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BRI N 12 BT B B R RUNEMIIL O BRIR RV E 2
—HEH L AT B ETORLM L IR B 1B

SRKFERWEERIREE—RE (BE | EEETHIR)
g E K

B R NI O ERE RS 2T T A S L R EME LT, EAMBIRE B E 203 51 OB BT & 3J R LRI
CERE 7w —H — T B A A FF o (cytokeratin, CK) 13T 5 iEMlikdets & TV E BPBUNMEMIR QIR £ A S
rEblz, BRI ABAMEEROBERE L LTOBBNEOBES RS 20, RERICBT AEEAMNLERE
(microvessel density, MVD) % & O I N R M5B F (vascular endothelial growth factor, VEGF) 5&31 & OAE B & #ET
L7 55 EBEEv——& LTom23-Hl OEREICB 5 RIAML REARSE0ICFE L, & PR/ NMERRORE
Y OMBRIES 7o, ke LTEBAMIMEMISORIEERIZA24%TH Y, MBREANIC A RIEICEERO b0 720,
W THTBLUONETFOEFE & S ICRERREBECERL (Fh2hp<0.001, p<0.005, p<0.0005), {AHELIEOHEAT
ENTEANICBWT, 2EBLUTH, TAFIZEWTEMPM/MEEG ARSI LARCTFRAR (Thethp<
0.0001, p=0.0003, p=0.0133) T h, HOWBEEEMHICLEWESRLS (RO LN, &5 I EMPH/MEEH OMVD 33
RIS LA S EEERL (p<0.0001), VEGFHEBEELFEFAITHEICEC (©<0.0001), FHEEORILIZBITL
VEGF # 4 L BB & H & OB S 4RE S N7, BREICBIT 2 nm23HIBERRBURIZ42%TH Y, HBH, #HM,
THF, NEF, MEFOVWFRIZBWTHEFEEERD bNED - 727%, nm23HIBEEERBIEH; G HBIMEEE R T
HEERAEIIE o7 (p=0.0023). Nm23-HIEBRBENFHETF & L TOBEREHETE 2o o128, BEBHILEREE
12 X BESEAS VEEDEED S, LLEOEES S SR MNEEEEI, EREBEROMKR L L THERERO 1
Y% EMASREN . ZORILICIE, BERMEIZHBITAVEGF AL EEHEMES & 'nm23-H 1 BHER ORI
DEEIREN.

Key words non-small cell lung cancer, bone marrow microdissemination, microvessel density,
vascular endothelial growth factor, nm23-H1

TR R AE R E2  0 , IR BT 2 AL BB A
BERIZBWT, BUETERROE—N, TETIIEMIKE
B EEOBICES T Y, J/ MR ORIE NG #R T
BIZHL RS LT H B A%, VbW BIREAERRET I B0
HRYIRGIZ BV Th SEEFRIIT0%RKYY L, FlLL
OOERFBIZILL, BREOESHFEHIRTVE. HRE
Ro#2/3i, B, &, Wik ~OMTHEEBRRTLLIL
P PHE T CICHEET 288, KM~ ORI
DBEFOFREHATER S LT3, BF, REHGEFNSH DV
RATEBENFELHCT, (EROREBEBENTENLE
RIBA TR M BRI ORI A TTREL 2 ), TOFE
A, PR, KB, BIZBREL OB TEBRESATY
9. JeNIBERTRICB L Tid S E T, Pantel 59, Cote57?,
Ohgami 5P OBWE DD 5 %%, WTFROB|EIZB VW THHFHF
BARBHERIOFRIETETH Y, BRI OCFELINE

FRLI4E11A 26 B5A, FPHRIE1ZAEER

OFFEFM eV LEREREFL L TERREYENTFERT
LR BARENEFEN TS,

EEmME AL, BHoME, EREFAETLIERELNST
HBO0 FEEABRONERE L EREE, WitEEL
OEPHRES WY, BENFELEDEBRRE L TO
BEEMAEE SNTVWA. BEBOBILIE, FEETOHRIE
LE MR, RE~ORA, EE, EERonE
TORREIFH, ERHE TR, L LERNETR T/
BUEND L. BB TONEHEYRETLIETFO) b,
L% X R 4R B 3 5l 7 (vascular endothelial growth factor,
VEGF) GBERL RO 2 MENEBMERLA T L SN,
JENMBSTEIZ BT, VEGFIRMEFEL ML TROLR
ICBET 2 2 RSN DY VEGFRENFHARETF L
TERMLESTAZLAREINTNE,

FEDHFEYEOBTFEDORE H, EBiELASE

Abbreviations : APAAP, alkaline phosphatase anti-alkaline phosphatase; BMM, bone marrow microdissemination;
CEA, carcino-embryonic antigen; CI, confidence interval; CK, cytokeratin; EMA, epithelial membrane antigen; MVD,
microvessel density; RI-PCR, reverse transcription-PCR; VEGF, vascular endothelial growth factor
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WIERHIRMRICER L T2 RIEF L, B UBMKRICHRLERRE
RS LATFHRICER LTV ARETLOMTRARORL
BEFEIFEAETAZILPHLN Lo TE, BEFT, &
BUANNVEEBEL B A TOTRBETREERE SN
T8, EBEIHRETIERETF, WhO2EBELRETL

LTEEBERTWA®, Nm23iZv v A 25/ —<#ilatkt b
FATT VIR NVAZ) =y FEICE ) BlE S W BT
T, EREBUERICEANBEBRICBVWTRERBERLY,
2O ICEEBRANORGEFEAL VEBEFIRH S B
EPCEBEMNERT L L TEELEDTA, Nm23i2id
nm23-H1 &£ nm23-H2D 220D T A V7 5 — AWEET B Z LAt
mMHENTW5S, BBV Tk nm23-H2 & ) & nm23-H1D K
PR L OBENEVEINTEY, nm23HIZEA L/
b FIE SRR R R S B Z LAt s B,
INETIInm23 BT EWERE & OBICR OHBBERIED
Shzzh DIZERERED, JLEYP, REBREDD, FHHE
R EFETSENED, BHEICE L T3WE S L-RRIEE
LTV,

AR TIE, EEEE MBI EEESRIZITA M IF
v (cytokeratin, CK)18 % ¥ — 4 — & L - o ilidtaic LV &
PNl ORE Z RS, BEBIUTREOHEMBEZIR
e Bz, BEEIBIAMNIEREL S IZVEGE
RIL OBESTEE -7, 2O CERREIZBITAmm23-HIEH
OB E FEMGENIFEL, FMRNECBIT2 2058
HEREEHPMNEEL OBEN IO ERE L7,

HERELUAHRE

I. &%

1996 4F 10 A 7> 5 19994 3 H  TIZ& IR KEZEZME I
SR L O MRS e eI e A RS TR S IR/ N
i & BT S Nz EE 2035, B & O % BEb Ui =AY
bNIERBEESCFHOEMELHRE L. 209 Lk
YIRATHEAT S Az 157 BN L, B RiPau B 0% &
BRBLUFPHREOMBEEMET L. 2512 163MMIE I EDR
EARDFRNV) YEENT 74 VAETO Yy 2 (BIRKFEESE
WRHEERRLE) SOV THVNMLE®E, VEGF#3, nm23-H1
EHEBHEEMRET L7z, MkasE, W E, FATRE S
BB WA E AR - 72, 203 B0 NFIZ B 13961, Lot
64BITH Y, EHIL25HED S 895 (FH65) TH -7z, HH
ERHRESEONEIE, TH11060, THI196], MARH444,
OBEA27HI, VEI3HITH Y, AN 12060, ™
FREFEEOHI, B LEETH, KMRETHITH o 7.

I. EehEMEORH

1. BRI o CK g sk g (b

BRI OIRBUZ B 72 o TIIAMTET, BEIHROEMEHAL,
RER R, SERECENE, BEBhERLFHL, Gz
SmIRIL /2. 10ml 7 & b F 2 — 7'M {2 3ml ® Mono-Poly
Resolving Medium (K HA#IE, KR £ AN, €D LI25ml
DEMELHEPICERBL, 7AMFa—7%605HE0
(300xg, =il) L, AHMMZHHE LA K, 105 ME LT
B (300xg, =iR) &+, pH7.20> PBS (O/KEE, ®F) #Mi
T AEEE3EMVELLDDS, PBS#% Imljlx ML iRk
Wafegi L7, F2 7 KK @&ELFE, TR 50 pLZHEE
HEWE 450 L1 % MG OB S E 1TV, MEREHEEICTHE

BErEEL, MRBEROEEI2X10ME/mlE 25 L) I2H
L7, EHIIIA—DMARXT (V7 8B, R (S CHkE
WRESHOATA F 7oA LIZEBA (300xg, g, 1049H)
LAIRS SRR % (R L7, MR SRR — WAL L 7278,
4%1XTG T NVLT VT F-TE2 by Q0%/3T 71 VAT L
Fe F, 0.02M V) VERBETE, BEK, TebrEL1I1:2:
6 TIRE LIEMRIZTpHT.OIRE L -3 D) 12T4TC, 1049HE
ELA. CKORERABRESEX, TVAH)T7+R 775 —FH
TWAY T+ A7 7% —+ (alkaline phosphatase anti-alkaline
phosphatase, APAAP) 3% % o b (Fa Yy /vy, T OF
JEIZHE - 72, pH7.60.05M b J ARREHIZ TS5 M, SEOHE
ExAiT o7, M) ABERIZT2 o g/mlIZFHR L 7231 CK18
PR (CK2) (=) v H—v b, BE) #4CICT 24
BIRIE S/, BUSHTHR, MU ABEHRICTSSH, 3EO
PEE R ATV, 2RBUE i~ R 1gG 7 ¥ FHM4H) £RIRIZT30
SRS, M) ABRERICTIERE LR, BERNG
(APAAPHEAER) 2 ZRICT300MEID &7, [FRIZ55H,
B OB ER, BREY (7 P—VASMXY VERIEN DT 7
—A Ml v FTR14E% 0.1M b J AIEBE R ImlIZBHL712 b
D) LFRICT200HIRE 7., BOERIZIIS O, B
AOMEETVH) 7+ A7 7 —¥EHAETLEHETOT%
DV 83— ) (levamizole, Sigma, St. Louis, USA) % Imlinz
Too RICI0OBITEAKKEE L2tk 4V — -~ bF2) ¥
(L) CT1oEERE 2T, KEKICTSREEHL
AT ol RBICKEHEH AR, Fu/ror b (T AENA
T, HR) ICCTHALKL. ZAOBMEdRE LT, BEEHEE
WEEEOBIEARL(RR L, RSO FECTHEELTo 1.

2. BRiH CKIEMERIRROH 2

BIEGIIZD &, IR E L TIER L - BB H O BEEAR )
BETHDEZ L EERLE, BEHARBHRELTXTEHER
L, HASHABRCH D MR E A7 — 2R e S 7z A% 1 {8
Thaphid, BHELHEL:.

II. BREIZH T3 REHBREE

RN YEENT T4 v AEERE 4 mOE S IZELY
L, ¥9>a—=F4r7A54F (RELE fFSE7.
FULUIZTI0SME, SEOBI/ST 714 0 2ffotznt,
100%, 100%, 100%, 90%, 70% D% / — )L {ZT%20MH
Wil L, BAKWHE % T, AGERKIZ TR AKREL 72,
nm23-H1 ZH 1L MEMEE, von Willbrand (K- £ U'VEGF iZ
0.01M 7 = > FE#B i (pH6.0) 12 T500W, 540F, 3o~ 1
r Yy L= 7 ET o 721k, FiRIZTO0.3%EBILKE FE,
KBR) MPBS C2045 BINEM~IVF 2 ¥—EEHEL, 104
M AKEE L 72, RISy YIEEIME (F3 Y v /30) 12T
Mo7ayxry Fx2irol:%, P b von Willbrand [H% /
ya—FIUE (F 2 v80), ik NVEGFRY Za—+ )L
Pifk (Santa Cruz Biotechnology, Santa Cruz, USA), #ik b
nm23-H1 %/ 7 10—+ V§i{k (Santa Cruz Biotechnology) %
& 4 pH7.2 D PBSIZ T 10012/ L, 4CIZT24IREIE &
W, —RPARRIEH, PBSIZTS54R, 3EMEEL, €4 F
YEEHT TR, HOTE, Y (FaYvi) 2R
FI200 &7, PBSIZT54-M, 3EMEHE, it H
VY —BEEANLTITEY Y (FaYxiy) TERIZT
05 MRE S, BERANIIE, MRS, 3-FT7 I/ RXF
¥ v (8, 3-diaminobenzidine tetrahydrochlloride) CflYt, FH)
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ZHV, SIS TRARER R L 22 S50 MR
2@ fs, 105 BEAKEEL, w4 ¥ — - AT bhF) v (R
63) (T 1B ORKEE 27y, HikiCTI0FHER L EIT
ot RIZ1I00% 7 J — L 3EOBIKE T o 72k, 100%F ¥
L T CE RS, 7 /b (RIE(LF) CTHALL.

V. BREICH T3 REEBLEOHE

1. MAMEREOHE

/NI ST DB 51 Weidner O FFEIIHEL TIT o 72,
Blh, FERmIESR S RE TS 5 W E R IR
ST 4OBBEFICCHRhEREL, BENB & CIEERE
WET BT A MEBEOE RN L3 rIRE LK, 40
BRI IT0 X 200 BB IC T REEEL, TOFREEZMD
MmEFEEE L.

2. VEGF#B Ot
BEEMBOS0% U EIcRkETAONLHEEEEME, 10-
50 %Iz g AsA b N BB AT HEE, 10 %Ki Lo RBENA
bhhvwigarEeEHL L.

3. nm23-H1 & H#H 0FHiE
F—Gpro<wra7r— % Ea0BEGRE L, URN
OETORBBEHEI NS LA, LRI HBuEaks
BOoBMAREE, —HTL LBkt RoEEHREE R
HIGEERBEHELL.

V. #hETEROAIE

HERREZORFEOERP CKEEREE, nm23-H1E
HERROEORECE ¢V REL, FHEOEDREIIL
Mann-Whitney ® URE & iV 7z, & BHRIEEIE T L RIER
R L. EERA MG Kaplan-Meler 3EICTEB L, £
ORE AT — A2t Wilcoxon BREF BV 72, Wi b EIRE5%
FBOBE <005 T EMICEEES) LHELL. B
ERIBIT B L S L EHIT L Cox IbHINY— FEFTL &AWV,
MR TR () 5% RMOTFRARRF 2 S RER
izt L7,

21 #

1. BRERBYRH D 5 & - BB/ NEMBROEERZ DR

1. B SMERORER EERFEFNERRTFLO
R

Hheh o CKBRMiag s 0 1ICRT, BRI
FEERZ 2035 8651 (42.4 %) DFHAFIZ C K TEREMA AR T
qhf, RUCHERFEZHE T ORBELR LA, AR
B IZIRE38.8%, R LREE48.3%, IR LREHE28.6%
A 714%TH 0, MABTEIHEIENE ZEIRD 2 h
o7 (p=0.21). BHIBOBHETIE, 1#33.6%, DHH474%
MA#I614%, BB LU NVEI633%T, MELETE EHIZH
FIRHEEIEERL p<000), TEFBLUNBEFIZBWT
bENEFNEEIL, BRFO#TEEIIHERILEAL (Fh
Fhp<0.005 p<0.0005), MET, i 65mELL, 65wk
WY DL AEEBRBO LD o7, I TEEME2%, T
29.7% &, BUETHEILHVWIREERLRLZ <0.05).

2. ERBEIZB A CKRERLIFFHMEZITBIT B FHF CK
W PR e DO B EE

203 6w 167 FIE D W TR BEER DRI T TH o 72
HEOEFITHEEMILICBT 5 CKERFHR SN, b,
JERM B 56 O FEEICH LR O RE LT, T05 53

e

Bl (5.4%) \= CKE MM R S iz,

3. ERh M/ NERRREE L TR e OHM

203 B, BEEIRAHTENZITHE2IBEBLUT
BEOBEERRE L. K2 TH 25 TABHSESB XU
W OEFEREFMBEEL R L. £k LTEHP MM
R R LABCTFRARTH 272 (p<0.0001) .
BERIC TS, THBLIUTABICBNT, BEEERE
B LAEELIFHIARTH > 7 (£ 21 p=0.0003,
p=0.0133). 157HIIIx+ 2 B BMHT CIAFR2ITRLIZ L) 12
THRFBLONETF, BHTHNEESEELTRAREFT
Hotr (TTp<0.0001) . 25122 D3FITH LEEEMIT
Bffolzb s, BIRLEI I ICEHPHMNERITE R
(p=0.0466) X 'NEF (p=0.0031) & & b I L FHERR
T & %5 (=0.0002) Z LAVRENT. B4 FHPH/MEE
EEREERE OBBRER L. B HUNEREE S O H 524
Bk L, BB 02106 & BEFAOHREFFEILH
LTh o7 (p<0.0001). BRERNCALHEICL, RHE
BB I CEBEROTLIZBWTL BHPR/NEEB A OH
ez leEplc E LERICEHE T o4 WIS, 1T
HERER B UMM NMEER R C BER L OMICE
FEEFZHD-OIIGL, TAPTHEHBIFEREIZBVT2HMIC
BEEENFED LN

1. BB P/ EEEBERAM/IOESE (microvessel

density, MVD) & U'VEGF 338 & O HHRI D #%ET

1. FEFEOHFHNCAERP RN BEELEMVDB LU
VEGF %3 & DA

MBS M NLE R B L O VEGF A%t 2 ThK
3, M4lZR L7, VEGFEH IESMIEOMRE IZFEEITD
LNz, BRI A B METE & HERIIBY
2MVD B LU VEGFRIH & MM % RSITR L. EfEk
TOMVD 2395+ 16.6 ThH o7z, 163610 % bEM P/ IME
FEEERIL 695 (123%) TH Y, HMEHFOMVD 2508+ 144
L, BHERIN312+126 CHLEBUIBMETH-2 (p<
0.0001). FFHBTIE IHIC BV TE R P HNERERG LS O
MVD48.3 + 13.7 I3 MBI 0 28.9 + 10.0 12t LEBEICHETSH
571 (<0.0000). DI XU B+ VHIZBWT S RN
ISR, RHBEOMTMVD ICEEE RO LN (FE
hp<005 p<0.005), MAHIZHEWTHHETFHAEEIL
Hrwboo, FEOERIERD 5N (p=0.06). 163F4K
12 BT VEGF 5B 1458 90.2%, SR 1E31343.6% Tdh »7C.
2 rErh i NETE & VEGF OB L s ic B Tid, &L
L T & B rh s/ MR RG] T IR MBI I L VEGF =R, W
BHRELIIABIERTHo 72 (FRFNRDPp<0.01, p<
0.0001). FWYBIC A4, THIZBW T AROBRIED
n, (B, @mEMREN2hp<0.05, p<0.0005), THIZ
BT VEGFHMB MR X WEHMli& T - 2B &I DAFEE
M SN (p<0.05). MAK, B+ VB TR,
PR M ISR A B EERO bR o 72,

9. HLEREIRC AP BB NETE & MVD, VEGFRHL D
Eile

SR T R 12 A 7o B B R NERE & MVD 38 L 'VEGF BB &
DBEEEEGIR L. BEICBWTIZ10267 376 (36.3%)
FEETRANMNEER S TH Y, FOMVDIZ50.3+13.9 LB
#0299+ 1201 LAEFICHETH - 72 (p<0.0001). FF
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Fig. 1. Immunohistochemical staining for cytokeratin
fragment in cytospin preparations for bone marrow material
obtained from a patient with primary lung cancer. Scale bar
indicates 25 zm.

R4S B BT H B NMEREIREGI21 6] (43.8%) O
MVD£49.7+13.9 L, BUFAID318+ 12.1IZH LAFICEHE
THhotz (p<0.0001). VEGFHBLE QBB TIHEE, BFEE
BEIZB W TEERR/NEEB ISR I LEEEL b
> THEIZVEGFRBIETH o 72, (FRFhp<0.0001, p<
0.0005).

II. nm23-H1 ZAXBRORE

1. nm23-H1 EH S & BRBEEZNERT & OHEM

nm23-H1 EHFEEEFR5IZR L. nm23HL EH IZEEH
OMME I REI Do SN, nm23HI B H R & SEHRER
HENERFLEOMEEZERTICRLE. 1636 £E0RERIT
442%TH Y, BB TIIRIEL8.0%, RFLEHE39.6%,
FDM30.8% & EBEMIZBITARERIIEEZERIRDOH ML
Motz FEIRTIE IH50.0%, TH40.0%, TAI37.3%,
I B+ VEI33.3% &, MELEITIZMEY, BHERITE T 2EE

Table 1. Relationship between bone marrow microdissemination and clinicopathological factors in 203

non-small cell lung cancer patients

No. of cases (%) with

Clinicopathlogical factors No. of cases bone marrow dissemination p value
Total 203 86 (42.4)
Sex
Male 139 67 (48.2) $<0.05
Female 64 19(29.7)
Age
<65 85 35(41.2) -
=65 118 50 (42.4) p=0.77
Pathological type
Adenocarcinoma 129 50 (38.3)
Squamous cell carcinoma 60 29 (48.3)
p=0.21
Adenosquamous carcinoma 7 2 (28.6)
Large cell carcinoma 7 5(71.4)
Pathological stage
I 110 31(33.6)
I 19 9(47.4) p<0.001
i 44 27 (61.4)
IIB and IV 30 19(63.3)
T factor
Tl 88 25(28.4)
T2 73 36(49.3) p<0.005
T3 19 11(57.9)
T4 23 14 (60.9)
N factor
NO 128 40 (31.3)
N1 18 10 (55.6) 0.0005
N2 50 30 (60.0) p<t
N3 7 6 (85.7)
M factor
MO , 200 84 (42.0) 039
M1 3 2(66.7) p=>.
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Fig. 2. Recurrence-free survival curves of curatively resected primary non-small cell lung cancer patients. @, Cases with bone
marrow microdissemination; M, Cases without bone marrow microdissemination. (A) Total cases. *p <0.0001 (B) Stage 1.
**p=0.0013 (C) Stage I. ***p=0.0662 (D) Stage Il A. *++*0=() 0133 Each p value was defined by the generalized Wilcoxon’s test

Table 2. Result of Cox proportional hazard regression analysis (simple variate) of
prognostic factors in curatively resected 157 non-small cell lung cancer patients

Variables Hazard ratio p value 95%CI"

BMM"” (positive) 6.195 <0.0001 2.982—12.871
Nfactor  (N1,2and 3) 5.285 <0.0001 2.687—10.394
Tfactor  (T2and 3) 5.206 <0.0001 2.284—11.865
Sex (Male) 1.816 0.1198 0.856— 3.850
Gender (265) 1.357 0.3760 0.691— 2.665

¥ CJ, Confidence interval.
» BMM, bone marrow microdissemination.

Table 3. Result of multivariate analysis of prognostic factors in curatively resected 157 non-
small cell lung cancer patients

Variables Hazard ratio p value 95%CI"

BMM" (positive) 4.113 0.0002 1.943~8.707
N factor (N1, 2 and 3) 2.965 0.0031 1.443 —6.094
T factor (T2 and 3) 2.452 0.0466 1.014—5.931

@ €I, Confidence interval.
» BMM, bone marrow microdissemination.
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Table 4. Relationship between bone marrow microdissemination and recurrence in curatively resected 157 non-small cell
lung cancer patients

Bone marrow No. of cases (%) with recurrence

microdissemination Locoregional Distant metastasis Combined” Total

Total (n=157)
Positive (n=60) 10 (16.7) - 12 (20.0) ) 2(3.3) 24 (40.0)

Ak Ak LR T

Negative (n=97) 1o —" 6(6.2) 3(3.1) 10 (10.3)

Stage I (n=101)
Positive (n=30) 26.7) 5(16.7) ~] ‘ 0(0) 7(23.4)
Negative (n=71) 1(1.4) 1(1gy 1(1.9) 3(4.2)

Stage I (n=17)
Positive (n=8) 1(12.5) 3(37.5) 0(0) 4 (50.0)
Negative (n=9) 0 (0) . 1(11.1) 0 (0) 1LY

Stage I A (n=39)
Positive (n=22) 7 (31.8) 4(18.2) 209.1) 13 (59.1)
Negative (n=17) 0 (0) j * 4(23.5) 2(11.8) 6 (35.3)

*p<0.05, ¥*p<0.01, #¥*p<0.005, ****p<0.0005, *****p<0.0001 by the chi-square test.
“Presence of both locoregional recurrence and distant metastasis.

Aok i 4 % it L L i il
Fig.3. Immunohistochemical staining for von Willbrand factor Fig.5. Immunohistochemical staining for nm23-H1 protein in a
in a primary lung squamous cell carcinoma. The endothelial primary lung adenocarcinoma. Cytoplasmic staining was
cells of microvessels in tumor tissue are stained. Scale bar positive in tumor cells.Scale bar indicates 100 ;. m.

indicates 50 p m.

HEH LN, HEtEWEEREIRHO N, o2 TEF,
NEFIZBWTS, HT#ETLmm23HIEARHALOMIZEER
EiRRoon ol METICHLCHMO L MIOREHE
CHEERBEO O oz, HNTHESRTEEIGEEDL
BVERE L7,

2. nm23HIEHEH L FiEL 0HM

nm23HI EARRNOETREFHREZR6IIR L. #ES
BB MEEICIL LT RAROER RS b /7S, HEtENE
EEETD LN L, o7 (0=0.0937). nm23HIBAFKH LB
FR e DB RSITR L. WIFRETIZNFF11F], 121%
AREB LU v SIS L 2HE, 16617.6 % EEER
L AERTELLTW. REIB L) ¥ 3EET, REE
BUTHIZBWTOBRRLOBICEEZIRH AL o 12
PRBBEICIEBERICL ZERFLENSEDH SN

Fig.4. Immunohistochemical staining for VEGF in a primary
lung adenocarcinoma. Cytoplasmic staining was positive in A
tumor cells. Scale bar indicates 100 zzm. 3. nm23H1EHREH L BEHPRUIMNERE & OMEM



Table 5. Microvessel density and VEGF expression in tumors with or without bone marrow microdissemination
and their correlation with pathological stages in 163 patients

Bone marrow Microvessel density VEGEF expression (%)
microdissemination (X£SD) Positive stain Strongest stain
Total
1ot a)
Positive “BMM (n=69) 50.8t14.4 j . 97.1 o 68.1 .
Negative BMM (n=94) 31.2+12.6 85.1 25.5
Total (n=163) 39.5+16.6 90.2 43.6

Stage [ (n=86)
Positive BMM (n=23) 48.3+13.7 95.7 60.9

ook ok

* : sor R
Negative BMM (n=63) 28.9+10.0 79.4 34.8
Stage I (n=15)
Positive BMM (n=7) 46,4+12.8 N 14.3 85.7
Negative BMM (n=8) 28.3%x16.0 75.0 25.0

Stage I A (n=35)
Positive BMM (n=21) 49.0x11.6 100 76.2
Negative BMM (n=14) 40.1t16.4 929 50.0

Stage 1B and V (n=27)
Positive BMM (n=18) 579+173 94.4 61.1

kokok

Negative BMM (n=9) 356141 — 100 44.4

#p<0.05, **¥p<0.01, ***p<0.005, ****p<0.0005, *****p<0.0001 by the Mann-Whitney's U or the chi-square test.
“BMM, Bone marrow microdissemination.

Table 6. Microvessel density and VEGF expression in tumors with or without bone marrow microdissemination
statified by pathological types in 163 patients

Bone marrow Microvessel density VEGF expression (%)

microdissemination (X£SD) Positive stain Strongest stain

Adenocarcinoma (n=102)
Positive "BMM (n=37) 50.3£13.9 e 94.6 67.67,,
Negative BMM (n=65) ©29.9%120 83.0 24,6
Squamous cell carcinoma (n=48)
Positive BMM (n=25) 49.7+13.9 . 100 72.0

E3

Negative BMM (n=23) 31.8%+12.1 - 87.0 26.1

Adenowquamous carcinoma (n=6)
Positive BMM (n=2) 57.5%+35 100 50.0
Negative BMM (n=4) 43.1+19.0 100 50.0

Large cell carcinoma (n=7)
Positive BMM (n=5) 57.9+233 100 100
Negative BMM (n=2) 42.8+£18.6 100 0

*p<0.0005, **p<0.0001 by the Mann-Whitney's U or the chi-square test.
YBMM, Bone marrow microdissemination.
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Table 7. Relationship between nm23-H1 protein expression and clinicopathological factors in 163 non-
small cell lung cancer patients

Nm23-H]1 protein expression

Clinicopathlogical factors No. of cases Reduced Positive p value
Total 163 91 (55.8) 73 (44.2)
Sex
Male 114 70 (61.4) 44 (38.6) p<0.05
Female 49 21 (42.9) 28 (57.1)
Age
<65 63 33 (52.4) 30 (47.6) o
=65 100 58 (58.0) 42 (42.4) p=
Pathological type
Adenocarcinoma 102 53(52.0) 49 (48.0)
Squamous cell carcinoma 48 29 (60.4) 19 (39.6) p=0.37
Others 13 9(69.2) 4(30.8)

Pathological stage

I 86 43 (50.0) 43 (50.0)
I 15 9 (60.0) 6 (40.0) _
m 59 37 (62.7) 22 (67.3) p=046
0B and IV 3 2 (66.7) 1(33.3)

T factor
T1 71 37 (52.1) 34 (47.9)
™ 53 27 (50.9) 26 (49.1) ~
T3 17 13 (76.5) 4(23.5) p=022
T4 2 14 (63.6) 8 (36.4)

N factor
NO 104 55 (52.9) 49 (47.1)
N1 12 7(58.3) 5(417) 079
N2 42 26 (61.9) 16 (38.1) p=t
N3 5 3(60.0) 2 (40.0)

M factor
MO 160 89 (55.6) 71 (44.4)
M1 3 2 (66.7) 1333) p=070

-~~~
&
i)
-]
E Table 8. Relationship between nm23-H1 protein expression
and recurrence in 163 cno-small cell lung cancer patients
E Nm23-H! protein No. of cases (%) with recurrence
z ] expression Locoregional Distant metastasis
[+]
. Total 17 (10.4) 23 (14.1)
g Reduced (n=91) 11(12.1) 16 (17.6)
2 07 Positive (n=72) 6 (8.3) 7.7
-]
6 l 1'0 ' 2|0 ' 3'0 ZiO NS, not significant by the chi-square test.

Months after resection

Fig.6. Recurrence-free survival curves for the 163 primary
non-small cell lung cancer patients. @, Cases with reduced-
expression of nm23-H1 protein ; Hl, Cases with positive nm23-
H1 protein expression . *p=0.0937 by generilized Wilcoxon’s
test
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Table 9. Relationship between nm23-H1 protein expression and bone marrow
microdissemination in 163 non-small cell lung cancer patients

Bone marrow

nm23-H1 protein expression

microdissemination No. of cases Reduced Positive p value
Positive 69 48 (69.6) 21(30.4) p=0.0023
Reduced 94 43 (45.7) 51(54.3)

Total 163 91 (55.8) 73 (44.2)

nm23-HI ZEHAREBR L FHTMANEE L OHBEEERIICRL
7o, BBER M NETEE G BT A nm23-H1 B A SEBE R
304%THo D3 L, REFHITIAE43%TH ) ZOMIZIE
SRE A EIE DD b7 (p=0.0023).

% &

FRFZEHEEIEGRTEDORIS LD, RSEIZBY
THHMO—EE A E>TWAY, HE, FEREEEEOE
TEERECTNMSEICESSCRBICIDRESR TV B,
Fife, A%z EO—BOBEIIBEVTIE, Wb 2 READBRRK
CHSIRBHNEBENEE SN EEZLONBERTH-oTH %
POTHERETELLBETS. TOEROIBLALRERIZL
AHERETH Y, MEGEEICIEFEE L R 2> B EEOERRS,
ThbbLEH, MM, U E L EAOBHOBEIR
X%, 19814E, Dearnaley 5 313& Bia B HAZAR Iz L,
FHTICEEARFEEL L EEHEBERE (epithelial
membrane antigen, EMA) 27 2 SRS RE 2T 2 &1
FVIBBABEOBMET L O BMBREMRIBTL I L ICHIIL
7. Dk, EERAMRICERNL - — 1 AVvCRERBFY
BB, RMEIM, U gD SHEOBRME T RE S 2R AN
hENAEICRY, TRETRELOHRENFALNEY. i
BT BB ERRREICET A EROBE IZBVLTIEY
FThb FEHRICERMN S CKE ~ — 0 — & ¥ 5 REMMES
WEEEFAVTWS, CKIZEERMOEEE 2 THIREN
HERT74TA Y PO—HET, BEFTIOEEDOY 77 5
PHERZEN TV E ¥ GuEmger CRMz2 RRT280
T—A—=t LTCCKUS TG EN T2 D TIE, EEAM
Mol R b & L CEMARS, BHICHERNEZbDLEL
THENG RSB (carcino-embryonic antigen, CEA) %#iF 51
29 LA LEEEREN, HREL DICCKIZH LELCTS,
HEFELT LT TOEMB CHETIEZ

MEOBMBMHEOFEL UTEE, REMBEZENFENIZ
MZHERE R A T —CEPESUD (reverse transcription-PCR,
RT-PCR) iE# BT, CK, EMA, CEA%L &0 LEAHMadH 5
VIEME SR - — 2 ERNICRET B FiER,
P53 BIETR Kras BIETOERELMET 2 2 L2 L b Elllan
BEZTFHATLFEFREENLTVEY, LarLIhs of{s
FERITNTOBMBICREDOONLRTIIARL, FLRT-
PCRIFIZBV T BREFOFERLHED LEMBROBAIZL
BABHEOMBELE 2 5. BAEMEE BT A BHR~ -7
— DR, REFHICESERE, REOoRPH L LEDN
B, BHTM/NERROBBICBVWTERAEN L ZACKE
v —F— b L ER LR T ENR DL S N FHTH
BEE2 NS, Pantel 5 0RE T, FNMBATERED

BFREIIBIT S CKISORBERIIMMETI00%, RTPLEET
0% THoDM*, FERBEFOFHTIZ215FF 64
(2.8%) 1= L2 B EEIEEED S 9, ARRFFEICE V- CK18 ¢
SEHEOEARERETABOFEREY - —ThHb I L &R
L7z, REBFEICBWTH BB 56 F OB HEMR I LE
FBEERBRIIRETIToE 25, CKEMMIZIZ3H (5.4%)
CEHLNZIEES, SOHIEEMBRICERLURERD
BEERTIIEFICHETH o 7.

N TOHE B IR R E OFMBUNEED
AR, BRMIERERZEZD 2 VENSEIIBNT,
38559.7%, [HIOHAT27.2-333%TH5H97Y, KEIFETIEI
Hh o VHEKTL24%, THOATI36%LBEZORELIE
IZAHORREEL. SHURELRFELEROMICHERD
BN o DL BEOREFBETH o7, LA L, BB E
UTHEF, NEF LB EMaEEsEomcaEemEeR
BDMEE LRI L, KFIETIRREY, TEF, NEFO
EATE LD, BHERREEICEEL TV 0<0.001, p<
0.005, p< 0.0005). Maehara 5 *® it BRI BT 5p53 L
RBEHRH e L, JEEMIHEAE L BHMPR/NEE L ORE
BEARAER, ZOTEOMCHEEED bk o L HE
LTwa, KFRIZBWV T TR TFET VB M NMERED
BEEE R LTEY, EEOME, EEL LD IEABON
HBITOMEN ERTA I EATRE S L, — RIS, InfTH
BLOY o THEBRER & OIRMICE L IS 812
LARLVTH Y U E LR OYEBELEL, BEREHMIZI) v
SNEMERY P72 FBUTEABEESEERL) B L
25N TWAEY, KT TIEN B FET OB M/ NER
PRI ERELTBY, BHMBEOEFHE~OBTIIBITSLY) %
BB AR S N, R TIEB A R A
BVEER & oo 7ohY, Z ISR LB EEIOETH DS
WiER % R 7z (p=0.152) B L EZ bz,

BHB/NEBOEIIZIZL R LS BMBRORERE, S EH
¥ TORT, TAROLLEREDSOME, Mi~0RHE, RE
ANDBA, MFE~NOBITE V) SEMBEEZRES Z EPLER
End, 20 LBEMBOREAN~NOEANIEL TEFMEE
BERRFZEAS 2 S, KB L CREMARO R MEEsSE R L 2§
BACEELE LEMBOMEMRAPEFRL R THEG LD
D, BEEECEELNSHEKETAEELONTVDE D,
SRS BWTEEOIE & ) ERF CH -2 MEIFE,
METHERRETHLMENE I, BEOHESLTEREHE
THEELRERTFCTHL LRI, LBl EBRERELT
DEEEDLEBBEENALTHS., HEICBWVTIZ1992F1
Macchiarini & ™ A5 FEABA O MEFE & ZREE L OHEHE
HEREELTUSR, NEBELTREOHBLREDIEHROR
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2D~ X, FEEGRIC BT AHENEFEELERBE
BE o TWAT MDY SN TV 2, BHTH/NERELE
BOEFELOMBEZRETLAREICE, BRICBIT 2
Maehara 5, FLIEICBIT 5 Fox 5 WOHENH B 1T d
FEHM/NERER SIS LERICE W E R E
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B APMNMNEER LB A RN EFEORS 2R L

MG TONERELFETLETFD) b, VEGFIIHE
BbBAMENEEEEREE TS LS, OEHFELNL
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F/NHIRL IR L2 B v T b VEGF BB ML B & IE 04
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ARFEIZB VT EREHIC BT 5 VEGF BIMB I oy i
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R MEA TR, 5% M H T VEGE MR E
HaERL, BEMM/NERET BT VEGF DBSAREE L
7.
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Abstract

To evaluate the significance of bone marrow microdissemination in primary non-small cell lung cancer patients, 203 bone
marrow specimens from cancer patients were studied with immunocytochemical staining for cytokeratin, a specific marker for
epithelial cells. In addition, to evaluate the correlation between tumor angiogenesis and bone marrow microdissemination,
microvessel density (MVD) , and VEGF expression in the primary tumors were examined. Furthermore, to evaluate nm23-H1
as an antimetastatic gene in non-small cell lung cancer, nm23-H1 protein expression in the primary tumors was examined
immunohistochemically. The incidence of bone marrow microdissemination was 42.4 % in total. There was no difference in
the ratio of bone marrow microdissemination according to the histopathological type of carcinoma. The positivity of bone
marrow microdissemination was correlated to T factor (p < 0.005), N factor (p < 0.0005), and pathological stage (p < 0.001).
In 157 patients who underwent curative resection, the recurrence-free survival rate of a bone marrow microdissemination-
positive group was significantly lower than that of a bone marrow microdissemination-negative group in total, in the subset of
stage I patients and in that of stage Il A patients (p < 0.0001, p=0.0003, p=0.0133, respectively). Furthermore, patients
with bone marrow microdissemination had tendency to have distant metastases. The MVD and the positivity of VEGF
expression of patients with bone marrow microdissemination was significantly higher than those of patients without bone
marrow microdissemination (both p << 0.0001) . These results suggest that tumor angiogenesis mediated by VEGF is closely
related to the establishment of bone marrow microdissemination. Expression of nm23-H1 protein was detected in 44.2% of the
163 patients examined. There appeared to be no correlation between the positivity of nm23-H1 protein and the pathological
types of carcinoma, pathological stage, T factor, N factor, and M factor. However, the patients with reduced expression of
nm23-H1 protein frequently exhibited bone marrow microdissemination with statistical significance (p=0.0023). The
significance of nm23-H1 protein expression as a prognostic factor was not defined in this study, but patients with reduced
expression of nm23-H1 protein have a tendency to experience recurrence by distant metastasis. These results indicate that
bone marrow microdissemination is useful in predicting the recurrence after surgery, especially hematogenous distant
metastasis, and that tumor angiogenesis mediated by VEGF and reduction of nm23-H1 protein expression in primary lesions
might be involved in the establishment of bone marrow microdissemination.



