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Table 1 Patients characteristics

Stage(TNM)
Histology Number = Age(Meanz=*SD) Sex(M : F) — T T T
1 1I il v
Pancreatic cancer
Primary lesions 53 64.49.0 | 26:27 9 6 36 2
Invasive ductal ca. 47 64.7%£9.3 21:26 4 6 35 2
Papillary adenoca. 2 69.0x2.8 1:1 0 0 2 0
Tubular adenoca. 42 64.4+9.6 19123 4 3 33 2
Mucinous ca. 3 66.0+8.7 1:2 0 3 0 0
Mucinous cystadenoca. 3 61.3+2.1 201 2 0 1 0
Intraductal papillary adenoca. 3 62.7+9.1 3:0 3 0 0 0
Metastatic lesions 26 67.2+9.1 200 6
Invasive ductal ca. 25 66.5+8.6 196
Squamous cell ca. 1 84.0£0 1:0
total 79 65.3149.1 46 1 33
Benign tumors
Hyperplasia 3 63.0+4.4 3:0
Cystadenoma 2 56.0+0 0:2
Chronic pancreatitis 17 49.4+12.8 13: 4
total 22 51.8+12.2 16:6

i (BE38) HFRELE (5 5, 2BI3BE* 48, I8
BE1IFITH -7, BHEEBILEIER 3 5, FERRE 2
#l, BUHRRITBITh-7:. ZhoDhT, kR
JREERERL, FHRORBIR, WhO 23 KEERKEZ
JRFEHEEIFIF 9 FIT, ZDWFUL, FHEIE 3, K
PEEERRE 3 7, REEPIALIRRRRE 3 1T H - 7z (Table
1).

(2) FEHERRE

ISR Y B, streptoavidin-biotin peroxidase
complex ¥ (SAB &) & TiT- 7. £, 10%Kk~
D UBEENT T 4 BT ay 2 23um i EYIL, &
BUIREAT7A4 R A BfERU. PSS 74>
#,0.3%H,0.M A ¥ / — T30 FE0E L, R
~XNF F v — ¥R FiEREI L 7. phosphte buffer
saline (PBS) 12 T¥#EE, 0.02% bV 7 > (Gibco
#8) 1w TIrCTISMMEL, FEMOREL (un-
masking) #{T-o7:, BE, PBSIcTH%EL, 10%Y
Y FIEFEME (=F v A #8) %, moist chamber &
TERKQGHERIEE Y, FFENKIC2HEE
(blocking) L7z, PBS iz T8, 1 X TH 54
FN® / 7 o—7+ V48 (Oncogene Science #t N-
294) &, moist chamber WNiZ T 4°CT, over night T
KRisd €, &5, PBSICTHRE, 2XPiEEL
TEAXF VB ¥ gG(=F v A #H8) %, =R

2 T2 EIRIG & B 12, PBS 12 TH¥E#%, SAB BB,
E (=FVvAHE (ZFRCTSTHERIGE S,
3,3,-Diamino-benzidine tetrahydrochloride (DAB)
(ZF UV AHEYERIC T I~ S8 SRMET 2 Z L2 &
DFEEBIET, MERGLLT, AFVITV—V%2H
WAL, ik, ENTELLAN neu (MERCK
HED BAOTAHN-T I THAL, SR,

(3) FN FE3EEOHE

FN o #H M =z B aofat L D HEL
fo. EE, BHAREFCT, FE—ZELEoRc Omh:
Z3EAY L, PEBEHES, 2t s
BlgroRmRerEH LU, HEZROENI0%LE
ZHEEE L, 10%KEERMEL Lz,

(4) HEERRBRE

BRI T IR W #8 X O TNM
SEICHEL, HEFRREE xREE AV, p<
0.5 82 HBEEZHD LHE L, 7, BH4ER
RDOEHIZ i Kaplan-Meier % BV, HRERORER
BE i Cox-Mantel test & Generalized Wilcoxon
test # w7z,

" R

(1) FN ORHHER

EEREFN 3, BEEEEEREIRD B & 5 c#Eg:
HICHHL T Y, M8 FN IZBRRICEEHL T
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Fig. 1 Immunohistochemical staining of FN in pancreatic cancer
(a) Positive in the cytoplasm. (Papillary adenocarcinoma), (b) Positive in the
cytoplasm and ECM. (Tubular adenocarcinoma), (c) Positive in the basement
membrane, cytoplasm, and ECM. (Mucinous carcinoma)

(b)

O 100)

7o, FAEME FN &, RHERK L DEELLEESEBI
—HLCHREEZRD, RERBETIL2PcswTHER
LTwiz (Fig. 1), $atodEza®z10%l L%
Bk & U7cds, BiEplcoRaRiz®m <, FIT100%T
Holz,

(2) #E#™ ) FN Bk

HBEEREREL SCRERAECBT 2 FN B

(X 200)

T3, MY T87% (46/53), FEPHEIE T36% (19/53),
EEBKTIS% (6/53) THy, BRETIE, MiRET
85% (22/26), FIBHRIE27% (7/26), HEES % (2/
26) Tdh - 7z, BB TOBMERITHKIE ©86% (19/
22), FHERMET100% (22/22), HEET22% (4/22)
Thole, 2O LMRE L EEECOFN BEE
i3, BRERAE, EBE, BIURMEBOMTER
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BEFE 1 817 3 fibronectin FH L ERREEHAT

Table 2 FN expresson and histology

HEseEE 29% 95

CP ECM BM
Histology T T = T
FN(+) | FN(-) (+) (-) +) | =)
Pancreatic cancer
Primary lesions 46(87%) 7 20(38%) 33 6(11%) 47
Invasive ductal ca. 41(87%) 6 18(38%) 29 2(4%) 45
Papillary adenoca. 2(100%) 0 2(100%) 0 0(0%) 2
Tubular adenoca. 38(90%) 4 15(36%) 27 1(2%) 41
Mucinous ca. 1(33%) 2 1(33%) 2 1(33%) 2
Mucinous cystadenoca. 2(67%) 1 1(33%) 2 2(67%) 1
Intraductal papillary adenoca 3(100%) 0 1(33%) 2 2(67%) 1
Metastatic lesions 22(85%) 4 7(27%) 19 2(8%) 24
Invasive ductal ca. 22(88%) 3 6(24%) 19 2(8%) 23
Squamous cell ca. 0(0%) 1 1(100%) 0 0(0%) 1
total | 68(86%) | 1l | 26(33%) | 53 | 8(10%) | T
Benign tumors i | |
Hyperplasia 1(33%) 2 3(100%) 0 0(0%) 3
Cystadenoma 2(100%) 0 2(100%) 0 1(50%) 1
Chronic pancreatitis | 16(94%) 1 17(100%) 0 3(18%) 14
total 19(86%) 3 22(100%) 0 422%) | 18

CP: cytoplasm, ECM : extracellular matrix, BM : basement membrane

() I FN positive cases/total cases in each histological diagnosis

Table 3 Comparative expression of FN between mucin-producing pancreatic cancer and

common invasive ductal carcinoma

CP ECM BM
Histology — T T —

FN(+) FN(-) (+) (=) +) (=)

Common invasive ductal ca. 40(91%) 4 17(39%) 27 1(2%) 43
Papillary adenoca. 2(100%) 0 2(100%) | 0 0(0%) 2
Tubular adenoca. 38(90%) | 4 15(36%) | 27 1(2%) 41
Mucin-producing panc. ca. 6(67%) 3 3(33%) 6 5(56%) 4
Mucious cystadenoca. 2(67%) 1 1(33%) 2 2(67%) 1
Intraductal pap. adenoca. 3(100%) 0 1(33%) 2 2(67%) 1
Mucious ca. 1(33%) 2 1(33%) 2 1(33%) 2

CP: cytoplasm, ECM : extracellular matrix, BM : basement membrane
( ) : FN positive cases/total cases in each histological diagnosis

ExRorol-n, AEHBECOBMEERR, Bl
BLTREEBTHERE» -7 (Table 2).

MW ELERE CBE OBEMKEERE L © FN %1
HEHEL ., BEORBERERCB T2 FN Bit
Ry, MfEETI0% (40/44), FEBERIE39% (17/44),
RHEET2% (1/44) THE0IXL, HHEERE
Tk, MRIET67% (6/9), ABEMET33% (3/9),
HIEBET56% (5/9) THD, BEEBIZHBIT 3 FN Bt
EOMREERE CLBEEOBSEEREE L B L T
BECE® -7 (Table 3).

(3) EEHRRI L FN RBik

TNM #3812 & % Stage » #if2E » BEBE B
7% FN %8B oA RV R o 108, BE
Bz 5 FN #HEEi I, 33%(3/9) ; 11, 17%(1/
6) ;I, 6%(2/36) ; IV, 0%(0/2) CH Y Stage D
ETIEWHHEMET T 2@ 28D 108, FEE
35 R o7z (Table 4),

BRRHOERT DS 5, £, THFEFN LD
BAGR 2 b7 L7z, BREB T FN BiE®Ii, T1E, 33%
(3/9) : T2LALEE, 7% (3/44) THY, BEEEEZTD
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Table 4 FN expression and TNM classification in primary pancreatic cancer

cp [ ECM BM

FN(+) | FN(-) (+) (=) +) | ()
t-factor 1b | 7(78%) 2 3(33%) 6 3(33%) 6
2 9(90%) 1 1(10%) 9 0(0%) 10
3 30(88%) 4 16(47%) 18 3(9%) 31
n-factor 0 12(75%) 4 7(44%) 9 4(25%) 12
1 25(93%) | 2 9(33%) 18 1(4%) 26

2 8(89%) 1 3(33%) 6 1(11%)

3| 1(100%) 0 1(100%) 0 0(0%)
m-factor 0 44(86%) 7 20(39%) 31 5(10%) 46
1 2(100% 0 [ 000%) 2 1(50%) 1
Stage 1 ‘ 7(78%) P ’ 2(22%) 7| 3@% | s
2 4(67%) 2 4(67%) 2 1(17%) 5
3 33(92%) 3 13(36%) 23 2(6%) 34
4 2(100%) | 0 1(50%) 1 0(0%) 2

CP: cytoplasm, ECM : extracellular matrix, BM : basement membrane
() I FN positive cases/total cases in each grade

Table 5 FN expression and clinicopathological factors

FN positive rate - FN positive rate
Ccp ECM | BM | ¢ | EcM BM
v 0 100% (3/3) 33%(1/3) 33%(1/3) ly 0 100%(2/2) | 50%(1/2) | 50%(1/2)
1 100% (5/5) 20%1/5) | 0%(0/5) 1 67% (4/6) 17% (1/6) 17%(1/6)
2 81%(13/16) | 31% (5/16) 6% (1/16) 2 86% (12/14) | 50% (7/14) 7%(1/14)
3 87% 20/23) 48% (11/23) 4% (1/23) 3 92%(24/26) | 38% (10/26) 0% (0/26)
pv 0 86‘7 30/35) 37%(13/35) | 14%1(5/35) ne 0 50%(2/4) 75% | 3/4) ! 50%(2/4)
1 | 83%(5/6) 17%(1/6) 17%(1/6) 1 100%(7/7) 43%13/7) 0% (0/7)
2 89% (8/9) 44% (4/9) 0% (0/9) 2 89% (8/9) 44% (4/9) 11%(1/9)
3 100% 3/3) | 67%(2/3) | 0%(0/3) 3 | 86% (19/22) 36% (8/22) 0% (0/22)
al 89% | 34/38) 47% (18/38) 11/(4/38) pl(—) 87‘y (13/15) 33% (5/15) 13%(2/15)
1~3 | 92%1(11/12) | 33%(4/12) | %(0/12 (+) 88%(15/17) | 59% (10/17) 0% (0/17)

CP: cytoplasm ECM extracellular matrix, BM: basement membrane
() : FN positive cases/total cases in each grade

—%, #ifEE FN oBtRix, T #, 78%(7/9) ; Fig. 2 Survival curves in regard with expression

T2LL LB, 89% (39/44) TH D, BEEE OBz of basement membrane-FN
i, T1BE, 33% (3/9) : T2LAEEE, 39% (17/44) T To0— _
B, BEZIBD AL T2, { || .,

NBEFIZDOTE, V> SHEEBD 2 h -7 N(—) w1 ;
ERE, VONEEBOS- N (4) EflicE 2 g 1‘1\ — iEZ"Z".( (4:))
HEEBFN BUHERCEEEZSA SN, Thbb, & 3,0 N
EETO FN BtERi, N (-) B, 25% (4/16) ;N 5 i zMaj‘;'WI'H zzzz:l
(+) B, 5% (2/30) THote, —F, MEETOR o1 '
B, N (-) B, 75% (12/16) ;N (+) B, 92% e e
(34/37), FAFEMB COFERE, N(—)E, 4%/ 0 2 4 s 8 10 vears

Years after surgery

16) I N (+), 35% (13/37) #Thbh, BEZIFED
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Fig. 3 Survival carves in regard with expression of cytoplasmic FN

(a) Over all cases, (b) Cases after excluding mucin-producing pancreatic cancer
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Fig. 4 Survival curves in regard with expression of ECM-FN
(a) Over all cases, (b) Cases after excluding mucin-producing pancreatic cancer
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shkhroie,

(4) ERBEZWRT L FN ZER%

IREREE, Vv VERE, WMREEL FN OXB%
FRE U708, MHERED Shzd o7z (Table 5).
(5) P& = FN R

MIBTE, B & URFE 2\ 7 BERE R R 3 Ui 26 0
HEM FN OB > BREFT LRI L1203, B
HHRRERERACEREFEEIFRECREFTHo 2
(Fig. 2). Loy U, PR EIFRRSWELRE 2R 185
&, BHAEEOBEAEREECI1IFl0oATHY
WA TE kb oz, ¥, MILE FN OXHEME: - 2K
ERE L ORBUREMRET L7, BEROBE L B0,
EEZRTID oshnho7h, BESOSENEE
PRTERYSH -7 (p=0.078, Cox-Mantel test).
BB, FHOBIFIEEERERRL, BEDR
BEEREEOATHHELL, AECERSRR
pold, BESFIOBSLELRY, BHEFICRAE
#H 27 (Fig. 3).
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Ek, BREREOFFAME ST S FN OB
Mo, TIREORBEFE L RERARUBR20 &,
KL R 2 IR < B O BIEHREE RO A T HRE
Uiz, BBMEE s sl O EBZRED Rd -
7- (Fig. 4).

(6) FFFR & FN HBik

FN O%H, B X CRERR &, BFEFECERER
B EOBREERICOWTRE L, HEREDR
-7z (Table 6).

z =

FN i, 3 FEXWTFR H#9230kDa D 2 EBD KR Y <
7F F#HS S-S HEE L K450kDa OF S FREERER
TH D9, Ball T IMEE, AR ¥ OEES, Mgk
H, AT VY 2 AR ERELBHLTWB I L
BHIS N TW B, ZOFN i 2 fillEZEOZE
K ThH % integrin family iZv> 34 b 140~200kDa @
a #+90~110kDa (180~200kDa @ g1i3fis) @ g
BERFHERE L I~T a5 { v—T, ZOEWHE
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Table 6 FN expression and site of recurrence

Site of | e pantt Lk

Recurrence FN(+) FN(-) (+) ‘ (=) (+) (=)
Local 14(82%) | 3 5(29%) | 12 0(0%) 17
Liver 15(88%) 2 5(29%) 12 0(0%) 17
Lung 4(100%) 0 2(50%) 2 ‘ 0(0%) 4
Peritoneum 9(90%) 1 5(50%) 5 0(0%) 10
Pleura 2(100%) 0 1(50%) 1 0(0%) 2
Bone meta. 2(100%) 0 0(0%) 2 0(0%) 2

31(1887)

CP: cytoplasm, ECM : extracellular matrix, BM : basement membrane

() I FN positive cases/total cases in each recurrence site

BETsVy, EvFaly, a-7 7F 5N UTH
FAADEHREMBEERICEEL T E EE I AT
599 7z, FN O&fKiz B0 288 L UCid, ik
BRMEMA, Mot - WAEER, MizoEE - £
HRESETHDHE, 2612, ML Y
7 AL RERSTBERT £ U T ORISR
DOFHENCEB LR BRI ZRL L TwD 2 LA REICHES
DICR ST &L, £, T4, ERTELTOFN O
BHY « BRELSEFEMBOEL, »2vidEaio
R - BB S T 3RS RB S 9, BicE
B0, RIS hTRTW S, —7, B
DOE LB LB L CRBICHES 2R LD, B
AR E S, MOMLERE L L TEYEY
BHENFVEVIBHEELTEY, BRCBLT
BERTFHOHZ 2 EE R L T3 hERE VR
EMThbd, LrLlLiays, BECBT2EERTFICD
VOB RRIPMEL RV, 220, SEBL IR
BRRER, EREB I URAMERCBIT 2 FN OF
B2 REHBERCRE L, BXREYNEFLF
%L OBEIZ D WTRET L.

FN &, B2ARB % £ oW LE CIREEER, M8
SRR, MERERCHRET 200 3hTED, S
E DR T b IEF RS 8\, AR I i B,
MEREHE, MEERBCHEEEED. 2hky,
REfIC 38 T H DML & Mk, FN »3fifumgse
CBWTEFMEE L Db, EAMB-—MES~
Yy 7 ADEEREERCEEL T3 2 LR s
-,

SEORETIX, BEOMERSHEBC BT 2 FN
3, RERBATELHITHEAL Twi0lL, g
[RFEHETIX38%, EBETIE2TRICHAT 5D AT,
FOETICHCRREOE T 2R, THITBOE
% - BECREEE LR, BESEELGE2HES

TWRRWZEERETZHOTHY, BHEBICBWT
FN i, (LSRR &, g2 BE L w5 Y
BEMEIEHOME 2 H-> T 3 TS RE I h
7o, E72, BHEAETSUOREEETIXFN 326
FEL T 5P, FRCRERBOTEE 2R I8
BARD. THEKECHES HBBEOEEERE
BUAEASHBONEZ LD THY, FN HEEZ
BREES T 299 LI ME LB LFRE W
3,

SRR OEIKEIC BT 5 FN OBtERIZ, BEER
H11%, BEHEIY%, BLURBMER2%THY,
SHDMTHEEEZRED ot Lol, FERER
BWTHEEBRFN ORBEEZED 7 6 Bt 5 FlHs5
EERETHY, MIELERBICBVL TR, 56%icH
EBFN OXB 23070t L, @BEOSEEke
BT 2%CEDROAT, BREEEP-, $EHOD
R TREER FN OBHAIR i nwiz o, el
BRENCIT T+ R Cilm g, HER PN OFSERN
BFREE D IREERR G, BY0RESRERE
WHARBEREMEL, PROBHFZ I L LD, BERK
FN 34&MFRERE 2 KL, FHROBELZY S
ZUEEM DB LEZzH6ND, LHrLl, BUEEERSE, B
AR MRS TOBER b B - FMEETH D, 2
OEM L L TEHEROBEIITR & U CORERHE
MIE oL, MREE, X URE EERBOR%E
TESBEEMA TR > T B ETREENE L sz,
Tbb, KELFHBEOBE > TREBMEEL
T2tz %, BEEHBSERTARH LY, RERFN
DOREEPMMET LI EEZ N, Lidt>T, BE
TOFN &HUERETT 212 H7 - T, Bz
BEROEEEERL T, AT 2 0ENH 2,

HIRAE FN ORI DWW Tk, JEHIEsS FN 54
LT3 55220, BELTOELET BHM
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D2HBDH 5, SROKE TIE, MILE FN 3REE
FEH87% (46/53), ¥ifBE85% (22/26), ERMEA
86% (19/22) BBHETH Y, FHTEEESRDON
¥, ZOBKNEZEZHS» T2 2 Lidkaro
. Lo Liedis, EEEFN 2510~20% OB
S, MFTE FN OBMERE0% U L EEHETHD,
BB LTI, BB 3R 2EBETH R
LTw3ZE, £/, ENBLIEMETOREL T
27 e MEENFN XERME : EEARON
BETEEINTVLEHEZDLILBRYATHS ).

FN %3 L BERREEVRFR TR e oMK
WTREI L7z, &7, T EFCIBME s BN
RiEd 2 THERI &, BEHBIN~DOBRE %7 T2U
Lo, REREIZBI S FN OBEERE, TI#T
HEIZEBP-7, Lal, #iknE, MEESHRTER
R ABEEPRD o7, @Rk, NERFTH, V
UREERORD S Rho e N (=) ERE, V>
HREEERERD I N (+) E6T, EEEEFN OBt
i, N(OBTERECEP 2, ZITh, EEME
FN B s iREE R S b ot Z LM HEZL D
L, HIEEFN ISHREERROR D, Btz L
<, WEHCHETLZLLIMEERML TWE LR
bz, ks, METOWT b Lz, M(+)
Flix 2 B0 B TERLG DRIz, FN L OBFRICD
WIS T & e o 1293, stage DETITHEN, B
B FN OFBEESET 3 2EA2ED, 20t
BRI B 5 FN R - BEICHIGIcE< 2
LETFBTL LD THoTz, L, —ATR, o
IREREE, Vo oVERE, MIRERERE FN BB LR
S, FREERIzOWTH, FN ORERME, 8L
B SR Uiz B I o e, Lz a8 o T,
LROZ WS, BE-EEE woHFIE, FN B
—QORT TS b OTIRE L, fhoMigs< b
Vw7 ARKESR TH S laminin * type IV collagen
R, INSOSEBESOMCEET 2R, SHEM
HLTWLBERH L LEbNS.

%7-, Pt FN OFHE, 8L UREERICOV
THRE L7z, HEE FN REAOFENIEEICR
FTho7. LHrL, 20 &iE, HEEFN B
6 Bl 5 FlHS, BHEEOBOWREERETHL L
SBHLEHBICL B EIABREVWERDbRL, T4
b b, R AR I R IRARE R [ ) T2
FHEDEA, BLUBOMORBKE2RD, LIZUITH
WO 2> ;2) ERFReRCb > TIEL,

BEFEZ BT % fibronectin FIR & BRREEAAF

HEsEE 29% 95

SEOMBEEE-TYT2 3 Bz, B
RHCHET % 4 VIBRESE L, TRVLRE, k&
DR EE T 520, HEEFN BHEFIIREFICEH
R, FHEBRIFTHoIF 2Tz, I OMIBRELRENE

9, 1BIBFBELTEY, ZOEFTIREERFN
R THo7, Lo T, MRELRES, BE
BEFN B0 5 flixeflEFL, FNEED 4551
BIHFETLTB Y, EFBSPn0, BHEMIZE
kv, O EHEERFN 0LV FRESE
B, B - BB LERCEEL WL I L 2RRT 5
FrREFZ NS, SEIDOHREL, IBEOFEY, KB
VI E A RERERRCTER 2S5, &
DWEL, oI RMNOBRTHS, ZOHRBIEA
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Clinicopathological Significance of the Expression of Fibronectin in
Human Pancreatic Cancer

Noriyuki Hirahara, Yoshinori Nio, Yoshimitsu Minari, Yoshitoshi Sato,
Shoichiro Sumi and Katsuhiro Tamura
First Department of Surgery, Shimane Medical University

In the present study immunohistochemical staining was used to detect for fibronectin (FN) in 53
primary pancreatic cancers (including 9 mucin-producing pancreatic cancers), 26 metastatic lesions and
22 benign diseases. Its expression was examined in regard to its relation to the clinicopathological factors
and the patients’ prognosis. FN was present in the basement membrane (BM) in 119% of primary
pancreatic cancers (6/53), 8% of metastatic lesions (2/26) and 22% of benign diseases (4.22). Five of the
six cases of primary pancreatic cancer in which FN was positive in the BM were mucin-producing
pancreatic cancers, which are well known to have a relatively good prognosis in general. The rate of
positive BM-FN in mucin-producing pancreatic cancers was significantly higher than that in non-
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producing common invasive ductal carcinomas. But there were no significant differences in the rate of
positive FN in the cytoplasm among the three groups. The rate of positive FN in the extracellular matrix
of benign diseases was significantly higher than those of primary pancreatic cancers and metastatic
lesions. The rate of positive BM-FN in low-stage cancers was significantly higher than that in high-stage
cancers. Among the patients whose primary pancreatic cancers had been resected, the long-term survivors
were seen in the BM-FN-positive groups. These results suggest that FN may play an important role in
inhibiting the invasion and metastasis of pancreatic cancer.
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