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Immunohistochemical Study of Fibronectin Expression in the Cancer
Tissue Before and after Irradiation

Akihito Nishioka, Yasuhiro Ogawa, Taisuke Inomata and ‘Tomoho Maeda
Department of Radiology, Kochi Medical School
Harumichi Seguchi
Second Department of Anatomy, Kochi Medical School

Research Code No. : 405.9
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Cancer of the head and neck regions

We examined the expression and distribution of fibronectin in cancer tissues from 19 patients
with cancer of the head and neck regions. Samples taken before and after irradiation with
approximately 10 Gy and 20 Gy or 30 Gy were immunohistochemically stained by the avidin-biotin-
horseradish peroxidase method using a monoclonal antibody against human fibronectin. No remark-
able changes in the expression or distribution pattern of fibronectin were found between tissue
specimens taken before and after each dose of irradiation. The prognosis, however, differed accord ing
to the pattern of fibronectin distribution. Eight patients in whom the cancer tissue was thickly
encircled by fibronectin are alive without local recurrence or distant metastasis. Meanwhile, six
patients in whom fibronectin was expressed faintly or focally (or scattered) in the cancer tissue died or
developed recurrence soon after treatment. These findings indicate that the immunchistochemical
analysis of fibronectin in cancer tissue exposed to irradiation may be applicable as a predictive assay in

radiotherapy of cancer.
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EEAERE oM 5 MEORBICL Y IRE SR
% [E AR O B IR P, MR R PR
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Table 1 Summarized data of patients studied

Case Sex Age Site TNM Stage' Histology Treatment

1 M 6]l nasal cavity T3NOMO [II* PD-SCC  30Gy+op.
2 F 71  maxillary sinus  T3NIMO0 1II WD-SCC  50Gy +chemo.-+op.
3 M 62 maxillary sinus T4NOMO IV WD-SCC  50Gy +chemo.-+op.
4 M 7% maxillary sinus T4NOMO IV WD-SCC  50Gy +chemo.+op.
5 M 65 maxillary sinus  T4NOMO [V WD-SCC  30Gy +chemo.-+op.
6 M 40 tongue T2NOMO 11 WD-SCC  30Gy+op.
7 M 50 tongue T2NIMO I WD-SCC  30Gy +op.
8 M 84  tongue TIZNOMO 1I MD-SCC  60Gy
9 F 57 tongue T3IN2MO IV WD-SCC  80Gy

10 M 76  tongue T3NIMO IV WD-SCC  60Gy

11 M 38 tongue T2NOMO 1T WD-SCC  20Gy+op.

12 M 45  tongue TZNOMO 1T WD-SCC  20Gy +chemo.+op.

13 M 66 parotid gland T3bNOMO 111 PD-SCC 330Gy +op.

14 F 57 epipharynx T2N3MO IV PD-SCC  30Gy+chemo.

5 M 60 larynx T4NIMO IV MD-SCC  20Gy +op.

6 M 60 larynx TINIMO 0T MD-SCC  20Gy+op.

17 M 87 hypopharynx T2NOMO 1T PD-SCC  60Gy

18 M 66 oral floor TINOMO I WD-SCC  60Gy

19 M 75  buccal mucosa TANOMO IV SCC  40Gy +chemo.

'UICC Classification (1987)

WD-SCC=well differentiated squamous cell carcinoma

MD-SCC=moderately differentiated squamous cell carcinoma
PD-S5CC=poorly differentiated squamous cell carcinoma

op.=operation ; chemo.=chemotherapy
‘refer to UICC classification of maxillary cancer

(78)

BAERMEHE #5105 95



75 i

{7 L 7 B BB 0 W EE R EE D 5 H19
FlEwtge L Lic (Table 1), ToWRE, FET
I, ETHEE 461, MEIRRE 2 4, BRERE, E TR,
ErRSERE, TUREERE, PREERE, BREEREAE 1
BlchHy, &OIRFEEECH -, Fipid, 38
ED LT ¥ TT, FHEMNL, 63HTH T,
¥ie, B, BHIHhHLLE3IFL -
Tfe, EFETENE, FBIEIC Fletcher © 7 % &

PICES IR TV A HEICET TTWY, BEIX
Linear accelerator ML-15MIII (=Z%E# K.K.)
DIMV X & AT, BEfigE, 10ESRE
2Gy, BS5EEXFMEE L,

2) Bk

a) £/ 7 v —FH{k (Table 2)

A LIE /7 v —F AL, Hybritech #
D= AP b 74 TR FVHETHD, &
FEKFOT 4 F e R s F o THRIE IR Balb/
C=uADEMs~Y A= —<HgLo
A7V F—=XhEEEThBIgC 172 720
HThs, FIGiLe b 7 4 7 v &2 5 vIiC B
BROTHAED, =7 V74T eRrF L
{, Eleo vy b BIVY> 74 7TuixrFvib
TORERGHEZETHEEDbATVS,

b) RE_NFF o F—ERE

REMMBLENRAE L LT, Warnke &
Levyic & b Bi% & 7= Avidin-Biotin-horseradi-
sh peroxidase # (ABC ) iETOIEHR Nz
THW=?, ABC #I%, Avidin & Biotin ® b T
gl ERFME (Affinity constant @ 10-SM) ZFfH
Licbh DT, HEE, BEHELICTCATED,
BE, —RBASFERIRTWHHETHHIY,
COHER, FH1RETEMETHIHE (KF%
DEBe 74 7vFx2FV) CEOHFEHT
HE/ 7 v =3tk (mouse IgG) HESL,
2 2 By < Biotin 8k~ v A IgG Hife =
7 m—FAHRICHEES, 5 3 BT Horseradish
Peroxidase % ££5% L 7= Avidin #° Biotin IZf& &
L, Peroxidase @ ff 1z X - T DAB (3,3-
diaminobenzidine) 2 #BBICFEET B L HEF
b B ETHHERXRET 59, AWEICS
WTlEofidoFy b & LT Vector ##

FRE 3429 A25H

BA fi 4
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Table 2 Monoclonal antibody

R anti-fibronectin

producer  Hybritech

immunogen human fibronectin(amniotic fluid)

hybridoma rmurine myeloma % Balb/C mouse spleen cells

1gGl(mouse)

class

specificity human fibronectin and others

Vectastain™ ABC # » » {8 L 729,

c) BeFIE

1, WMEHRIE T, 10Gy BAHEE, 20Gy & 5\ ik
30Gy MBEH#E O &R I W UERSI B L b
RIS TOmm AREOKRAERIFIML, HLhi
BHESERPICHEERET S, M, IGHREBHED
AL, FAIE LT 4RI LI I S/ LA,

2, HEBRENPL 7544 R2y b & AT
um EOFIEE2ER L, ¥ 1FMEET S,

3. 10477« vEEL, £ 0®305HE L EFH
ERMT 5,

4, PBS (Phosphate Buffered Saline : 7.5g/1
of K,HPO,, 1.3g/! of NaH,PO, » H,O and 7.2
g/l of NaCl) T 5 %rfdl incubation L7z, & b
74 T7exsFoEmTEE 7 —FAFER
10pg % F L3047 incubation 4%,

5, PBS ©#EI&% & L 7z © & Biotin 3% 1 =
v A IgGH A #90.7Tug % ¥ T L 304 [ incuba-
tion ¥ 5,

6. 0.15%peroxide % & A 72 PBS o iz £ FF )
B LAY peroxidase & 7w w 235,

7. PBS THESICHE L7 D b Peroxidase £
#% Avidin #4ug % ¥ F L 304 & incubation 3
D,

8. PBS TH B L 7D H0.3%peroxide %
HATEPBS 0.1ml i TEML7- DAB (0.3mg %
T L# 9 incubation, + D% PBS i CTH4S
BT 5,

9, ~=brF VI VETHY VR -PEBEBIT>
fepp=o v T 5,

M, €/ 7 »—3 AHER T LI O £ incuba-
tion X, MR OEBEIET o0, T
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TBBERBIC T -, ¥, WHAM peroxidase
7wy 710 PBS izi%, DAB % %3 5123
Thimerosal #20mg/{ inz 7z,

d) =2v e — L5

747w FR2FVIEHTEE 72 v —FAHE
Db hiz=y A =r —<{ifg (Sp2/0) DsE
W EBXEHML o RRRCER L, 377 4
Favie—nE LTHERLE.

e) RtaBIRDMIT & T & OBIE DK

74 7Ry F v OFEESMIESET S Lo
BWECHREIhLTIE LTCRBEhs0T, $
BEAYEFEBSFICCBEL, B0 7 4
ek FvOREER X OLAERYBETT

HHREREAS P07 4 ek 5 v

b5, £LT, ThOORREE«DEFDFHEL
DEERIEE L, 74 7 ks 7V OREER,
gD LRV, T hTLLIED LR
Whow (), BEZRDLLE D% (+), &
EERDLIHLDEH), BECRDLID D
Ok () & LT4BRCFHEL %, ¥/, 74
BRI, 74 70 k25 EEHBER Y EA
T\ b b 0% Encircle (E), [EHHE&D ciBEE
“EBH B A b 0% Diffuse(D), EEEHEM B
KHsrVEHERILRD RS L D% Focal (F)
ELTERIL T,

Table 3 Fibronectin expression and distribution, antitumor effect and prognosis

expression & distribution
of fibronectin®

Antitumor effect

Case of irradiation® prognosis*
0Gy 100Gy 20 or 30 Gy

1 D+ D+ D+ I Fair : alive + 3.5 years

2 E+ E+ IIb Good : alive — 2.5 years

3 F+ F+ IIb Fair © alive + 3 years

4 E+ E+ EH+ b Good : alive — 2 years

5 EHt EH E+ I Good © alive — 2 years

6 EH+ E+ 111 Good : alive — 3 years

7 = = ITa Poor @ dead 10 months

8 F+ F+ IIa Poor . dead 6 months

9 F+ F+ IIa Poor : dead 1 vyer
10 E+ E+ E+ 111 Good @ alive — 2 years
11 E+ 1Ib Good : alive — 3 years
12 E+ 111 Good @ alive — 2 years
13 D+ D+ IIb Good : alive — 3.5 years
14 F+ F+ Fit 1Ia Poor @ dead 1.5 years
15 D+ D+ D+ IIa Fair @ alive + 2 years
16 D+ D+ 11a Good : alive — 2 years
17 D+ D+ I Good : alive — 2  years
18 EH EH I Good : alive — 2 years
19 o IIa Poor @ dead 8 months
*D ! diffuse=Fibronectin distributes diffusely in cancer tissue

F ! focal=Fibronectin distributes focally in cancer tissue

E : encircled=Cancer tissue is encircled by fibronectin
*Ohboshi and Shimosato’s classification for effect of radiotherapy
*+ * with local recurrence or distant metastasis

— © without local recurrence or distant metastasis

(80) AAERSE 451% $9%
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III. #& R (Table 3)

1) BHEZCBI2 70700 F > nRIE
B, iR OREREC L 2L
[EBEEFDO 7 4 ek 5V ORBEN 4B
FEEFM - s\ TRBRE OB Ic X W BL L 7CIE
Hilvk, FEFL, 2, 4, 5, 9, 14, 150 7 fEH
ThHY, FlOHRLhiso EE, 3,
6, 7, 8, 10, 13, 16, 17, 18D 9fEMHITH -
fo. WRBEOE L Y BLDHZLRERD
S5BiR L A ETRTCDEMATEEOE LT {8
ElitboThh, Th—FolAbLRbhiho
fo, RO ZE LT, 2BALU Lo
Wk LB 16FERI & FI T b is B b % BB is
oz,

2) 747020 FORBE, pHER L RE
BRI, ERARREE, HLE & R

AR & RBAETA & OB owTIY, E%E
FEABF3FEN (BE) 247 (o 140k (F) #
1 7), FEHETHIF 4605 (E) 21 7 (flu3,
201 (F) 24 7, 16IMnFERE () THh,
FEDMBONE 8 Fih 5 HH (D) 214 7 (i, ()
247, (E) #4 7, BEE (—) % 14132)
LigoTuie, 5AtEK & 5LE & DB T,
‘LB LG 8 filhs (E) 2 4 7 (flhod 3 Filix
%14 7), hROESCERE 7 HIH 5 F153(D)
247 (b 2461 (F) 24 7) Thotz, Lo
L, LSEEO£FROERE T HF 6 floiEs{bi
FETHY, ZTOMDHES Gt 6 Bl s 5\ IHE
SR L e->TRD, REBMLEDEL DD
WRIZEFTORF Y RA bR, &g, SR
& TNM 748, mil - offRchsn, (F) 4
ZOEFMIZ N EHFIZB W TRLHET LIS O
%<, DD S LEMcH D L EEAT
LTy, WTFhbd BEEOETIRR: -1, 4,
RBE & FEWOL, T, SMLE LB,
—EDHFIE R LD 2,

3) 74700 FOREE, HhEt e B
Fik & DRAR

DAL (BE) 2 1 7 OFEGI 8 Flik, £B1& D
HREE, RIBRLZRADTHECE->TED,
RiFefEA s fc-Tw5 (Fig. 1), Rifiz, 545

FRE 349 A25A

BIA il 4 45
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B (F) 24 755 GRREED (=) OFEH
6T, BUEHERESRENC, ERER
PREBE#E ALR, EMT, 8, 9, 14, 1%
FTIIEL L (Fig. 2), Fi, HAmERS D)
a4 7oEFNE, S5HIO 5L 3IF GEFLS, 16,
17) WiEREE, BB L LI 5Rh TV
Loo, b 24 GEFIL, 15) CILERES S
LML RETEREYS S LR (Fig. 3).

4) fIEBHRCOWT

BB L 2 PEESRY KE, TEOTHEY
TERAEITHE o TRHE L 227, FRfi3, FAIE LT
Filr (BEHET 258 2 BREBCER) »icih
FIEPNC B\ TR FEMEA DR EAR RS Ry
LTV, FEML IR - EMC S W T
GBHR T HEOBKERS X OCEBROKERY L &
T otz #E-T, FHEMICI VTR EE,
HETHORBEMSHFRE COMMIZEN S S =
ERBETE LD, Sk (B) 217 (F
#% B OEFIE Grade III, Grade IIb © 3
DL, GFAERN(F) 21 755 B EH
(—) DfEf (FHEARPAD iz Grade [1a @ & O H?
EWEEIERIE Y R i,

v, £ - 3

FOMSHREERZFELY L b w5700
iy, BERC R s EFOEBREC, FTEY
VAR L OERBAOEBOEE, HHT 5
LB T A ERLIBENLETHS Z LILE
5ETHHVZ ETEBD, Thbiohi T/
EBURRESRICE B & h b HES RIS
BREYRAT S &%, M3 5H 4« 0
DEWFEHVEUEAYEFTH - LLBHDTHETH
59, £LT, A4« BoEYFHEEB LT
%, FOBRSREEH &OEIFER - RATEEED
HEN IR L s b DL Ebh s,

—75, Miast<t Y v 7 AEERER BT 55
FROESTAFEELL, ThOLABDHTEHL DE
BENEAETH L, £ LT, BOERES.
RFFEEC L EECEb -T2 2 R bk
oo T &I, 74 7mF 27 F i, 19484EiC Mor-
rison HIZ L - THE EH, 19704 Mosesson &
Umfleet ic X b & P M3EFHAsi Ut S h
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Immunohistochemical staining of fibronectin in cancer tissue. Fibronectin positive
gites were stained brown.

e

Maxillary Ca.:
R o 2 M E
» ’Ji ". .'.-I.I :

Fig. 1 Maxillary cancer tissue from a patient (case 4) before irradiation (Fig.

1a), after 10Gy (Fig. 1b) and 20Gy irradiation (Fig. 1c). Cancer tissue was
encircled by fibronectin, = 200,

s

3 .il*‘_u::._-_p e ¥ {:‘:
: N L __‘ L k 1 iy _.-t_"' . :

Epipharyngeal Ca.iy :° 5 R
] Py o e L1 1 : a ik
e it o L L]

Fig. Za, 2b Epipharyngeal cancer tissue from a patient {caze 14) before irradia-
tion (Fig. 2a) and after 10Gy irradiation (Fig. 2b). Fibronectin was focally
distributed in cancer tissue. > 200,

Fig. 2c.2d Tongue cancer tissue from a patient {case 7) before irradiation (Fig.

9¢) and after 10Gy irradiation (Fig, 2d). Fibronectin was faintly expressed in
cancer tissue. 200,

(82) BB als W5E MIS
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'r w

ok Lo 130Gy

Fig. 3 Cancer tissue of nasal cavity from a patient (case 1) before irradiation
(Fig. 3a). after 10Gy (Fig. 3b) and 30Gy irradiation (Fig. 3c). Fibronectin was
diffusely distributed in cancer tissue. =200,
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TH5, BETRTOEER?, 7 /Bo—&K
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StontFaz=. bk 2EEThE
&, BT 6 EOMEEN F 2 1 v $ B, g
EOERICEELES THE RGD &7 e~
ANy, FaFVy, aF=FvioEaifie
FracehlblbMcIhTvS, SHER
ML ThERoEET, WE BBoEE"™, H
B {bo i, WRE, #SRisilo (a2
& DfEEAEEEI A TR VI, i, a0
AL > TFOR@MA L BT 2 & 227, in
vivo, in vitro DREFRiCH - TREROERE
HICBMELYERELIED Lo
bhisdd L 5z, MOy L vlEo K
B ATEREIC L Wb o T EME,
Hic, WoMMRERSREORTICIRL T, &
Higbo 7 ey o ORE LB
I35 0BeMTTa o bk, FHCEELS
ETHAERLRD, LaLighis, MiElilics
Hazs 7edrsroRfB i LRSI

FoL 349 A25H
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7 ZADOMZRET LD BFEA L 15 THEN: 4
{, FRIEL->TOERI XD EMFEEIA
ZEORME, EBROMEDFR & L5 THEM A
W EEBRTALDLEEbAT,
WICEEMG 7 « 7o 22 7 v OREBE, 545
B L FBERRAL - BRARH - MLE & oBIE TS
L0, ¥ TRAE, SR LRSS L 0T EF,
NEFEOLWECEEAPBRIT LR ICE
WA S e BRI A B AT, HHR AT
BEOKEE, FiB) v HEBOEEN, HE
BP0 7 4+ 7o s 5 v ORBIcKkE BB
PRIETCERTWE 0 EBbhic, ko, &4
AL & LB L TR BERE L 0 Hh\iise
OB LAREREALREh b OO0, 546
BREDDWIZIITETOMHEN L LR, L
L, Shil, S8BT 7+ 7 e x5 v OREE,
DARADEORETALD B\ IHLEC L 5T
WEINDEEZDHIORILLA, FhbiMEx
DREEDEMZRIE L KM U/ R L LT, B4
Az, ZLEEE odh WIfieh BRECHEBMNZ S
NIcEEBEZDBRETHAD L Bbhi,

mEI, 74 70k vORBEE, DAER
ETFHRLDBERTH BA, ZHICEB G
REGKK, Bb, 74 7 wxr5vilEagsy
ELEYBEATW L SEATIE, WFhiBEES
TERER, RITEEIRDLRATELT, FK
BIFCH B2, 74 7ux25vORBEMN-)
BB VAR ERE B E®ETH -7 6
EAITRWTRY, BREFIIOERERDS LL
BRFIBRER AL, 74 7 vk 2 5 v HEE
BB D bt 5 EEFhiC oW TR F#
RBEEETEThol, ZOFBERE, 747 0x2
FYDRBE, SMERLTFHREOH I EE
BRI B D L ETEL, BEFROHBEL LD S
L5, 74 70k 5V iEORREY - BT
BEcH L TIEINCERT A2 2t RETho
EZzbhi, FLT, b, EEOABIZE
T7 4 78 x5 AR ENTE S I-FRIE
ENBIEDITE, 74 Fex2FvoGEAEL
L BLFEHIEINER &, FEEBAER BT L5
YEPIEEROWENLETH S Z L2 LR
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WAHREREA#S b 7 1 T e x 25

TH5LDEE LR,

U EDER? G, B0 74 7exsr5v
DB R X Mg Ric < & 130Gy #
TORMRBHTEBH L2 REER SR
B, BHREEBROFH LD\
ERBGRABEIDEE LR, T L,
BhE% bz, (HBHRENTEZ S T) 30Gy
BIHEFE TO D5 —RKEck W CERRPIc KT
L7 4 7eRryFyORBELSAES YR
B LR, TORBMHBEREOFHRIBEL, 55
BEOHBZTRICTL LI L ERT DL
D EBbh, ERHBERGROKRN LEELE
Hpo—2&E 2 bhi,

L, ARG ER O FHEICBI LTy 21,
KEEE7 4+ 7 ex 2 F o ORBRE, SHAERDOHR
CLoTHESRZAEE XS LBl
, ThIEECELE-THEELTV 54D
FHRIEERD > bo-—2It LT ER\ &L
HRETHAH, TLT, ThbEL OFHRBE
RAFOREMNERFERRIEETH S LB h
5, ek, ThETi, BOBHBEEDED
B CTR/MEERAR (v 0B &0
Gy) BHFRCER 2 h 5 18 E O HIEE % S
NHEETHDHI LR <Y RAOERRRODTH A
FOSOTHEL, HiIte Pt WTIE~ AL =T
) v ABROFEHE HLADR HUR OB EE T
HHZEFER WL T VLA 5 T, /NEIER
R (1910Gy) BAFCREAS DO 74+ T ek
FvOFRBRE, MRS sz teme T,
Ao =T ) v oERDZE, HLA-DR #iE D 3B
REThE X ) FRABEDRRVOTBEOH
ENFRICIED D EEbhb, 5B ERA
13, BOHRBAEAS O 7 ¢ = v, B e G
von Willebrand B F#L46 ) D #ET 3 & OB
Ao activity ©#:5 (31 DNA polymerase a #i,
HER) oW THBIBLTEY, Zhbeigs
BTG 5 2 & VBRI RE RO BRZ RO
BARICKE<HFHETHLDEE LT 5B,

V. # &

OB REBIZ SIS 74 7Te 25 v oL
b & BRRBE & DBRER T 50D, HHE

AAERSE #8518 H9%5
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B 5T, 10Gy BAER, 20Gy H 5\ 330Gy BE
E#HOEEMFD 7 4 T o k7 5 v R REREBIL
FHNCIHE LRI Lic, 8, HETHEERREL9
flchh, BaIY, et 74 TR FViER
TEE/7R—FAHEE, TESVY—EdTFY
— Rt FoH—-EEY R, BR, HEERS
Bk L OBBRRIcRI5 71 Teik s 5%
BERs X ook, MoriBiizibh
Tehoiz, LL, FECMELTE, 74 70 x
7 FVHEHBYE R BEATW I Szl
TRREFTH o7, BHEBEICEIEED B X
HBREEBRLC 4l L CREANTEA LR
BDEhE» ol 28I B TR ARBETH Tl &
b, BEBFO7 1 Trk s FVORE, B
Z D5HHER & FROMCEELBEROD D Z L
DR E R, BT, MREBSHRBSRICEE
O PUIES RIS LM R © activity & 2 8
AFszlematT, Zhoffast<ry vz =
OBRHE, ThbRBENICIHETS & Lic
L b, EioERRERERERORZ B O
ENHRIC B b L Bbhi,
MERLDIChID, BHLERYETL WK E,
AORBRELFMERVREC IV F L ARSI
LD ETHRAERNEHT RIER Y HEOHELEEH
FIURBZEHES YIS T 5REH oEAREHR
EOWEENCEE A BHBEEL T, i, EEWR
B REE E LEBAER AR BESHE o5
a5 LIl - i
X ik
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