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Expression and Clinical Relevance of Collagen-IV & Type-IV
Collagenase in Gastric Cancer
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Background/Aims: In Korea, gastric cancer is the commonest cancer and the leading cause of
cancer-related death. Though the most effective treatment for gastric cancer is radical resection,
there are many patients with gastric cancer inoperable at the time of diagnosis. Collagen-IV, one
of the major intrinsic components of the basement membrane, has cell adhesion function and it is
known to be associated with tumor invasion or penetration. Type-IV collagenase, a metallo-
proteinase purified from highly metastatic tumor cells, has been implicated in the process of
invasion of epithelial and endothelial basement membranes in several steps of tumor invasion and
metastasis. Methods: We retrospectively reviewed the clinical records of 50 patients with
histologically proven gastric cancer who had been treated in Yonsei University Medical Center and
Yonsei Cancer Center between June 1985 and June 1990. We performed immunohistochemical
staining of surgically resected specimens of stomach cancers to investigate the expression rate and
clinical relevance of collagen-1V and type-IV collagenase as prognostic markers. Results: Collagen-
IV expression rate was 50% in 40 gastric cancers and type-IV collagenase expression rate was 76%
in 50 gastric cancers. Six cases(30%) recurred in 20 collagen-IV positive cases and six cases(30%)
recurred in 20 collagen-IV negative cases(p=1.00000). Eleven cases(29%) recurred in 38 type-IV
collagenase positive cases and four cases(33%) recurred in 12 type-IV collagenase negative
cases(p=0.77255). In the collagen-IV positive and negative group, 5-year disease-free survival rate
was 60% and 67%, respectively(p=0.6725), and 5-year overall survival rate was 71% and 82%.
respectively(p=0.3953). In the type-IV collagenase positive and negative group, 5-year disease-free
survival rate was 63% and 60%, respectively(p=0.6407), and S-year overall survival rate was 78%
and 60%, respectively (p=0.3822). Conclusions: Collagen-IV and type-IV collagenase were found
in gasiric tissues. However, together with recurrence rate and survival rate, expressions of collagen-
IV and type-IV collagenase were not significantly correlated with T state, nodal status, TNM stage
and histologic differentiation of gastric cancer. Further studies to define the biological role of
collagen-1V and type-IV collagenase is required. (Korean J Gastroenterol 1996:28:1 - 10)
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2. Collagen—-IV % type-IV Collagenase2)
MHAYXZ|5|5 Al

oz gtet oAl AL83l collagen- [V(Sigma
Chemical Company, USA) B! type-IV collagenase &t
ZE£ &|(Sigma Chemical Company, USA)= Abg}
Fdoll ohat mouse AT $At 2HAte] sie)
3 Eejz2E 5 um FAE AR Sete| 2 o] &
slod =R go) Exlfsle vlHo] TRAE AA
7] $1sted blockingel 100 plg =Z o] nAH &}
o|=of] HHE F, 37T 7h5 L7104 2087+ 6
oFstsicl. uiek ¥ Letol=F AlXslA] ¢xn 78
o4 Tk SN AT, 1 : 20002 8 HY
AXEA| 50 uE ARk AxAE AL &
gl =& vhA) 37C i 7)ol w3087
9k} 31 phosphate buffered saline(PBS) 2.2 1054 3
3] AAstsdch. ehgoll 22 dhAlE 100 4 A §
37T 7k F27100A 3087 vieksldct. 2%} kAl
ujoko] Ed v} PBSE 1084 33 A,
avidin-biotin peroxidase complex(ABC) -£°H& 24}
4 fefo| ol HEY F A2l 3087 vt
}. k] PBSE 1084 33 A3 %, diaminoben-
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Fig. 1. Collagen-IV immunohistochemical staining in
gastric cancer(grade-III, < 400)

Fig. 2. Type-IV Collagenase immunohistochemical stain-
ing in gastric cancer(grade-III, < 400)

FAsAl AYElE B5E FHE sUckFg. 1,
2). FRog gE GAE| wiE-gol ule} grade
0(0~5%, —), grade-1(6~25%, +), grade-I1(26~
50%, ++), grade-lI(51~75%, +++), grade-IV
(76~100%, ++++)2 H9 s3lon, B od7d
A grade-l F¥ dd oz A Hd=e
internal control- S AFE811 R, SAIZE LA
E A AagEE Agsiglon e s 2
HehA] gkt

4. EXl9| "Wty Wo| U Bar BER

T ¥ A&d ¢=z2 9] 22 4E& Hematoxylin
& Eosin(H&E)2-2 4 ¥, <] A5 ¥ {=4
Aolol] uwhE w79} FokE3lEE American Joint
Committee on Cancer(AJCC, 4th ed, 1992) 7|50l

we} Habgieh !
5. 8IXjo| XA

el A Z71H AR o8 A BF sige
o, FHo] FEUY A= A Y AHkg 24
it FHAEIE FEANYZHE] Ao
U G7AIR S 3, AN AENFE A
YERE HFHEUY(19959 6Y) == AUtz
Z &3tk

6. EAIEH Az

Zhi7ke] Bl Fisher's exact test?} chi-square
test® 8% o, HE-F-2 Kaplan-Meier] 2.2 T3}
I A4 HAL log-rank testZ slch

| }
1. CiAEIRIel B4 9 M)

A e 82 50419 G dulE 1.6:1(F 319,
of 19¢l)eld o, Fold®-2 59 ACHY 36~81)
%ich. Borrmann® &% 13 34l6%), 13 19¢])
(38%), M3 28(56%)ch. $i9tel ArE 9= A
5 2540(50%), A 2541(50%) et Fofe] =7
A e nisdte gy, FSE 29
Ak 130], ] B8} At 314, Q1314 ¥ (signet-ring
cell) 494, mucin® 2¢l] g} E£okm7)9] Fokgke 5
en(H9 1~13)0ldet. THZIA T, 84l(16%), T.
4101(82%), T, 1412%)°IN 3, HELA Heol7} gl
7A$-(No)7} 12001(24%), Ni 199(38%), N, 179
(34%), N, 2d|4%) %t TNMHE 714 #7] 11 174
(34%), 1L, 164(32%), 1L, 1541(30%), IV 20d1(4%)
A ck(Table 1).

FEF Bz ofzanel AdEl 9= 434
(86%), TETE AW H= 7o(14%) %t

FE Q-2 5-fluorouracil(5-FU)3}  adriamycin©|
Foi=l o7} 394d|(136ll= HEYXEE poly-A-U F
7h.em, 5-FU, adriamycin % mitomycin(FAM)©)
ol o7} 4dllivh

A 50001F 15901(30%)ell4 Astd on, A
o= F24 44 7+ 2 Supdelrt 72+7) 34,
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Table 1. Patient Characteristics

WHRT, FEHE AW 70F 16(14%)l4] A
wslsleh, S 2B 717 s20L(E) 1~110)
ol A WA 59 THAEEL 61%, WA AE
g2 68%olict

Total No. of patients 50 2. Collagen-1IV % type-IV Collagenase &
Sex ratio 1.6 : 1 e
Male : Female 31: 19
Age(years) A A 509915 collagen-IV W =2 3}3F 42 40
Median 59 of|ol] 4] A#h=]o], collagen-IV ¥4 200l], 24 209
Range 36~81 2 g e S0%STH+: 9oll, ++: 8ell, +++: 3
Tumor location
Cardia 0 o], ++++: 0d]). Type-IV collagenase ™% =2}
Body s o Qe soallollAl Alsslo] kA 3sell, S4 129
Antrum 25 2 gL 76%ArH+: 7oll, ++: 13l ++-+:
Borrmann type 14o], ++++: 4d])(Table 2).
I 3
il 19 3. Collagen-1V 8} type-IV Collagenase &
m 28 & Hlw
v 0
Histologic differentiation Collagen-IV} type-IV collagenase WH =7+ 4
Moderately-differentiated 13 BAIS grade’ 2 vlaslls o F28 ARG
Poorly-differentiated 31
Signet-ri 11 4
lgru.s ring ce 4 o
Mucinous 2
T stage o000
& 8 9 222 eee oo °
T3 41 o
@
Ta 1 §2 oes o8 ®
N stage 8
2
ED i; g 1 YT ° .
1 &
N, 1 0
01 ®
Ns 2 200 000 ®
TNM stage
] ) T T 1
Il]]] i; 1 2 3 4
a Collagen-IvV
11 {8 15 . .
- 5 Fig. 3. Correlation between Collagen-IV and Type-IV

Collagenase expressions

Table 2. Expression Rates of Collagen-IV and Type-IV Collagenase
Grade 0 I I m v

Collagen-IV(n=40) 20 9 8 3 0 20(50%)
Type-IV Collagenase(n=50) 12 7 13 14 4 38(76%)

positive rate
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B = 9ichr=0.04, p=0.82)(Fig. 3).

4. T @7|0l T Coliagen-IV ¥ type-IV
Collagenase WUBE

Collagen- IV T, W7ol 4 6415 24(33%), T, '8
7|l A 3415 184d1(53% )N 4] Fgnbg& R
(p=0.37583), Type-IV collagenase+= T, H7|ol|4] 84|
F 590(63%), Ty W7]olA 415 3201(78%), T, ¥
ZNA 1eflF 10(100%)eN A FANHE-E Kod(p=
0.54622), 919 HFE7F 71 S5E collagen-IV 3
type-IV collagenase W&o} Z7lel= 7 gko]dch

5. N H2|0f| & Collagen-IV ¥ type-IV
Collagenase W3S

Collagen- V= |Z4 F4A7(NoyollA 1045 3¢
(30%), N, 7ol 14d1F 111(79%), N, ¥ 7)ol
A 15915 5941(33%), Ny ¥ 7]oll A 1e4F 141(100%)
ol FRESE Hof, ZA SATNAE 30%,
FATNAE 57%2] WHES UehH(p=0.14413),
Ho]7} ksl ulel collagen-1Ve] W& go| Z7}
= Zgfolirt.

Type-IV collagenaset= HZA -S4 (Noyoll4 12
od|% 90ll(75%), N, H7]oll A 1995 15¢1(79%), N,
W 7)ollA 17915 1261(71%), N, ¥ 7)ol 4 26]|F 20]]
(100%)oll A FAHES-& Hof, IA A FollA
5%, FATolA 76% wEEE JEM(p=
0.92587), A=A Ho| FF2} type-IV collagenase
WE 7] AdAl 2 I gk

6. H7|# Collagen-1V % type-IV Colla-
genase SME

Collagen-1V+= H7] el A 13¢dF 540(38%), B 7
oA 269% 149l(54%; W71 1L, 69%, W71 1,
38%), ¥71 IV 1a(100%)oN A FAdut-g-& Hod, ¥
717} Z7F & =& collagen-1V Walo] Zrlale A
ko] eH(p=0.23010). Type-1V collagenaset= 7] 1l
oAlA] 171F 1260(71%), H 7] M4 3163 244
(77%:; W7 1L 81%, W] 1L, 73%), H7] IV 24
(100%)l 4 FA4guh-a-& e (p=0.75185), TNM
w719} type-IV collagenase A7) §-2)gh Ak

Als B 5 glgich

7. BLESIT0| I Collagen-IV U type-
IV Collagenase WUSE

Collagen- V= -5 523 Aol A& 149F 84l
(57%), V&3t AbellA= 264F 124(46%)9l1 4
FHke& Ko E3twol whE G E2] o7} gl
9AcHp=0.74229). Tvpe-IV collagenase’= 5513}
Aotoll A= 1940]F 149l(74%), v) 83} Aol
310455 249l(77%)oN A FAAREHS-E LlER)] 223
ool whE kA E o]z} YA rhp=0.7519).

8. Collagen-1V 3 type-IV collagenase &
ol e ApaE

Collagen-IV] 74-3-, b4 20d1F 69ll(30%), &
AT 2001F 699(30%)0ll 4] AHkstol collagen-IV 2
Holl wE AEEQ oyl glrhp=1.00000).
Type-IV collagenase®] 7Z-$-5 AT 38045 114l
(29%), w8 126F  4o|(33%)ell A ALsled
Type-IV collagenase 2ol w& AulE2el ol
s121thp=0.77255)(Table 3).

9. Collagen-1V @ type- IV Collagenase %
sof| e MEE

Collagen- IV 28 f-Fol] up-E 510 FHAYEEE 9
AT 60%, SAT 67%(p=0.6725)(Fig. 4), S1d |
AEEE AT 71%, 24T 82%(p=0.3953) & X}o]
7} ¢ldr}t. Type-IV collagenase W -§--of u}-2 513
S ZG2- oF AT 63%, AT 60%(p=0.6407) &
S w(Fig. 5), 54 AANPEEE FAT 78%, ST
60%(p=0.3822)2 X}to[7} qiick(Table 4).

10. of@X|8 &1}

Collagen-1V A< Foll4] oFEX & A|383} 1S
od|Z 6d1(40%)N A ksl s, FEXFE AW}
A ¢ selol A & Apuke7T glxchkp=0.26045). &
Aol A FEXEE A 196015 6¢ll(32%)ll
A Al s, kX 8E AlskA] g2 1dle A
wslA] gkolp=1.0000), FEX & 5ol =& 2t
£9) ol giic)
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Table 3. Recurrence Rate according to Collagen-IV or Type-IV Collagenase Expression

Collagen-IV p-value Type-IV collagenase p-value
positive negative positive negative
6/20(30%) 6/20(30%) 1.00000 11/38(29%) 4/12(33%) 0.77255
100 -
__ 80
)
5 60
7]
‘5
£ ¢ :
= 40 - —Collagen-IV negative
] — Collagen-1V positive
&
20
0 T T T T i
0 10 20 30 40 50

Months

Fig. 4. Disease free survival curve according to Collagen-IV expression in
gastric cancer

100 g

80
3
®
2
e 60
=]
7]
S
£ 40 4 —Type-IV Collagenase negative
o] "
E| —Type-IV Collagenase positive
&

20 A

0 T T T T T
0 10 20 30 40 50

Months
Fig. 5. Disease free survival curve according to Type-IV Collagenase
expression in gastric cancer
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Table 4. Survival Rate according to Collagen-1V or Type-IV Collagenase Expression

Collagen-IV
positive negative
5- DFS
s 60% 67%
71% 82%

Type-1V collagenase p-value
positive negative

63% 60% 0.6407

78% 60% 0.3822

DEFS : disease free survival, OS : overall survival

Type-IV collagenase Ao Foll4] EX8E
ATSH8E 29901% 10001(34%), 22X EE AJfslA] o
2 99lF 19l(11%)oNA st eh(p=0.23733). &
Aolldle FEXEE A3 1115 40d](36%)0l
A Al s, FEXEE AjegelA) ok 1ot A
WhslA] koHp=1.0000), 2FEXF F- ol whE )t
£9] o= ik

| &

AdzZ 9 HutollAE collagen-IV7} Abs] 23]
FHoll Ao FEafsl™, type-IV collagenase = U
dA A £} Agz4 AZold B 5
Aek? Z1x ke Agtzr 7)Ao Au)E Qo glis
TZE JFA dolldeE 2A-og 7xut 249
570l Qlol, Barsky 52 4+, 3%, A4 2 Mgl
ATolA S dekntydF 71A o] HAg
Hat7} Yol dg Hasidrt. Broders' = o] o4
dFollA 717 7e] A< (penetration)o| HEAEHS A
o2 BuEa, o]F Ozzello 58 fulel
W<H(intraductal carcinoma)oll 4] 71A=ke] 4418 o
Astet. ol A 7bA] QP Eofl A 7)=]ut 42le] 7 A
< HA3] A AR ko) ol obste] FA
A QHAIE 7)Ao W, vt Rell e 2otz
U3 7|A A o] A, Aol 97 F)ut
Al(turnover)®] Z7} Foll 7|e0sl= Ao A
ek gk Al o] Zz—lﬂﬂﬁ’«ii“r zwA
W fAA S HolA|uh, a5 A 77
gto] fA|Er] UvbH o g 7)xute] 44le 2ol
dolup71d 7R = W AslA] ehi=r). s Wigk(car-
cinoma in situ) = A|EgH 0 2= oo}, G4
< glo] 1A 242 vhaelA) ekl ey 7]

O

B o %
v HA Ehed] ol AR o, 59 %ﬂ HAY
j/]‘%}O]L} A2 BHEAH o7 collagen-IV EAIHIS

+ Mojw, ol gE 7h2 Zokoj|l4= Fo| oo

TOH"L‘— collagen-IV 7} &5 7] wlj o)} o)
Auko]l WA AE, HETAE, AR kA E9} 4
AHEAAE Moz FAFEE o]t AE
oANA freigt Foko] A Waete] HSow 7)xet
BAol 7hsslet viAute] £A4L UB ofz=glmy,
dlE Fol LA FHH59 A4 AN E T
e}

2 ATl A collagen-IVE B4 9)4, 83 1)
& A2 J1-tol M5 o] Bgla o AE e
Al Z kol A F2=E| ek Collagen-IV A1 Ql bl 4]
A o8 T utel] oj o] B2 of= Hojw o
F|%Act. Collagen- V& A ZHE2) od ol A A A 404
o] At E 2000(50%)0l A RS Hof,
David %5'7¢] 40%, Nakamura 5'*2] 4574 e g
3} G-Asdek David 5" Cameiro S22 9]kl
A collagen-IV1} laminin 59 7)==t 3+ wled s
27 H3lT ol odityoe] glow, o] wHie
A fsdolo] HEF 714 gHA 7] B3le] 7] o 5o

& A9 sllon], B ol giqte] Ratwel
collagen- IV W& zte] AhAd-S e 4= glglch

why Grigioni €72 53] igtel A% 2y 2
shjjell A= =2 ez B3l 7} cloks)iA) Ti&]_‘l
& 71Auke] e = AAEe] T2 wida) o
Zro] ot s}t Nakamura S5 9QbAZ ol
A 71A kel delot dAjokdo] z2A A Rt o
ule} clokdlg B adlgict &, i3} Mele] A
tl& el #l(pleomorphic nucleus), =4 A4 1
74 F=7F H7) ool 71Aeke] FA7) zh4e)
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2 BRAow wletxl A&(discontinuous, linear
pattern)& o, u]i3l QlollA= FoFAEsL 2
4 (solid nest)E FAATAL AUdA-Z(gland-like
structure) 2 HHYE| 22 A3 ¥ (fragmentary pattern)
o= vER} MY AAuhe) wulo] 7himain,
olegh F1xiete] Wake QHAIES) 24 PRAE B
the Rt sl vl vebd-g AlAs7) % 31t

Sugihara 572 $19tell 4] laminin# fibronectins
2] 7]1Aet gl o] wilo] Frlgd 5 ko] ¢
T asled, o Aw=et 7w gele] W
gAolo F-ol7h g 474]* 419l aL, Naka-
mura S55 2ol 519 MEZo| coliagen-IV ok
Aol ool A 64%, 5419) ololl4] 27% E collagen- IV
U G-oll wet AEE L] Kol EE Earslad
t}. HbH, Foster 52 ZV”‘"”’H A g5
collagen-IV W& zte] AAAlL 22 5 glolent,
arEglotell A 7| A=t 30-?_,1 ammmﬂ vlao] Z7}
Sl laminin] o] 27} 4 % AZEE 4
93 2astol, laminin®] o] ofe] RahE W 4
£8 b B 8 e o, B o7
e AEE U AT Holrt 27k & 45 oz
Zol] A col]agen-IV«} ok Bo| Zrlele ko] Ql
ot AutE ul AEEE Xol7t glich

o9} 7ol collagen-IVe| W&} Tl HwE,
2N BT Y LS WAool 0
Axl= 223 3971460 whet o] dubE Akt
veh=d, Al A" 7hedt e
collagen-IV +8-#]2] wol7} AA) =} upeba] 2
21 AAste) ol S1kel Aol Z7helel wek obal
22 Bl 2715 collagen-IVe] W2 4284 9]
w3lol] wbe} 4 coliagen] W3} F-2 <z z oA
AAE collagen®t F9) 714 2ke] Mol uwlE i
uke-9] Zlol diell i FdEo] FUHteR 4
Fdgol =y

AE7 A EEAQ type-IV collagenases Zo]
Sk MZollA F&
Sz A1Aste) A eagel 2 Beldieh /1A%
9} #l3] iy 248 Fg vjAul Rl o)
o, olslell J1Ae 448l B AHeRE WY
Sk(intraluminal pressure)®] 712 AE7} 71A 9

)

-

%% metalloproteinase family %2l

+ Agste] 71A7 L4le] dojub= Fe g A
ek’ David 572 874019) 919t 3HAE 7590(86%)
ollA] type-IV collagenase W& R} on), type-
IV collagenase 98459} ¥ HA&%, A=A A
o] Bl fI¢ke] =23 Hatrete] folgt s
WAsEA] Faledck. A2Ee] 79 A 5069 -r]
A3k} 3840|(76%)l A type-IV collagenaseol] gt
FAANEE HYed, oY HEE, fEA Hol 1
223k Bateete] Al S- et

Type-IV collagenase= A F 7)1 Bl gtg4] <
ol Hs o Aolol| Fodsl= Aot £ AFAET}
o} o] qte] Hgk, ©lZA Feo| B HEF 53
Frofgt el o] gl o] -2 sx7bA] HrtA] A
o] A|AH} A= type-IV collagenases= A&
(latent form)©e 2 EH|EW, AAZ type-IV colla-
genase?/] HAS AAs= A type-IV collagenase
o] u) 1wl gAJstel g4 Alole] F¥ oz oF
eA gk mod=zel el Hhe AT
A3t A5} BFAAE T A da FAH
4 B34 252 vebllug AR ga g5
2 kg FE 91 7) wiFolrk EAlE type-IV colla-
genase®] AAo] widzAsiehy HaAte gy ¢
A Zoll A ==L} in situ hybridization A4S 2
= 9 AfotAES] 7 AellA F2 WHEw vt
l—‘: Zo|ct whahA] type-IV collagenase?] ABAIA-A
ol gA8) sl gt el AR e gy Ko
A 9 4H &8e] 7hsetAleh

Hood A3 $golld % collagen-IV 2 type- IV
collagenase W& o] A2x|g) ou} S REHH W7|, 9
B YR E, P24 Ho| wl =A 3 ikl §-2|
gk A2 I = glgdeh S S1qtellA] ey
£ collagen-IVE} type-IV collagenase2] HE38H4 2
gl o1l S8l gk dAtvh Heslalch

do

* of

55 4 skel et el
9] A E 2] collagen-IV I type-IV collagenase %™
2A3}et giS AJefsto] collagen- 1V type-IV
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