngeal cancer. The incre-
ased expression of HGF mRNA and c-Met mRNA were detected
in hypopharyngeal cancer tissues.

0000 00 00(6.7%)0 00 D000 0000 OO
000 000 000 000.

0000 O 00 4000 000 170(425%)0 000
000 00 1000 00000 000 00000 400
00000 00,200 00000 00000 00 00
000. 00000 Kaplan—Meierd0 00000 O O
00 Log-rank testd] OO000 O HGFO OO0 OO
0 00 000 OO0 00 00000 000 0000 p-
value 0.070 0000 0000 000. c-Metd 000
00000 000 000 000 000 (Fig. 3, p>0.05).

0000 00000 RT-PCRO Westen blotting

0000 00 500 000000 000 c—Metd RT—
PCROO 30000 OO OO0 OO OOOOO oOO
0 000 00000 200 00000 0000 ooo
00 000 00 O 000 000 ooooo. HGFO O
00 20000 000000 OO0 0000 10000
00000 000 OO0 OO0 OO0 oooo ooo 2
0000 00 000 000 0000 (Fig. 4).

OO0 D000 00 5000 000 Western blotting
0 000 c-MetD OO0O0 100 OO0O0O 4000 O

Fig. 5. Westemn Blotting in hypopharyngeal cancer fissue. The
increased expression of c-Met protein were detected in cancer
tissues (except Case 2).

0000 000 00 00 00000 000 0000 O
0 00000 (Fig. 5).
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c—Met 190 kDal receptor tyrosine kinasell O
170 kDaO O0O0O0O0O glycosylationd OO OO OO0
0000 000 (extracellular)d 50 kDa a —subunit(d
0000 (transmembrane) OO0 0000 tyrosine pho-
sphorylationd OOO0O 145 kDall B —subunitD OO
00 002000 c-Metd OO0 000 OO0, 00O
0oo0,0000,000 00 0o oo, 0,000,000
0,00 000 000 0020 0000 0000 OO0
O 0000 ligandd 100 kDall heparin—binding poly-
peptidell HGFO OO0 OO, 00, 00,000 00O
0 00 0000. HGFO OO0 oO0ooO, oooo o
00 000 00 00.2 Uchida 00 000 000 O
00000 HGF, TGF-B, IL-1, IL-6, I1L—8, tumor
necrotic factor—a , bFGF, vascular endothelial cell
growth factor 00 OO0 OO0O0O(growth factor)O cy-
tokineD 00000 OO0 OO O HGFO OOOOOO
000 000 0O 000 ooo oo.

0 0000 4000 0D0OOO0OO OO HGFO c—MetO
00 000000000 000 00 00 77.5%0 70%
00 0000 000 0O O00O. 000 000D oooo
00000 e—Met 0000 OOOO OOO OOOO O
00 00000 00 0000 000000 HGFO OO0
0 00000 OO 0000. 000 ooooooo o
00 00 00 0000 000 00oooo ooooo
0 00000 O00O0O00ooooo oo 820 O 45
0(54.9%)00 c—Met OO0 OO0 O 0DOO0.® 00
0000000 00 000 00 000000 ooo o
000 0O 00000 000000000 0 10%00 c—
MetD 000 O0O0O0O OO0 OOOOO c—MetO OO
0 10% 000 000 0000 000 O0oo oo,@
30% 000 00000 c—MetD OO0 O0OO0O OO
00 000 000 000”0 00000 microwave
00 OO0 000 000 000 00000 HGFO c—Met
0 00 000 101000 OO OOO OOOOOOO
HGFO c—MetD 000 30% 000 00000 OoO0O0O
00000 OOOO0OO0O0O OO0 OO ooo ooooo
ooooo.

HGFO 0000 000 000 00 000 O0oooo
00 000 0 000 00000 0000 ooood c-
MetD 0000 OO0 OO0 OO O0OO O OOO O
0000 0000 o0ooooOo oooo ooooo o
0000 HGFO c—MetO OO0 OO0 OO0 OO, 0
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Di Renzo 0'*®0 c—Met 00O Western blottingC
0 0oooodo, 1e00 00 0boooo oood c-
MetU OO0 O0O0O0O0O, 2100 OD0OO0O OO0OOO c-
Met 0000 O0O0O OO0 O O0OO.0O00,00000
000 00 000o0oob O OO0 ooo gooo ooo
00 0000 OO0 000 e=Metd ODOOO OOO OO
00 000.0 0000 HGFO c—Metl OO0 OO
0 00O 0000 0000 oogO HGFO c—Metd O
O 0000 OO0 000 0000 paraffin OO0 OO
0 0000 ODOooodno oooboo oog gooogo
00 0ooddono ooo 0o Obogo goog. oog o
000 0oooboooonbo ooobo b0 bob boo
O HGFO 000 00000 Western blotting OO O
00 00 000 00000 HGFO c—Metd OO0O 0O
00 000 0000 ooo ooooo oooo.

0oood 0O HGFO c—Metl OO0 OOOOO
O 0000 0000 0000 HGFO OO p—valued
0070 0O0OO O O OO OO0 ODO0OO OoOoOo gd
00 000 0O o0 ooo ogoo.

gooo 0oooo ooo oobo boooo googd
HGFO 00000 0000 HGFO OO0 OO0OOO
(tumor marker)D OO 000 OO0 OO0 oog™
00 HGFO OO0 OO0 (gastric adenocarcinoma)
0000 000 stage OO O0O0OO O0OO O0O0OO OO
0 000 0000 stage 00 O0O0O0 ODOOO OOO
0 00 OO0 000 000 0od staged OOO O
0 0000 oobooo. o bobog oo boooog o
0 HGF 00O 00 1000 OoOobO oooooo o
00 0000 0000 0 00 000 ooog HGFO
0ooo0oo o0o0 00 oo oobob oooo ooo
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00 0000 00 0000000 000 000000
OO0 00D D000 000002000 000 oo
000 000 DO HGFO 000 000 000 OO0 O
000 0000 O O OO0. Shimura 020 0000 O
00 D00 0000000 HGFO 0000 0000 O
000 paracrine OO0 OO0 O O0O0O O OO0O0OO
HGFO 000 000000 000 0000 00 000
paracrine 000 OO0 OOOO0ODO DOOO OO0 HGF
0 00D0D0O0O0 OO0 00000 00 000000
HGFO 0O0OOO OO0 0Ood.

0000 000 000000 000 RT-PCRO OO
OO0 00 000 0000 HGFO c-Metd OO0 O
000 000 00000 00 00 0000 000 OO0
0 00 000 00 00000 OO0 O 00 000 O
000 00 0000 OO0 00 O OO0 00000 c—
Metd HGFO OO mRNAO OO0 00O OO OO0
000 00DO0. 00 O 000 00 000 000 OO0
OO0 00 O 000 OO0 00 000 0o00000 O
000 OO000. Western blottingd OO 100 0000
000 40000 00 00000 c—Metd OOD0O OO
00 0000 00000 c-Metd OO0 OO0 OO
0 HGFO c—MetD mRNA OO0 OO0 OO0 OO
00 HGFO c-MetD D00 OO 0ODOO 00D OO
OO0 00000000000 00000 oooo.

H H

0O 000 oooo oooooo ooooooo oo
O HGFO c—Metl 00O O0O0O0 O O OO0 HGFO
000 Oo0obO OoOo OO0 Ooo0O o000 c—Metd
0ooo 000 000 OO0 ooooo ooo ooo o
O0. 00 0000 0000 HGFO c—Metd m—RNA
000 HGFO c—Met OO0 OO0 OO OO0O OO
ooooo oooo oooooo o o ooo.

O 000 000 HGFO c—MetO OO0 OOOOO
ooo0O 0ooo 000 ooo ooo 0o ooo oooo
0o 0000 ooooo oooo oooooo oo,
000 000 0000 HGF OO0 00 ooo ooo
oo oooo.

00 Ooo0oo00000MHGF): c—Met: OOODO.
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