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Fig. 1. Immunohistochemistry for MMP-2 8
Fig. 2. Immunohistochemistry for MMP-9 10
Fig. 3. Immunohistochemistry for TIMP-1 13

Fig. 4. Immunohistochemistry for TIMP-2 15
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Table 1. Expression of MMP-2 in
of the gallbladder

A2l

adenoma

Table 2. Expression of MMP-2 in
of the gallbladder

adenocarcinoma
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adenoma
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adenocarcinoma
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Fig. 1. Immunohistochemistry for MMP-2. MMP-2 expression was 1+ in low
grade (A) and 2+ in high grade (B) adenoma, and 2+ in early stage (C) and
negative in advanced stage (D) of invasive adenocarcinoma of the gallbladder.

Table 1. Expression of MMP-2 in adenoma of the gallbladder

MMP-2 immunoreactivity (%)

- Positive - Negative
Dysplasia grade”
Low (n=19) 19 (100.0)0 0 (0.0) 0 (0.0)
High (n=17) 10 (58.8) 7 (41.2) 0 (0.0)

5 p value<0.05



Table 2. Expression of MMP-2 in adenocarcinoma of the gallbladder

MMP-2 immunoreactivity (%)

Positive Negative
Depth of invasion
Lp/Pm (n=20) 19 (95.0) 1 5.0
S (n=52) 26 (50.0) 26 (50.0)
Differentiation”
Well/Moderate (n=51) 39 (76.5) 12 (23.5)
Poorly (n=21) 6 (28.6) 15 (71.4)
Growth pattern”
Fungating (n=18) 17 (94.4) 1 (5.6)
Infiltrative (n=44) 20 (45.5) 24 (54.5)
Mixed (n=10) 8 (80.0) 2 (20.0)
LN metastasis’
Positive (n=18) 8 (44.4) 10 (55.6)
Negative (n=23) 18 (78.3) 5 (21.7)
Unidentified (n=31) 19 (61.3) 12 (38.7)

Lp; lamina propria, Pm; proper muscle,
S; perimuscular connective tissue and beyond serosa
LN; lymph node, * p value<0.05

3. MMP-9el] tjgh x4 33t o4

g AF 36d= MMP-99 &4 o] 24 (5.6%), FAdol 349l (94.4%) %
ok oldA SR wEl A%F 199 Aol 29 (105%), 1+7F 174
(895%) el 9oL, 15H 174= 1+7F 69 (35.3%), 2+7F 114 (64.7%)% L%
wolA o AstA FdAEH AT (p<0.05) (Fig. 2) (Table 3).

g HAGET 72de= §4do] 349 (47.2%), Fdol 38 (52.8%) % th
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(76.2%), ¥F7deo] 5o (238%)% w37t £ FTUolA ¥ =2 Td&s B
A (p<0.05). B Fdel wel =58 18dl= 4ol 14 (5.6%), ¥4 ol
176 (944%)RA3L, H&F 4del= 4ol 284 (63.6%), FA ol 169
(36.4%)% =&l IAHFIEY =& LIES BAT (p<0.05). €&F 10
o= 247 5ol 54 (50.0%), Fdol 5ol (50.0%)= & 27| sfdst
= el A Fde B "HEZAE dolrt gldd 23¢= SA4 0l
(34.8%), <¥deol 154 (65.2%)3 dol7b AdAd 184+ &4l 94
(50.0%), Aol 94 (50.0%)= Hxzd Hdol7} glAd dolA v ddE&o
=Rou FA4 Fod2 A

M
N
o

l'U.L,

Fig. 2. Immunohistochemistry for MMP-9. MMP-9 expression was 1+ in low
grade (A) and 2+ in high grade (B) adenoma, and 2+ in well differentiated (C)
and negative in poorly differentiated (D) adenocarcinoma of the gallbladder.
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Table 3. Expression of MMP-9 in adenoma of the gallbladder
MMP-9 immunoreactivity (%)

— Positive o Negative
Dysplasia grade”
Low (n=19) 17 (89.5) 0 (0.0) 2 (10.5)
High (n=17) 6 (35.3) 11 (64.7) 0 (0.0)

% p value<0.05

Table 4. Expression of MMP-9 in adenocarcinoma of the gallbladder

MMP-9 immunoreactivity (%)

Positive Negative
Depth of invasion”
Lp/Pm (n=20) 18 (90.0) 2 (10.0)
S (n=52) 20 (38.5) 32 (61.5)
Differentiation”
Well/Moderate (n=51) 33 (64.7) 18 (35.3)
Poorly (n=21) 5 (23.8) 16 (76.2)
Growth pattern”
Fungating (n=18) 17 (94.4) 1 (5.6)
Infiltrative (n=44) 16 (36.4) 28 (63.6)
Mixed (n=10) 5 (50.0) 5 (50.0)
LN metastasis’
Positive (n=18) 9 (50.0) 9 (50.0)
Negative (n=23) 15 (65.2) 8 (34.8)
Unidentified (n=31) 4 (12.9) 27 (87.1)

Lp; lamina propria, Pm; proper muscle,
S; perimuscular connective tissue and beyond serosa
LN; lymph node, % p value<0.05, ' ; p value=>0.05

4. TIMP-1¢] thdt Hdx= 38 oA
B AE 36dE mE Pl o]FA SHA mE ASH 19¢% 1+9]
199 (100.0%), TSF 17d= 1+7} 12¢] (70.6%), 2+7F 5ol (294%)2 15F

o A W& go] 1 =l (p<0.05) (Fig. 3) (Table 5).
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o] 2¢ (95%)= w37} €& T ¥ =2 TdES BAT (p<0.05).

o [e}
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(333%)% A=A Hol7t 91D dlolA o Aol Ekor} BAH fel

42 sl
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Fig. 3. Immunohistochemistry for TIMP-1. TIMP-1 expression was 1+ in low
grade (A) and 2+ in high grade (B) adenoma, and 2+ in fungating (C) and

negative in infiltrative (D) type of adenocarcinoma of the gallbladder.

Table 5. Expression of TIMP-1 in adenoma of the gallbladder

TIMP-1 immunoreactivity (%)

- Positive o Negative

Dysplasia grade”
Low (n=19) 19 (100.0) 0 (0.0) 0 (0.0)
High (n=17) 12 (70.6) 5 (29.4) 0 (0.0)

5 p value<0.05
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Table 6. Expression of TIMP-1 in adenocarcinoma of the gallbladder
TIMP-1 immunoreactivity (%)

Positive Negative
Depth of invasion”
Lp/Pm (n=20) 17 (85.0) 3 (15.0)
S (n=52) 15 (28.8) 37 (71.2)
Differentiation”
Well/Moderate (n=51) 30 (58.8) 21 (41.2)
Poorly (n=21) 2 (95) 19 (90.5)
Growth pattern”
Fungating (n=18) 16 (88.9) 2 (11.1)
Infiltrative (n=44) 9 (20.5) 35 (79.5)
Mixed (n=10) 7 (70.0) 3 (30.0)
LN metastasis’
Positive (n=18) 6 (33.3) 12 (66.7)
Negative (n=23) 14 (60.9) 9 (39.1)
Unidentified (n=31) 12 (38.7) 19 (61.3)

Lp; lamina propria, Pm; proper muscle,
S; perimuscular connective tissue and beyond serosa
LN; lymph node, ; p value<0.05, " ; p value=0.05

—

5. TIMP-2¢l] thgh W}z 2] 5}3]
g AF 369 TIMP-20 34 0] 34 (8.3%), ¥Adel 33 (91.7%) %
o @ A o] @A Al wet A 19de F4¢] 24 (105%), 1+
7F 174 (895%)93, i w 179 Aol 14 (59%), 1+7F 124
(70.6%), 2+7F 4¢] (235%)2 LeFlA © =L HFL&S Boy 57
A olol= ¢l (Fig. 4) (Table 7).
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Fig. 4. Immunohistochemistry for TIMP-2. TIMP-2 expression was 1+ in low
grade (A) and 2+ in high grade (B) adenoma, and 2+ in well differentiated (C)
and negative in poorly differentiated (D) adenocarcinoma of the gallbladder.
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Table 7. Expression of TIMP-2 in adenoma of the gallbladder
TIMP-2 immunoreactivity (%)

— Positive o Negative
Dysplasia grade’
Low (n=19) 17 (89.5) 0 (0.0) 2 (10.5)
High (n=17) 12 (70.6) 4 (23.5) 1 (59

": p value=0.05

Table 8. Expression of TIMP-2 in adenocarcinoma of the gallbladder
TIMP-2 immunoreactivity (%)

Positive Negative
Depth of invasion”
Lp/Pm (n=20) 15 (75.0) 5 (25.0)
S (n=52) 9 (17.3) 43 (82.7)
Differentiation”
Well/Moderate (n=51) 21 (41.2) 30 (58.8)
Poorly (n=21) 3 (14.3) 18 (85.7)
Growth pattern”
Fungating (n=18) 14 (77.8) 4 (22.2)
Infiltrative (n=44) 5 (11.4) 39 (88.6)
Mixed (n=10) 5 (50.0) 5 (50.0)
LN metastasis’
Positive (n=18) 5 (27.8) 13 (72.2)
Negative (n=23) 10 (435) 13 (56.5)
Unidentified (n=31) 9 (29.0) 22 (71.0)

Lp; lamina propria, Pm; proper muscle,
S; perimuscular connective tissue and beyond serosa
LN; lymph node, ; p value<0.05, " ; p value=0.05

6. MMP-2¢} TIMP-29] @& 37
G AE 2 dokE AA 10849 FolA MMP-27F £4¢1 o= 274 %

ar
o] T 24 (88.9%)7F TIMP-2%= &7dolAth. MMP-27F &4/4d<l 8l =+
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Table 9. Relationship of MMP-2/TIMP-2 expression in adenocarcinoma of the

g a 1 1 b 1 a d d e r
MMP-2/TIMP-2 immunoreactivity (%)
+/+ +/- -/+ -/-

Depth of invasion®

Lp/Pm (n=20) 14 (70.0) 5 (25.0) 1 (5.0 0 (0.0)
S (n=52) 7 (13.5) 19 (36.5) 2 (3.8) 24 (46.2)
Differentiation”

Well/Moderate (n=51) 18 (35.3) 21 (41.2) 3 (59 9 (17.6)
Poorly (n=21) 3 (14.3) 3 (14.3) 0 (0.0) 15 (71.4)
Growth pattern”

Fungating (n=18) 13 (72.2) 4 (22.2) 1 (56) 0 (0.0)
Infiltrative (n=44) 5 (11.4) 15 (34.1) 0 (0.0) 24 (54.5)
Mixed (n=10) 3 (30.0) 5 (50.0) 2 (20.0) 0 (0.0)
LN metastasis'

Positive (n=18) 4 (22.2) 4 (22.2) 1 (5.6) 9 (50.0)
Negative (n=23) 9 (39.1) 9 (39.1) 1 (4.3) 4 (17.4)
Unidentified (n=31) 8 (25.8) 11 (35.5) 1 (32) 11 (35.5)

+; positive, —; negative

Lp; lamina propria, Pm; proper muscle,

S; perimuscular connective tissue and beyond serosa
LN; lymph node, ; p value<0.05, " ; p value=0.05
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7. MMP-93 TIMP-1¢] &3 37
g AE F AdE: AA

o] = 309 (83.3%)= TIMP-1

62 (86.1%)7} TIMP-1% %A o

AS BAW (p<0.05). &' ALFolAM o] F a4 2d Fd2 A& %
Oﬂ

o], 3%, A% I Fost AolE HYTH (p<0.05) (Table 10). °l&
Fae HEy gzl dolek= Fofg AudAVE ISl

Table 10. Relationship of MMP-9/TIMP-1 expression in adenocarcinoma of the

gallbladder
MMP-9/TIMP-1 immunoreactivity (%)
+/+ +/— -/+ -/-

Depth of invasion®

Lp/Pm (n=20) 16 (80.0) 2 (10.0) 1 (5.0 1 (5.0
S (n=52) 12 (23.1) 8 (15.4) 3 (5.8) 29 (55.8)
Differentiation”

Well/Moderate (n=51) 26 (51.0) 7 (13.7) 4 (7.8) 14 (27.5)
Poorly (n=21) 2 (9.5) 3 (14.3) 0 (0.0) 16 (76.2)
Growth pattern”

Fungating (n=18) 15 (83.3) 2 (11.1) 1 (5.6) 0 (0.0)
Infiltrative (n=44) 8 (18.2) 8 (18.2) 1(2.3) 27 (61.4)
Mixed (n=10) 5 (50.0) 0 (0.0) 2 (20.0) 3 (30.0)
LN metastasis'

Positive (n=18) 4 (22.2) 5 (27.8) 2 (11.1) 7 (38.9)
Negative (n=23) 13 (56.5) 2 (87) 1 (4.3) 7 (30.4)
Unidentified (n=31) 11 (35.5) 3 (9.7) 1 (3.2) 16 (51.6)

+; positive, —; negative

Lp; lamina propria, Pm; proper muscle,

S; perimuscular connective tissue and beyond serosa
LN; lymph node, *; p value<0.05, *; p value=>0.05
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Abstract

The roles of matrix metalloproteinase(MMP)-2, MMP-9, tissue inhibitor
of MMP(TIMP)-1 and TIMP-2 in the progression of adenoma and

adenocarcinoma of the gallbladder

Jong Yup Bae

Department of Medicine
The Graduate School, Yonsei University

(Directed by Associate Professor Young Nyun Park)

Matrix metalloproteinase (MMP)-2 and MMP-9 degrade type IV
collagen and tissue inhibitor of MMP (TIMP)-1 and TIMP-2 antagonize
MMP-9 and MMP-2, respectively. Therefore, interaction of these
substances is expected to be involved in tumor progression. We studied
MMP-2, MMP-9, TIMP-1 and TIMP-2 in 36 cases of adenoma and 72
cases of adenocarcinoma of the gallbladder by immunohistochemistry.

Expression of MMP-2, MMP-9, TIMP-1 and TIMP-2 were found in
almost all cases of adenomas and the degrees of expression of MMP-2,
MMP-9 and TIMP-1 were significantly higher in high grade dysplasia
than in low grade dysplasia. The expression rates of MMP-2, MMP-9
and TIMP-1 were significantly higher in well/moderately differentiated
adenocarcinomas than in poorly differentiated ones, in adenocarcinomas
with invasion into the lamina propria/proper muscle than in those with
invasion into the perimuscular connective tissue or beyond the serosa,

and In adenocarcinomas with fungating growth than in those with

_30_



infiltrative growth. The expression of TIMP-2 showed a similar pattern,
although there was no statistical significance. According to the status of
Ilymph node metastasis, the expression rate of MMP-2 was significantly
higher in cases without lymph node metastasis.

The expression patterns of MMP-2 and MMP-9 were significantly
related to that of TIMP-2 and TIMP-1, respectively with regard to
depth of invasion, differentiation and growth pattern of adenocarcinomas.

In conclusion, MMP-2, MMP-9, TIMP-1 and TIMP-2 are suggested to
play important roles in progression to early invasion of adenocarcinomas

in which the function of MMP-2 is inhibited by TIMP-2.

Key Words: gallbladder, adenoma, adenocarcinoma, MMP-2, MMP-9,
TIMP-1, TIMP-2.
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