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420 SRKETHEEFSMIE #1078 675 420433 (1998)

BEEEIE NI BT A YO VI RARY IV
1BBEOEFRIZONVT

SIRAFEFEELHNREE—HE (EE DT
¥ 3 % B

B SIS 3817 B P R AR AE L Y v 1 (thrombospondin-1, TSP-1)D3EHER T S 0IZTHHIT, #
GBI RAEA OB BL ORIV YEERST T 1 AEER 4680 AV, FORETFRIAL S CICEHERE R
L7, WEEE — R X T — EEEUE (reverse transcription-PCR) #:(2 TTSP-1 mRNASEH & ME L /R, B, &
KT41.0% (16/39%) L BETH Y, MEMABKICRBEIMRE SN, EREFMICE, TSP1EREIRIL653% (226/346
Bi) L@, EEABOMEIIRRNA LN, MANEREOFHMEIE, TSP1&EABERT34.5+ 15, TSP-1&EM BRI
T283+22THY, FIZEREZCHLTAEEIEETH o7 ©<0.05). TSPIEHER L LRI pS3ELREI L OMIZED
FARI & 20057 (p< 0.01). BEREMHRLMEHTE #2335 5 (proliferating cell nuclear antigen labelling index) M F¥#flid, TSP-1%
BB c575+ 15, TSP1EMERIHET425L21THY, MIHRESICHLTHRIIEHE TS 7 (p<0.0001). ##kH
Mzid, REERBOEABREETI2%D, BBEFAOBEERE3% I LABIIEETH D (p<0.0001), SFLENIZE,
FE L OMEMEE OBEERBEERT46% 5 £ 0580.0%%°, S EROBESE402%IZI LABIZEETH 72 (B4 p<0.0001,
p<0.0001). HHMIABE, TABIUTBHOBABIRTA% B LUT77.8%7%, 1 HOBMERA1% ML THEICH
¢ (4 p<0.0001, p<0.01), T2, 3BLU4DEAMMERESS%, 78.7% B L U75.0%%°, TIOBHER22% L THE
EETH o7 (B4 p<0001, p<0.001, p<001). %B, NBLIUOMRETIZL 22 adh ol BEERITITFHREM
HLZEER, SRl G46%5)) OSEEFRIITSPIBEARIBERET321%, BERTSR8%TH), MEERBEICHLEAR
KFERRTH o7 (p<0.0005). F 721 BRI EREIERATE (14861) o 5EEFRITTSP-1 ELFEHRG LR T56.3%,
BEBETE3%THD, MERBRBCHLAEICTFERRETH 72 <0.0001). &5, SERMTICLD, BEMERI
BT ATSPIEERBIIMY L FRARBRAFTH L Z LA L7, LLLofER» 6, RN MRMEIZB VT, TSP-
VBB BEMSHAER L OBICESRNS 5 CIZMENICES L, BREMBOEREEEL THLTREFEE SN
7=,

Key words non-small cell lung cancer, thrombospondin, microvessel density, proliferating cell
nuclear antigen, long term survival

b1 YR AR Y 21 (thrombospondin-1, TSP-1)i1, 19714F
{2 Baenziger 5 "2 & » THAOIZFAE S NLEH S TEOFEENT
HB. TSP-1 DB FHEEIZIAD T T-HD, BEWviZlsskEa L
CZRABETZLTBYY, EHLEEL4DOFTFHILE PO X
L ohbhoTnd™M, LD FAL VI, FRELER T
MMaEm L7y — PR L, Mg, Mk, WlatgnE, o
L OEBERLMEARICESTA L8 bY, EHIEE
IZB1F 5 TSP-1 5831, FUEMAET 2, e, SR,
JEREE Y ECREE S W TE Y, FoRBMIIMATEER, 1§
RS L ORE, EENERECELELTERRBOL, ®
i, MEFAEMGIEE« A LIEBEEzaEss v
BRAMILICGIN, TORBRERICELZAHETHE, —

FH104E 9 B 7 HZAF, FH10E11A 20 HZH

J5, FOSEBBEBEICH L, B4 ps3 F G IE TSP-10EY
AEPEAL L, p53 B M L » TTSP-1 5 HAE E LT
FTHNEL W) BERECREVALOND.

ARFFEC IR A & vy, WAL 351T % TSP
BOEBERERT AL L OIS 4BER L TH 5 MEN
% WIN 458 4 T+ (vascular endothelial growth factor, VEGF) %
T, B PN IS %R (microvessel density, MD), P53 #F
23, DNASEY 25—+ & %5 k¢ 2 DNAKRIK F-L LT
R AN 12 S 2 PR AR AL R (proliferating cell
nuclear antigen, PCNA) %3l % &bt THRE L, TSP1%#HL
OB A BRT A EI2E 0, BESSHEMIRIC B 2 TSP-1%
HoOBERLMET L.

Abbreviations ; bFGF, basic fibroblast growth factor; ANTP, deoxyribonucleotide triphosphate; MD, microvessel
density: PBS, phsphate buffer saline; PCNA LI, proliferating cell nuclear antigen labelling index; PT-PCR, reverse
transcribed-PCR; TGF- 8 1, transforming growth factor beta 1; TSP-1, thrombospondin-1; VEGF, vascular endothelial

growth factor
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WHERBLUHE

I. X%

19871 AN 519914 12 A £ CTOSERIC, £IRKFEE—H
BB CUIEE S N2 R S IR N M LI 98 346 1 (B8 14 241 631,
Y105 B) B R E L7z, FEHIZ325EH 5 845 (T 64.67%)
THH, MBI HAEH 1) L 2HPSFHORFUL, TH
148%1, THI3240, MANI8oBI, MBHI45H, NViH3261, #
BRI, W% 17480, R LR 138K, REYE LR 18
B, AHIBERE 126, MAREIE26, HREB2HITH -7,

HEERE AV TOERIZIE, LEROGSED S 3956 % &
EBI IR L, MEEHMEE L B E RIS —5 % Rk
EHIZ—80CTHRELLDOEH ., MEEHEENL, HESRE
EAR T BRI & 0 TR LR RERR L 7. IR, THA16
B, THISHI, WAK1361, MBHI4BI, VEI16), &I
ik, BRR268l, W LRESs, AMIBREIH, MRT R
B2l TH -7,

I. BEE—FRU X5 —EHERIS (reverse transcription-

PCR) &

1. #RNA DiH!

FEEEAE AR 100mg 2 L ImlD T A V2 (v By
=, HR) e MACHE S, BRICTIOSEBELL. X
Z02mldz ooFv s #k, KR) £ TRE D Lotk
4°CT 10477 12,000 [E¥zE&E 0, L#FIZ0.5mlo (Y Fassy
= (FI36) £MATAT, 1045 B#E L, 1045/ 12,000 Hiz
BOLA. BREImlO75% T8 / — L (H) oL, 4C
T 64 12,000 HERE O L7z, b % 7 5 FEEE L CRRNA %
fiH L, #BAIKIZ T 200 pg/mlic 8L 72,

2. cDNADERK

RNAWBWES x1%, 50pmol D+ ) T-FHF L F3I V>
(deoxythymidin) 7% 4 < — (Pharmacia LKB Biotechnology,
Bromma, Sweden) & & $ 12, 68 CTI5 B RNADEME 75
IY=—DT7 == T %ffolz. RETEFEEHL 2%, 10
R T#E# [50mM k) 2 (Sigma Chemical Co., St. Louis,
USA) -5 (pH8.3), 40mM Mifkr VU~ 4, 8mM ik~ 7
YLl 2pl, 0.5mMMTFAF YRR I LAT R U
(deoxyribonucleotide triphosphate, ANTP) 8 .1, 225 . g/ml
YLET V7 Y (bovine serum albumin) 0.3 x1, 5mM ¥ F#
ALA P=N01p]1, 2086720 K2 7 L7 —LHIH Al (RNasin,
Promega, Madison, USA) 0.2 .1, X612 M) B #dFERGEY 1 b
2 (avian myeloblastosis virus, AMV) iz % # (Life Sciences
Inc., St. Petersburg, USA) 4 AL (0.1 ) 2 INZ, MEEY KT
BE20 .1& L, 42CTOSME S, cDNA FHSE7.
TD%, 95CCHAMMELL, MRS RERL NG L 7.

3. PCRiE

cDNA®# 2, 10 PCRIAE®E ® [50mM Y 2
(Sigma) -iE# (pH8.3), 40mM KCl, 8mM MgCL] 8 1, %&
0.5mM dNTP 8 1, Taq DNAA ) 2 5 —+ (Hiliik, HU) 25
BR (0341, &512%50pmol®TSP-1PCRAE > 275 4=
= 5-AATGGACTGTTGATAGCTGCACTGA3 &, T FE v A
77 4 % — 5 TGGACAGGCATCCATCAATTGGACA3 % # L&
N25 u IMA, WEBREKTHEL01E L7, 201033
FF A ) (Sigma) ZEE L, 94CTI1HHOEEN, 58CT
LS 7 == > 7, 2CC2oMoMEREL 194 7V

ELT, 84 7 VOBIREIT 72, {20 MBT 75 v 1EIR
At 277 4 7—5TGCGACTTCGAGCAAGAGATG-3' & 7 » F
t 275 4 <—5-GATCTTCATTGTGCTGGGTG-3' % # L&
2.5 2 1A CTIHKICPCRIGIE L 72, SUSHE T, Zmask
V4150 p 12 B0 2 T L8 IZHEIRE O cDNAR I % 1872,

4. BRIKE

EREAREL SMBEBEF b v L 0099% ¥ J — b (FIOE)
300 12 MATHEL, —30CT—HBEBEEL. 4CTT
15,000 [l 87 15 53 B0 L 72 1%, #RBEIZ80% =% / — v (FilE)
300 £ 1% N2 & 512 4°CT 15,000 [H#E5 5 &L LT cDNA %
B &7, cDNAZ80% LY /2 — N (FIY) (2 Tk L7k,
15T S, 0.06% 70472/ — VT L—0.06%F
SLYT /=, 67% ) T =V E &t ) A-EDTA &
WO p WM L7, &8EHE05 p g/ml=F Yy o704

F % & A PIKBBE (4mM b)) A (Sigma), 2mM FEEET b
U724, 0.1lmM EDTA, pH7.2) % Vv, EEBE100VIZBWVT
1.0% 7 #u—RX 4 )V (Sigma) |2 T450 B BERIKB 21T 572,

5. ¥ r7oy bk

KB TROTVE, 7N LR O5MARRLF Uy
v, 0.5MEEALF b U A) IZIEL, 305 MERBRICTWS { DR
&L, cDNAZEM S8, Fi GME{LFT b4,
0.5M Y A (Sigma) —3EEE, pH7.2) (2L, 300 MERIZT
Wold DeRE D L. HRIBIEEZ 2B DB LR, 10>y
ATV YT ANT =LK F (Hybond) -N* (Amersham,
Greenwhich, CT, USA) (220X SSC BMIE{L+ b v 4, 03M
SEUEEFRYYL) EHWCEFT VAT =L, TAMS
—@ENA T F A4 KB [6 X SSCO.OM LT FY) v a4,
0.00M 7 =+ bV L), 7>2v—}+ (Denhardt) # (0.1%
RJEZ T P, 01%Y P ME7 V73, 01% 74
T — ) 400), 10%MEFF AL T, 0.1%SDSB LU
0.lmg/ml ¥ 7 4% FDNA] (2 T43COHEBARBIZTIEER O
A7V TA Y=Y arkifof, TSP-1 £V ITX 7L FF K7
0 —~ (5-ATTGCCACAGCTCGTAGAACAGGAG-3") 13pmoliZ
L, [y“P] ATP 1.85 MBq (Amersham), K1) X7 L 5 F
F+—LHEH [ 50mM b A (Sigma) &M pH7.6, 1035(L
TRV L, SmMYFAFAL A P, 0.lmMANL Y
B L0V0.1mM EDTA pH8.0 ], 10H{IT4 %+ —4 (iIH%,
HAR) BLUWHEABKENZEE20 1L L37TIZBVTI0
IFMROE S THOHERE 1T - 72 F 0, 0.1% G/v) 32P B
HTO—=T7EMA, A3CIIBVTIGHHE NS 7Y ¥4 -
arEifol, NATNFL R8T 407 —132XSSCH
L 0M0.1%SDS % L C45°C, 155Dk & 2 lfr o,
X#7 1V L (Kodak, New York, USA) 12— 80°C I 60 %3 [ifl 00
WA il AT, :

Il. seEmdRes

JE 0B X R EE A OM i E bk~
CHEERIT T4 ATy 7R BIL, H &4 pmOYH
PEARE R L 72,

PRI >a—54 7254 F RS, #0129
HEELE, VLY () BLUOLY - (F08) IZTH
NG T4 v EBKMBEAT o 721812, WARKEE L7, —RBuE
It ¥ TO®RMEE, UWTomLTo7z2.

1. TSP-1%:

0.1M }Y R (Sigma) -EERFRMTA 12.1g % i B 288 7K 800ml
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B L, $35%E/EZ CpH2.0 2B L 72 b o) 12T 500W,
570, AHO~ A 70y r— TIB AT o7z, FORERIZ
TO0.3% @B LAE FI3E) A ¥ 2 —L (Fi) T205HHHA
PRV F RV —VEEELL. RIZYVERMLE (K29
8V, HER) xHBWC T Uy 2 S &7, ik P TSP-1E
/ 70— F Viifk (Oncogene research products, USA) %,
pH7.2 DY) » EE#R W AR K (phosphate-buffered saline, PBS) (H
AEEE, TWH) ICTI00/HIZAML, 4°CI2T2URERIE &
7.

2. VEGF, p53, von Willebland K735 & UFPCNA 5,

0.0IM 7 = > iR (pH6.0) 1= TH500W, 55 Mn< 4 7 u
VL= 7% p53id4E], MIL3EIT o, FOBKBIRIZT
0.3%BMAL/KTE (FI3E) MNPBS (HKBE) T 205 BIPIB M
NAFF—EEEELL., RIZYVIEFME (52 Y v80)
THWCT7 Oy ¥ 7%fTo7. ik FVEGFHEY yu— 4
itk (Santa Cruz Biotechnology, USA), #it hp53E./ 7 0 —
F Vi (DAKO, Denmark), $ik b von Willebrand €/
2 0 —F itk (DAKO, Denmark), #it s PCNAE / # 10—
FUPifk (DAKO, Denmark) %, &4 pH7.2» PBSI2T 10015
WHRL, 4CIZT2ARBMUSS 7.

Bk, 2, O&—KHUARIGHE, PBS (HKREE) (2 T55H,
JEBEHL, ¥t 7 Elfi~vy R, Yy ¥, YK (¥
TV X)) T, BIRTIC205 MG S, PBS (H#E)
\ZT55H, 3EBEER, AMFFL V- EEBRAINLT LT
EYy (Fadyy) TERICTMEIGS . sl
%, UIRER3, 3-F7 3 /XU F Y (8, 3-diaminobenzidine
tetrahydrochlloride, 1Y, ®I) 20mg %, 100mi® PBS (H 7k

3

2B, SHEOMAEETIZBE T, kKON Db Y 12PBS
THY, ACT2UBBEICSE2b0F By bu—n k|
TRV,

V. sEEfianfE

FEDOBEER LB bo— L EDlED D & 12 TSP
1ML, SEOALNIBELBEEHEL .

2. VEGF

B E 52 % by 7o REE B 500 812 2 M £ 4TV, 50%1)
FZRBDORONDGHETEBME, 10~50%ICREDHLN
LA HYE, 10%RMIEBOALNLEEFTIEM, ¢
REDHALNEVHEEREL L, EREREDOR T
WBRL, MfptE 3, BMEE208, BBME 1N, BlEr0s
& L TERIL L #09RE 2475 72,

3. pS3EMN

TEEMAE 500 12> EFT 1TV, 2D 10% LI REDH
LR aemELHELL.

4. MD

BRRPFREENERRE -, EFERFEORBEEICET

~M ~ ™M Mmoo
TNTNTNTNTNTNTN

B-Actin

BSE) IZHEAEL, 10 4 130 % AN EAZK D) Fh0Z, fem N T i i
et it - v ) - Histology A sSq A L A AE Sq
L7, PBSICTS54TM, SMIEHHE, Zo%amzHvgiRc Stage MA I MmA @I I I A

THMBECROREEFMBL LIS 2~3MRG 27, 10
SHEEAKEL, v A¥— AT bFT) > FELE) 12
TSP-1 4 Cld 240/, NN TIZIFMRBZITY, Fk
KEIZTLODHBEH LEITo72. T8 7 — ) (I8 (2 THK,
YLy (MR ICTERMEIT- 72210, HAET-72.

Fig.1.  TSP-1 mRNA expression in non-small cell lung cancers.
The 674 bp PCR product was detected only in the tumor
tissue. T, tumor tissue; N, normal lung tissue near the cancer
site; A, adenocarcinoma; Sq, squamous cell carcinoma; L, large
cell carcinoma; AE, adenosquamous cell carcinoma.

Table 1. Correlation between histology or pathologacal stage and TSP-1 mRNA expression in 39 primary

non-small cell lung cancer cases

Groups No. (%) of cases No. (%) of TSP-1 mRNA
expression cases
All 39 16 ( 41.0)
Histology
Adenoca. 26 (66.7) 9 ( 34.6)
Squamous cell ca. 8 (20.5) 5 ( 62.5)
Adenosquamous cell ca. 2 (51 1 ( 50.0)
Large cell ca. 3(77D 1 ( 333)
Stage
I 16 (41.0) 6 ( 37.5)
I 5 (12.8) 3 ( 60.0)
MA 13 (33.3) 4 ( 30.8)
B 4 (10.3) 2 ( 50.0)

v 1(26) 1 (100 )
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BEFLTIC, EEMBTFEEDOSHITOMIMER+ &4
200 DOHREFIZTHEL, FOFHMEL B IIBEEEE L2,

5. PCNA %3 (PCNA Labelling index, PCNA LI)

MDER LUK, fhniEHu#31c, BEAGHEEDS D
Firs, E4«EEMBS0EFOBREERELEEL, 215
DHEDOFHEE b > TPCNALL & L 7=,

V. FHRET L L Tos

TSP-1 & D#EM¥EIL, VEGFHH, MD, p53EHKH,
PCNARR, SLICHRBEENEREF L LT, £
(65 LAE, Rif), HME, SLEE, WEWN HMB, WHE

'), ", BEE TEP), V1 5E8 NETF) BLog
REB METF) K28R LE. EEFOFRICRIZTHY
ERET A2 L, MD, PCNALLIZD W T, &4 OFHE
TEEL LTHMEE, BEBLREL, 2EMOEEEL Lo
THEELL., EERBITCE, NAF, MEF, REELED

FHRANOEELBNT 5720, | B0 EAERSE] 148 5
2w TY, FRFLEEHFEEOHBERIT L.

V. #EtEevmng

TSP-1RF L KR FH L OHBEORE 2T y 28EE, F
WEOZEDKEIZIE Mann-Whitney D UMRE S 72, 2Bl

Fig.2. Immunohistochemical staining of TPS-1, VEGF, von
Willebrand factor, p53 protein and PCNA. (A) TSP-1. The
expression was found only in tumor stroma. (B) VEGF. The
cytoplasms of VEGF positive cells were stained. (C) von
Willebrand factor. The endothelial cells of the microvessels in
the tumor tissue were stained. (D) p53 protein. The nuclei of
P53 protein-positive cells were stained. (E) PCNA. The nuclei
of PCNA-positive cells were stained. Scale bar indicates
100um.
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jitis

FEITER +AER e TR L. EFEIE Kaplan-Meier £ 12T
BHL, FOHEEEREIILK(LWilcoxon T A MITITo 7.
T, SLERINI, HEERTCBI2ETOTRAIRRT
2D X Cox WBINY — FEFNVERVTT Y, GERE () »°
5%RBORTF 5 BAEFMICH L. KHIRICBT HRETSE
WA EELEOREEIIp<005 L L.

34 #

I. TSP-1 mRNA %38

TSP-1 mRNA (%, IBBIEHMIC BB E B
Abht (M1), BI|EE, £FIT41.0% (16/39F) THo 7.
MBFANICIE, BRIE34.6% (9/26), BELEE625% (5/8),
AMIBARE 333 % (1/3), MBTFLEMS0.0% (1/2) THH, #H
BRGNS L ARBERICHELZIRD Lo (RD. FHH
ik, I#537.5% (6/16), M#F60.0% (3/5), MAI30.8%
(4/13), MBEA50.0% (2/4), VHEI100% (1/1) TH Y, HEHI

Table 2. TSP-1 expression and VEGF score in non-small cell

lung cancers
Expression of No. of
TSP-1 cases VEGF score
Positive 226 1.1240.07
Negative 120 1.11+0.10

Table 3. VEGF score and TSP-1 positive ratio in non-small cell

lung cancers
No. of No. (%) of TSP-1-

VEGF score cases positive cases

High 153 99 (64.7)

Low 193 127 (65.8)
607

* %* %

40"

207

TSP-1 VEGF p53

Fig.3. Correlation between MD and TSP-1, VEGF or p53
protein expression. X SE of microvessel density in the TSP-
1-positive group (34.5 £ 1.5) was significantly highger than in
TSP-1-negative group (28.3 =2.2) (p<0.05), and that in the
VEGF-positive group (38.5 % 1.7) was significantly higher than
in VEGF-negative group (23.1 % 1.5) (p<0.0001). *p<0.05,
**p<0,0001, by Mann-Whitney's U-test. E3Positive cases, ]
Negative cases.

LEARBROEEZIED o7 (RD).

I. TSP-1EARRE

1. TSP1EHREHIAMS L UFHK

TSP-1 BEE R, EEABOMETTICED LN (F24),
TSP-1 BEHRIERIT, 2L LT653% (226/346) Th o7z,

2. VEGF &3 & 048

VEGF#iR 2, EFEROMBEIIENROREVELTA
Hh (E2B), REFILAE LT60.1% (208/346) Th 7.

VEGF %3 2 o 7 OF# 1L, TSP-1HHEET1.12+0.07,
TSP-1EMETLIIE010TH Y, MEILEEEI2ho7
(P=0.84) (%2).

¥/, VEGFROTEMER CBLUIR) LKMEE OBLY
155) & CTSP-1FEHEsR % e L 72454, BT A564.7 % (99/153),
HEHG658% (127/193) TH Y, MEHER I hr otz
(P=0.83) (%&3).

3. MD L DB

MG BN NS R g % M 2CICRYT. MD OFHEE,
TSP-1 BB BB T34.5+ 1.5, TSP-1EHEMER T283£22
THY, WBIHREIK L THEEICHETS 2% (p<0.05).
% 72[FMEiZ, VEGFBMERES8.5+1.7, VEGFEM4R23.1+15
TREEBRZECL L THECEETH Y (p<0.0001), VEGF
BERE404 2.1, VEGF{EMEE25.9 % 1.3 TRIEILHBE L
THEIZEMETH o 72 (p<0.0001) (X3).

Table 4. TSP-1 and p53 expression in non-small cell lung

cancers

Expression of No. of No. (%) of p53
TSP-1 cases protein-positive cases
Positive 226 121 (53.5)
Negative 120 44 (36.7) ]*

* p<0.01. The X2 test showed the difference was significant.

1OOW
80+
* % & * % *
[ 1
601
40+
20

TSP-1 VEGF p53

Figd. Correlation between PCNA LI and TSP-1, VEGF or p53
protein expression. X% E of PCNA LI in the TSP-1-positive
group (57.5 = 1.5) was significantly highger than in TSP-1-
negative group (42.5 % 2.1) (p<0.0001), that in the VEGF-
positive group (55.1 & 1.7) was significantly higher than in the
VEGF-negative group (48.2 + 2.0) (p<0.01), and that in the p53
protein-positive group (55.1 = 1.8) was significantly higher
than in the p53 protein-negative group (49.8 = 1.8) (p<0.05).
*p<0.05, **p<0.01, ***p<0.0001, by Mann-Whitney's U-test.
positive cases, Il Negative cases.
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4. pS3EAFEHL & DAHE

pS3EMARHIE, MBSO MIZA b ([U2D), pb3 &%
BRIk LTAT.7% (165/346) T -7z, TSP-1&HFI5EH
R & B o pS3 AR, £ EN53.5%, 36.7%
THY, TSP-1EMEH L pS3EHKR L OMIZ EnEME %
B <0.01) (3%4).

5. PCNALI & 04

PCNA #: .4 % [ 2E 1277 9. PCNA LIOFHEIZ, TSP-1%&
MR T57.5+1.5%, TSP-1EHBEMHET425£21%TH
D, BEEBEECILTHEIISETH -2 (p<0.0001). =

425

72 fiix, VEGFIBMB55.1+1.7%, VEGFRaMEE48.2 +
20% TRIFIIHRBFILLLTHSIZEMTH O (p<0.01),
VEGF iS5 {#:54.9 + 2.0, VEGFIKli#it50.3 = 1.7 THIH 3%
I L CE I A A S L7z (p=0.07) (X 4).

6. ERARHEAEMNHRET & DM (3%5)

HRTIE, BHOBERE9.3%AT, KO HE56.2% I
LTHBEIERTH-7: (p<0.01). MHIBIZIE, RFLKE
FOWMEERT3.2%%%, BRAMERORMESR56.3% 2 L THEIC
BHETH - 72 (p<0.0001). FLERNTIE, FiLOEMEE
DIFHER 746 % 5 £ U80.0% 7%, &5 LRI OB 49.2 % 121k

Table 5. Correlation between clinicopathological factors and expression of TSP-1 in 346 primary non-small cell

lung cancer cases

No. (%) of TSP-1-

Groups No. (%) of cases )
positive cases
All 346 226 ( 65.3)
Sex
Male 241 (69.7) 167 ( 69.3) ]
Female 105 (30.3) 59 ( 56.2) 1™
Age
=65 156 (45.1) 106 ( 63.2)
>65 190 (54.9) 120 ( 67.9)
Histology
Adenoca. 174 (50.3) 98 ( 56.3) ]***
Squamous cell ca. 138 (39.9) 101 ( 73.2)
Adenosquamous cell ca. 18 ( 5.2) 13 ( 72.2)
Large cell ca. 12 ( 3.4) 10 ( 83.3)
Adenoid cystic ca. 200 2 (100 )
Mucoepidermoid ca. 2 (0.1 2 (100 )
Histopathologacal grading
Well differentiated 130 (37.6) 64 ( 49.2) ]
Moderately differentiated 122 (35.3) 91 ( 74.6) ™ | sks
Poorly differentiated 70 (20.2) 56 ( 80.0) ——
Unknown 24 ( 6.9)
Location of tumor
Hilum 63 (18.4) 46 ( 73.0)
Perirhery 279 (81.6) 178 ( 63.8)
Stage
I 148 (42.8) 80 ( 54.1)
I 32 (9.2) 23 (71.9) ]*** R
mA 89 (25.8) 68 ( 76.4) -
B 45 (13.0) 35 (77.8) ——
Y 32 (92) 20 ( 62.5)
T factor
1 113 (32.7) 59 (52.2) 7
2 146 (42.2) 100 ( 68.5) **T: s |
3 47 (13.6) 37 (1 78.7) ——-
4 40 (11.5) 30 ( 75.0) -
N factor
0 187 (54.1) 114 ( 61.0)
1 44 (12.7) 30 ( 68.2)
2 87 (25.1) 60 ( 69.0)
3 28 ( 8.1) 22 ( 78.6)
M factor
0 314 (90.8) 206 ( 65.6)
1 32 (9.2) 20 ( 62.5)

Adenoca, adenocarcinoma; Squamous cell ca, squamous cell carcinoma; Adenosquamous cell ca., adenosquamous
cell carcinoma; Large cell ca. large cell carcinoma; Adenoid cystic ca., adenoid cystic carcinoma;
Mucoepidermoid ca., mucoepidermoid carcinoma. * p<0.01, ** p<0.001, *** p<0.0001.
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Table 6. Survival rate of all cases

No. of Survival rate (%)
Groups ’
cases 1-year 3-year S-year
TSP-1
Positive 224 78.6 45.1 3207 e
Negative 119 80.7 63.0 58.8 -°
VEGF
Positive 206 75.2 41.7 29.6
Negative 137 85.4 65.7 59,1 |
VEGEF score
2 or 3 points 152 71.6 46.7 31.6
0 or 1 point 191 80.6 55.0 492 ¥
MD
>323 134 81.8 56.5 49.3
<323 209 754 433 29.1 _l o
p53 protein
Positive 163 82.2 51.5 40.5
Negative 180 76.7 51.1 42.2
PCNA LI
>51.3 164 84.4 60.3 520 7 L
=513 179 73.8 41.5 29.9
p-stage
148 94.6 77.0 69.6 7 s
I, A, IBor IV 195 67.7 31.8 20.0
T
1 112 95.5 71.7 70.5 77, es
2,30r4 231 714 358 27.3
N
0 187 88.8 69.5 604 7 ...
1,20r3 156 67.9 29.5 18.6
M
0 311 83.0 54.3 4.4 7
1 32 73.8 219 12.5

The univaliate analysis by generalized Wilcoxon test showed that TSP-1-positive, VEGF-positive, high VEGF
score, high MD, high PCNA LI, advanced stage, large tumor size, lymph node metastasis and distant metastasis
were poor-prognostic factors, respectively. * p<0.05, ** p<0.01, *** p<0.0005, **** p<0.0001.

A
100
50

* %

C D
100
50

* % % kK
5 10 5 10

Years after resection

Fig.5.  Survival curves of all cases. (A) O, TSP-1-positive cases; X, TSP-1-negative cases. (B) O, VEGF-positive cases; X, VEGF-negative
cases. (C) O, Cases of MD >32.3; X, Cases of MD =32.3. (D) O, Cases of PCNA LI >51.3; X, Cases of PCNA LI =51.3. *p<0.0],
**p<0.0005, ***p<0.0001, by generalized Wilcoxon test.
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Table 7. Survival rate of curatively resected p-stage I cases

Survival rate
Groups No. of
cases 1-year 3-year 5-year

TSP-1

Positive 80 91.3 66.3 56.3 7

Negative 68 98.5 89.7 853 A **
VEGF

Positive 70 90.0 61.4 48.6

Negative 78 98.7 91.0 88.5 1 **
VEGF score

2 or 3 points 51 86.3 62.7 49.0

0 or | point 97 99.0 84.5 804 1 *
MD

>32.3 55 90.9 61.8 50.9 )

<323 93 96.8 86.0 80.6 1 **
p53 protein

Positive 76 96.1 724 61.8

Negative 72 93.1 81.9 77.8
PCNA LI

>51.3 59 89.8 76.3 69.5

=513 89 97.8 77.5 69.7
T

! 90 96.7 84.4 80.0 7,

2 58 91.4 65.5 534

The univaliate analysis by generalized Wilcoxon test showed that TSP-1-positive, VEGF-positive, high VEGF
score, high MD and T2 were poor-prognostic factors, respectively. * p<0.001, ** p<0.0001.

A B
100 s [
* ] *
501 1
4
1
C D
1001 3
* o—ceer—o—
50 | ]
i
5 10 o T 5 10

Years after resection

Fig6.  Survival curves of curatively resected p-stage I cases. (A) O, TSP-1-positive cases; X, TSP-1-negative cases. (B) O, VEGF-positive
cases; X, VEGF-negative cases. (C) O, Cases of MD >32.3; X, Cases of MD =32.3. (D) O, Cases of PCNA LI>51.3; X, Cases of
PCNA LI = 51.3. *p<0.0001, by generalized Wilcoxon test.
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Table 8. Results of Cox hazard model analysis of prognostic
factors on non-small cell lung cancers-all cases

Variables ¥’ p value
TSP-1-positive 3.927 0.0475
VEGEF-positive 3.397 0.0653
MD>32.3 2.259 0.1329
PCNA LI>51.3 0.169 0.6808
Stage II,IIA, IIB and IV 4.938 0.0263
T2,3 and 4 16.804 <0.0001
Nl,2and 3 2.275 0.1315
Ml 4.971 0.0258

TSP-1-positive, the advanced stage, large tumor size and the
distant metastasis were independent poor-prognostic factors.

Table 9. Results of Cox hazard model analysis of prognostic
factors on non-small cell lung cancers-curatively resected p-
stage I cases

Variables ¥’ p value
TSP-1 positive 9.652 0.0019
VEGF-positive 10.110 0.0015
MD>32.3 2.468 0.1162
T2 10.040 0.0015

TSP-1-positive, VEGF-positive and T2 were independent poor-
prognostic factors.
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Abstract

To evaluate the significance of thrombospondin-1 (TSP-1) expression in primary non-small lung cancers, the TSP-1 gene
and associated protein expression were analyzed in 39 freshly frozen resected specimens and 346 formalin-fixed, paraffin-
embedded resected specimens. Reverse transcription PCR revealed TSP-1 mRNA expression in 41.0% (16/39) of the patients
the cancer tissues. An immunohistochemical examination revealed TSP-1 protein expression in 65.3% (226/346) of patients
in the stromata of the cancer tissues. The mean value of microvessel density in the TSP-1 protein-positivegroup (34.5 % 1.5)
was significantly higher than in the TSP-1-negative group (28.3 = 2.2) (p < 0.05). TSP-1 protein expression was significantly
correlated with altered pS3 protein expression (p < 0.01). The mean value of the proliferating cell nuclear antigen labelling
index in the TSP-1 protein-positive group (57.5 £ 1.5%) was significantly higher than in the TSP-1 protein-negative group
(42.5+2.1%) (p<0.0001). The degree of TSP-1 protein expression in the squamous cell carcinoma group (73.2%) was
significantly higher than in the adenocarcinoma group (56.3%) (p < 0.01), and that in the moderately and poorly differentiated
carcinoma groups (74.6% and 80.0%, respectively) was significantly higher than in the well differentiated carcinoma group
(49.2%) (p < 0.001 and p < 0.001, respectively). The degree of TSP-1 protein expression in the stage Il A and Il B groups
(76.4% and 77.8%, respectively) was significantly higher than in the stage I group (54.1%) (p < 0.001 and p<<0.01,
respectively), and that in the T2, 3 and 4 groups (68.5%, 78.7% and 75.0%, respectively) was significantly higher than in the
T1 group (52.2%) (p < 0.01, p<0.01 and p < 0.05, respectively). No correlation was found between TSP-1 protein
expression and N-factor or M-factor. A univariate analysis showed that in all 346 patients, the 5-year survival rate of the TSP-
1 protein-positive group (32.1%) was significantly lower than that of the TSP-1 protein-negative group (58.8%) (p < 0.001).
Moreover, in 148 curatively resected stage I patients, the 5-year survival rate of the TSP-1 protein-positive group (56.3%)
was significantly lower than that of the TSP-1 protein-negative group (85.3%) (p < 0.0001). Multivariate analysis revealed
that TSP-1 expression in the stromata of tumor was a independent poor-prognostic indicator. These results indicate that TSP-1
might be directly or indirectly involved in tumor neovascularization and cell proliferation, and could promote tumor
progression in primary lung cancers.



