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Expression of Matrix Metalloproteinase-2 and -9 in Oral Squamous Cell
Carcinomas in Relation to the Histologic Invasiveness
and Cellular Differentiation

Seong-Doo Hong, Sam-Pyo Hong, Yong-Sik Kim, Jae-Il Lee, and Chang-Yun Lim

Department of Oral Pathology, College of Dentistry and Dental Research Institute,
Seoul National University, Seoul 110-749, Korea

A poor prognosis of oral squamous cell carcinoma (SCC) is partly due to the invasiveness and metastasis of the tumor. A
key element in tumor invasion and metastasis in the degradation of extracellular matrix is matrix metalloproteinases (MMPs).
This study was performed to determine the expression of MMP-2 and MMP-9 of oral SCCs with regard to the histologic
invasiveness and differentiation in 5 normal oral mucosa and 36 oral SCCs. The histologic invasiveness of oral SCCs were
classified into 4 grades. The differentiation of oral SCCs was divided into 3 grades. The streptavidin-biotin immunohisto-
chemical staining, using MMP-2 and MMP-9 monoclonal antibodies, was performed to determine the expression of MMP-2
and MMP-9. The expression of MMP-2 was positive in 6 of 17 oral SCCs with weak invasiveness and was positive in 7
of 19 oral SCCs with strong invasiveness. The MMP-2 expression did not increase significantly with resﬁect to the invasiveness
of oral SCCs (P>0.05). The expression of MMP-9 was strongly positive in 6 out of 17 SCCs with weak invasiveness and
was strongly positive in 14 of 19 SCCs with strong invasiveness. The MMP-9 expression increased significantly with respect
to the invasiveness of oral SCCs; the stronger the expression, the stronger the invasiveness (P <0.05). The expression of MMP-9
was in 57.9% of well differentiated SCCs, 57.1% of moderately differentiated ones, and 33.3% of poorly differentiated SCCs.
The expression of MMP-2 and MMP-9 did not increase significantly with respect to the histologic differentiation. We
conclude that with respect to the invasiveness, the MMP-9 expression increases significantly in oral SCCs but the MMP-2
expression does not; and that with respect to the histologic differentiation, their expressions do not increase significantly.
These results suggeste that MMP-9 can be used as a tool to evaluate the invasiveness of oral SCCs. (Korean J Pathol
1999; 33: 243 ~250)
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H odFolAE MMP-2, MMP-9 (Calbiochem, San-
Diego, California, U.S.A)oll thdl k2= DFE A
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UXFAZ 4587F Fhslx PBSE A3tk o]o] 2384 g i 235 59 94 2 B &
A, bictine] FAH 2:4 QA2 3057F Bakelm PBSE  Bleh MMP-2, MMP-9 weolzzslel oo Azle
FAs}aL, peroxidaser}t FEA|E  streptavidin® 2 3057k Table 1o Q@okx]o] 9lc}.

Helslal PBSE Aslelth. 3,3’-diaminobenzidine tetra-
hydrochloride 2 HFAA]Zl 3 Mayer’s hematoxyline©. &
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Azzre] SAE FoA4d-2 chisquare testol] 2]s}o] AR o] 22 Fokzi) ¢hE Fokx o] Wil HEE

AZsAH (F] 5F: 0.05) oA A=, A Frbdet dulo e A B
A ekskrh MMP-92] ¥ ok4lo] MMP-29] 73Kt}
Pz 1} AdH oz 7lslm wlEr) =9tk MMP-29] 22 A

l

Z| 36049 oFE F 13¢]] (36.1%)N A, MMP-92] ul&2
360d|9] HHF A ELZoN gk A, A7, WAy 29, 2004 (55.6%)N 4] 2= g} (Table 2).

Fig. 1. Immunoreactivity for MMP-2 in well differentiated squa- Fig. 2. Immunoreactivity for MMP-9 in moderately differen-
mous cell carcinoma. Tumor cells, in the peripheral portion of tiated squamous cell carcinoma. Tumor cells exhibit strong
small cancer cell nests, exhibit strong positive reaction in their positive reaction in their cytoplasm.

cytoplasm.
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Table 1. Clinicopathological profiles and immunohistochemical expressions of MMP-2 and MMP-9 in 36 oral squamous cell
carcinomas

Case Age/Sex Site Differentiation Hisiniggin MMP-2 MMP-9
Invasiveness
1 54/M Retromolar area Well D — +
2 53M Gingiva Well D - -
3 51/M Gingiva Well C - +
4 42/M Floor of mouth Well C + =
5 48/M Gingiva Well iC + +
6 60/F );Floor of mouth Well C — -
7 53/M Buccal mucosa Well C + +
8 53/M Buccal mucosa Well C — +
9 77M Retromolar area Well C + +
10 49/F Gingiva Well C = +
11 55/M Tongue Well C -+ +
12 34/M Tongue Well C - +
13 53/M Floor of mouth Well B + +
14 60/M Gingiva Well B -
15 75/F Gingiva Well B + + -+
16 62/F Gingiva Well B ++ +
17 66/F Tongue Well B -+ s
18 41/M Gingiva Well B = -
19 60/F Gingiva Well A ++ ++
20 36/M Retromolar area Moderately D =+ +
21 53/F Tongue Moderately D ++ +
22 S8/F Palate Moderately D + +
23 S3/F Retromolar area Moderately C + +
24 68/M Floor of mouth Moderately C + ++
25 72/M Tongue Moderately B * -
26 47M Gingiva Moderately B . .
27 31/M Gingiva Moderately B ++ ++
28 41/M Gingiva Moderately B = -
29 55/M Gingiva Moderately B + +
30 69/M Buccal mucosa Moderately B = *
31 54/M Gingiva Moderately A + +
32 69/F Palate Moderately A - —
33 62/M Floor of mouth Moderately A - -
34 56/M Tongue Poorly D + ++
35 40/M Tongue Poorly C
36 65/M Gingiva Poorly B = -

Well: well differentiated SCC; Moderately: moderately differentiated SCC; Poorly: poorly differentiated SCC; —: the same intensity
as normal oral epithelium; =: slightly stronger intensity than normal epithelium; +: moderately stronger intensity than normal
epithelium; + +: markedly stronger intensity than normal epithelium. —, *: interpreted as negative; +, -+ +: interpreted as positive
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Table 2. Immunoreactivity for MMP-2 and MMP-9 in 36 oral
squamous cell carcinomas
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Table 4. Expression of MMP-2 and MMP-9 in oral squamous
cell carcinoma with regard to the cellular differentiation

Reactivity MMP-2 MMP-9
- 14 (38.9%) 12 (33.3%)
+/- 9 (25.0%) 4 (11,1%)
+ 9 (25.0%) 15 (41.7%)
++ 4 (11.1%) 5 (13.9%)
Total 36 (100.0%) 36 (100.0%)

Table 3. Expression of MMP-2 and MMP-9 in oral squamous
cell carcinoma with regard to the histologic invasiveness

HI No. of No. of MMP-2 No. of MMP-9
- cases  positive cases (%) positive cases (%)
Grade A 4 1 (25.0) 1 (25.0)
Grade B 13 5 (38.5) 5 (38.5)
Grade C 13 4 (30.8) 10 (76.9)
Grade D 6 3 (50.0) 4 (66.7)
Total 36 13 (36.1) 20 (55.6)

H.I: Histologic Invasiveness
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o E“ on _{
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4. E2z0

[[}E MMP-22} MMP-92| Ht&

Eof| & MMP-28] Wl B3 Erl £ 7%
19¢]] 5 6odlof|A] FAIRES-S Ho 31.6%0lA, %i—?JrFJP
<& Hoj 429%
oA, £3}=7F Vi HS 3] F 144 FAdubSE
Ko 333%04] WA=t £} VA& MMP-
2 Wdo] FyksleAd dig BAEA F94L ik

o) E3}%o wE MMP-9S] &y BE3lxvL §
L A% 199 = 11|04 oFARESES Hof 57.9%01 4],
ﬂ—ﬂb_ﬂ FoEY S 14dd] F 8dlol|A] FAuESE
Hoi 57.1%0 4, E357} ¥ H-$ 34| F 1oglo| A o
4 ‘%}—o—i Hof 333%04] WA=t B3t uilA

T5 MMP-9 wrgoe] Frtsl=Adl tist SAIEH §-9
AL gt (Table 4).

51
o

No. of No. of MMP-2 No. of MMP-9
G.D. o b

cases  positive cases (%) positive cases (%)
Well 19 6 (31.6) 11 (57.9)
Moderately 14 6 (42.9) 8 (57.1)
Poorly 3 1 (33.3) 1 (33.3)
Total 36 13 (36.1) 20 (55.6)
G.D.: Grade of differentiation
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