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The Clinical Significance of Expression of

Matrix Metalloproteinase in Hepatocellular Car-
cinoma

Dong Shik Lee, M.D., Hong Jin Kim, M.D., Woo Hyung
Kwun, M.D., Sang Il Lee, M.D., Sung Su Yun, M.D. and
Sang Woon Kim, M.D.

Purpose: A hepatocellular carcinoma is an epithelial cancer,
originating from hepatocytes, and frequently shows early
invasion into blood vessels, with intrahepatic metastasis.
Matrix metalloproteinases (MMPs) are endogenous pep-
tidases capable of degrading various components of base-
ment membranes. The ability of malignant epithelial cells to
degrade extracellular matrices and basement membranes
are important steps in the metastatic invasion process, and
it is necessary for cancer cells to acquire this cleavage
ability in order to become invasive.

Methods: To evaluate the clinical significance of the
expressions of MMPs in hepatocellular carcinomas, twenty-
five patients with hepatocellular carcinomas (HCC group),
and twelve patients with normal livers (control group), were
enrolled in this study between July 2001 and July 2002.
Results: The expression of MMP-9 was significantly elevated
in the HCC group (80.3£9.4) compared with that of the con-
trol group (54.7£5.6) (P <0.05). The expressions of MMP-9
in the large (greater than 5 cm) and small (lesser than 5 cm)
sized tumor groups were 90.246.0 and 77.1+1.8, respec-
tively. In positive and negative vascular invasion groups the
levels of MMP-9 expression were 91.6+3.2 and 75.916.9
and in the positive and negative capsular infiltration groups
they were 89.316.3 and 78.0+8.7, respectively. The levels
MMP-9 expression in the HCC patients with large tumors (>5
cm), vascular invasion and capsular infiltration were signif-
icantly higher than in those without these clinical manifesta-
tions (P <0.05). There was no significant correlation between
MMP-9 expression and liver cirrhosis or histological type.
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Conclusion: The present study shows a close relationship
between the expression of MMP-9 and capsular infiltration,
vessel invasion and tumor stage in HCC. MMP-9 may be
used as a prognostic marker and for the development of
strategies for the treatment modality in HCC. (J Korean
Surg Soc 2003;65:329-334)

Key Words: Matrix metalloproteinases, Hepatocellular car-
cinoma, Intrahepatic metastasis

7| Xt el 25 4 ZEM| = et
™ol

y =

Department of Surgery, Yeungnam University College of
Medicine, Daegu, Korea

M =

—ﬂ’ u;
rﬁ O.>\:
e o
i o oy

krtt

LY
u
k)
2
30,
&

AE-L Hell o]o] 291 7
THAIESEE] 735 2 oAl 37} vl B
W2 Ok 735 il e7id ool A
e | Toll= 94 BY 7F
GrellA] A71A e &
gl " eljolchul %] (alpha-fetopro-
WAsE A7t =3 FEd
o7 d%7t 4= et
w5 A HaEa glek o]of it

PO I oA
[o & -

[
)
o
-

‘

Jtz ol

T ot
O%i‘g
ket
do

b
>

[
A

A

2

_
%
o
fr
x

of O
o
ok

2
ofN
Ry
krtg
e

T
Pt =
E
o
T
rlo

o O o B odlo nf o Ob u [
ﬁ
NE
e
N
O
o it

NN o b N
ok
o
N
_?L
e

o X
2 kR
oS
S,
>

c
'{0" e
2

o

Rl

.

ini]
i 2 e
ot
2

A
o 7)Aul chul B3l § 4-(martix metalloproteinase; MMP)



ol

330  [HEIQIDISISIXI - HI65#H M4 S 2003

2] ob el 9] Aol ATl sl Aol A Hu]¥ A
SASA] o), ek e 9k F of|A] type IV collagenase”}
BEE A oW gk 7| A& 72 kD, 92 kD H]ZA] 8 o) A
62 kD, 82 kD ¥4 oz A A dHA A ¥

oh(5) obg el whil B 4o Bult o] o4 we} Bl
of glekam 7Hgstol ol kel el ¥F ZAsHE A2e A
oA AR At ARE dA] AW Foll ek

ol & 7oA g BAES el o
Zola AENe ARt £5 WA gpe IV

collagenase & W32 ¢l MMP-9 (92 kD)3 MMP-2 (72 kD)
o WrEu 2 AA7ZA 3 7FekzA o)A v 2k
T 8 Aol xete] fAleh v A dAEH
Y E %***M M A% 21y 7h ol A ) MMP
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buffer solutlon)oﬂ |2 S S
QA el% Assboich 205 2 4e1E Lot Aote
FHol oish chid Aekmpgo g FARE ofo ThA S
F3eto] Aol o] Sekoh

3) Zymography

MMPS] 913 3 wEs §55 Slshad 44 o

22 2] A EA el 3t zymography s Al¥aet. 22t
FH-S DA type IV collagen®] 7]740] E3HE gel (Novex”,
Invitrogen, Carlsbad, USA)= AF-&3}o] 20 mAdi|A] A 7] o

=5 A3fs}dc}. o]ull gelatinase markerZ RPMI-7951 A&
ZF wljokol| A 3238} conditioned mediaS 92 kDI 72 kD9
FAAZ AL3FA ). Gels renaturing bufferZ 20°Coll A
3087t BE3-A1 7] S 527} developing buffer2 A& gt 3
t}A] 37°Ce] A1413F developing bufferol] A 154] 7+ HE-3-A] 7]
3L Coomasie brilliant blue %34S Al gYs} ). Gels LA
7] % densitometerZ Z}7F9] Iytic band®] WEE A
ok 7t AR7Ee e x5 Fol7] flsle] & S(6)°] Ag3t
W 3 2 AstA] 2 4]9) band W =9} marker band (RPMI-

l'
;:m

}‘-M nSZ

7951 cell line) M=o WlE-§ 2 A MMP2] uF& 28 AAbs}

A=A 3 A4z A o)A o] MMPE] W &S H]
gty o, 7hA EokzA ol A 2] MMPL] el &S Foko)
7], 273 Fe 7, g AW 47, A4 279
AT, 2484 £, 2234 W 7)o whe} £}
At

AAANE HF+EFARE T893, Student t-test

9} ANOVAZALE Al#8s}to] P-value?} 0.05 ©|HFel 7ol
A Fo4el 9 Ao et

e 1t

AT F 2570l o At 187, o2k 7 ol¢
3 HFadd 2 52748249tk FE lobectomy 49|,
sectionectomy 29|, segmentectomy 171], wedge resection®] 2
digich AgtzAe 7 e ¥ 2Helsler |
1} 8%, o172} 49gollar HHAY 2 57245343k &
< lobectomy 19|, segmentectomy 3|, wedge resection 301]
Ax}FH3HE 569 th(Table 1).

T HZZQ MMPsQ| Y E

2

7+l MMP-9 (92 kD) WH& k&

] xﬂi%‘%cﬂﬂ 80.3+9.4, HJZTollA = 54.
+5.60. 2 ZHA|EdTFoA] AR S A
SkohP <0.05). MMP-2 (72 kD)2] 73-$- 7HA|ZE ol A 42.0
+3.7, 2T A& 37.8+89% FAIF Aol gt
(Table 2).
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Table 1. Characteristics of the patients with hepatocellular
carcinoma and control group

HCC Control

Number 25 12
Sex(male : female) 18:7 8:4
Age(years)* (range) 52.7 (37~68) 572 (33~62)
Operation

Lobectomy 4 1

Sectionectomy 2

Segmentectomy 17 3

Wedge resection 2 3

Primary closure

HCC = hepatocellular carcinoma. *Age = mean age.
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Table 2. Expression of MMP between hepatocellular carcinoma
and control group

HCC Control
MMP-9 80.3+9.3* 54.7£5.6
MMP-2 42.0£3.7 37.8+8.9

Values are mean+SD; HCC = Hepatocellular carcinoma; MMP =
Matrix metalloproteinase. *P <0.05 compared with control values;
Student t-test.

Table 3. Correlation between clinicopathologic factors and expres-
sion of MMP-9

Factor No. of patients MMP-9 P-value
Tumor size
5 cm> 19 77.1+1.8 0.01*

5 ecm< 6

Liver cirrhosis

90.246.0

Negative 8 76.9+8.6 0.22%
Positive 17 81.919.5

Vessel invasion
Negative 18 75.916.9 <0.01*
Positive 7 91.613.2

Capsule infiltration
Negative 20
positive 5

78.0+8.7 0.01*
89.3+6.3
Histologic type
Well differentiated 9
Moderately differentiated 16
Tumor stage

76.4+8.6 0.12*
82.5+9.3

I 3 74.66.1 <0.0
II 15 76.6£8.0
111 7 90.6+4.1

Values are mean=SD. *Student t-test.;’r ANOVA test.

2) ZEMZRt9l 37|t MMP-92| EHE

ZHAI 3] Z7]19F MMP-97}He] Wl &5 v|aL F413}7]
3l FEe] =715 5 om WS, 5 em o]l o E Ei
soick 5 cm wEEQl 2 19 o2 MMP-99] W&
77.1£1.80] AL 5 cm ©]8] 2 678 0| MMP-99] 1t
HEL 90246022 4F2] =77 & FollA F-2sHAl
= thP<0.05).

it

Contol NL NL

HCC HCC HCC HCC

MMP-9 (92kD)

MMP-2 (72k Ig
MMP-2a (62kD)

Fig. 1. Gelatin zymography on normal liver tissue and HCCs.
RPMI (lane 1) shows a bright band of MMP-9. Normal
liver tissues (lanes 2 and 3) show faint reaction bands for
MMP-9. Tumor samples of HCC (lanes 4-7) contain
increased amounts of MMP-9. NL: Normal liver, HCC:
Hepatocellular carcinoma.

= & o Z MMP99] HHE &2 76.9+8.60 9 =Hl
T T SAA w2 /P >0.05)

27(1 ol—XJ 74/(]/})]— [=ku g =]

= j=4
7He] MMP-9¢] BHe§-2 vl
Z 79931 MMP-99] ¥Hl-&

o] Y& T& & 18|Z MMP-99 HF &L 759+6.99th
aﬂr*‘t”ﬂ A= TollA o] gl Foll vlsl] MMP-9
o] Mg FAHCE 99 YA =UrhP<0.05).

5 MTA mato| ARI MMP-92| HSE

AA FEke] Aol J' A-97F 5993 MMP-99] HF

&2 89.3+6.30191 2 A4 Fute] Hfo] e ¢
7} 202193 MMP-99] HFEl &2 78,0872 A-FA4 722
Aol e A7 gle A-FEr MMP-99] BHE go] &
Aoz oo A ERHP<0.05)

6) XE9o| 23 =2 MMP-99| WSS

Z) 9] #3tkol uhE FAAT 2A AL 1 £3F 7
AZHE 7HA of|= 9¢| 2 MMP-9 Wl 82 76.4+8.60]%)
I FE B3 ZHAES}S 7R oﬂ]L 16¢l| & MMP-92] HF
A& 82519309 0w A B3} 72 HAIELE ¢l
Ak E3F A ERT FEE —M ZHAIZESH 7S] MMP-9
o wrH g2 AR ool glalrhP>0.05).
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©ll (pre-vascular phase)7} F-A| H ok, TR Fofe o= F
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shAl ek A o] AGE = AL ol HRet ¢
7HA 8 FAZ FEE g vk AE R & AT A=
o] 7]&2] dxtell A= dxho] sPrhelar ofze] =
FE7} S7VstAl et e F3E F@l fibrine] G Y
o7 whruhel ApFs] AlEe] 7)Aol A3 3 F9 |
Al 735 HEAIAA dafe] 2 4=
24 oy} AlxFA el g
th. o] % 71E "o 7|A S &3lA717] 98
FA7F G4 3tE, il adol o) shE 7Aq
Aol 2 W A7} H3-g whA kel 9] Al2e] 7)Aol A
SAslaL o] FelAl et miAlte g, ddE widdt Wi
AZEo] MAS o|goZH NI RS AAsA =
oh ARE R 9] 71 - 2 oA 7EA BEke] g E Al ok
okov} vhre] AT oF AlEollA A== A<
7ok HAIZE F919] AGAME Aolo] FEAGo 2l W
AEl= 2oz FAAHA F, o Alxe HIAE Akl
A9l vascular endothelial growth factor (VEGF)/vascular per-
meability factor (VPF)$} basic fibroblast growth factor (bFGF)
2 Rulstel WSl AT Z4S GRS 2 by Wk
HEAAE BB S W AES FAH% 015
sk, WAl Ee ofe] 7HA] S48 AAHOFGE; basic
fibroblast growth factor, PDGF; platlet derived growth factor,
IGF-1; Insulin-like growth factors-1, IL-6; interleukin-6, G-CS
FM; colony-stimulating factor, HB-EGF; heparin -binding epi-
dermal growth factor-like growth factor)& 2§41 3to 24 FoF
o SAE friosto] o AEQ Ho|7p s = Aow &
Halth 2T 5ol oloh 22 dHe] Y T dAIEelA
ulE = WAl AzeIzke] o dignt obyz} 7])Ee] &
B 71A S EAIA HIAEY o] FE AT T
el aae] o] FENT A slglct.(12-16)

Aolsol Yle dAEE 7|A ol FHA] G375 &
At 5 71A S EellAR o] dH B o9 2 7| A R
Foll= o] F7] DLl ELaFo] Fojsl, o1 F

1]4

==

= Ftslo] qhe] Mol & g vk o}, A=A e
A b, 2224 8 A X folle Fadt d3s e
Ao g HiE ck(17-19)

MMP+= A28 7|14& &ellste B4LZA o] Hole}
HHste] A Folle FE 7|4 &3l 5 | frE (extra-
vasation)ol] rodsl= Ao R A7t gl o), HFoll= LAk
A g Aol Foke T4 B R AH Fofle]
Holof| ux]& ko] FHY st Mol AlYAL A
th(20) MMP -2 AlE£2] 7] A 9] chefst 74 249 o
Bafloll o3k 43S slw] MMP-29} MMP-92 7] #]=}9)
F9 A 2491 type IV collagen®] WA do7lt} o]&
BA40] AL A=A Pk ofu )l GzA AR A o]
e ZAo® elA k21,22
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Hicks 5-(23)< type IV collagenase2} % ©]5(metastatic po-
tential)ZH 2] TAE ol EEAF A =3t A7}
A 200%-2] MMP7} 918 A=l F, A SollA el
WA E I ke g gk of| $ofl iAlo] Slvkal B
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WA E 2 e ik o Aetvks Rk Geh25) shA
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263 = A A2l TIMP (tissue inhibitors of metalloproteinase)
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