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JR SV i SIBR BT 15 % I Ra M B D R I £ R 1 BE 3 B B 5
— RN & % DNA B0 —EREC L 5 FIRE S —

SRAEELHAMLE—RE EE  EDEFED)
OH = &

RN OMIQIBRERE & AN IR L, BB PSRN (heterogeneity) 2B T5 Z &L B E LT, YRGS &
oW THEHEMAREESE (proliferatimg cell nuclear antigen, PCNA) &8 DNA &% —ERAICCRKBERMCET L. $
WA X e R M IR AE G968 O F IR AR O R AEIE CHEESM v v I 2 B U TR BEE 7 = — 44
A—x—DERLE L, Thiciii PCNA #ifk (PCI10) # I X278, 1 v F4+ > 7 % — b (fluorescein isothiocyanate,
FITC) B —¥cdiifd (F313), X3k mv v aknit, PCNA L% DNA ORBE_EMNERELIEL, 77 —H1 b 2 —
& —T#EHT L7z, DNA 54 (DNA index, DI)=1.0 © GG, D#IfaZE%* — 545 (diploid) #ifaBE E L, DI=1.1 @ GG, OffaR
2R EE (aneuploid) MFEFEE L, THAEFAOHBAMBIZ BV T3 PCNA i3 (PCNA labeling index, PCNA LI) # EH L
To. RESHMBED PCNA LI (404£22.7%) 12— fEMfaiEo PCNA LI (159£11.2%) ImlE<EEZ & - 72 (p<0.05),
RES &M B8 C DI & PCNA LI & widEBIZ Rk oo, BB CIIRBEERAED 5D AT ebicD
AT, BEy v 70 PCNA LI 3EL b AR R»7c. PCNA LI S CREETOME LRI &L TELRDIh - 1o
B, RFLEETRERIRS CRECEMEL R L (p<0.05). 8 DNA BOFETX, 1EMA»SWES v 7B D
12& DNA ZfE LB hBEERE 0o 7c. B, Fl, R, B85, S{tEL PCNA LI OB TIIWThiE
BEXRDIEd ok, RELEECIIEERE PCNA LI ERTEOHAE2RED S, BETRERE L 0MERRD -
fo. Vv AHiEBOBESL PCNA Ll ORI CREZFELRDeh - dy, BERIVNE LD PCNA LI BBEC LD, T
bbb HERI LRI E TCOBEIEVCELELOLNSDOTIRY v ABIEBYRDeh - 1z, FE/NBIRE D BRIz 3
WCTFHREDBEERYRETS L, PCNA LI AEEO L DINMEED S DL LFHETBROER B, DNA BHEF & —
vERLICH DX DNA ZfEFEAAZ - VR LA DDORELEBCTFERRTH Y (p<0.05), €51 DNA E#HfEh 5z —v
ERLILOD 55 PCNA LI AEED S DIEBDO DI LABRFETRRTH - 7o (p<0.05). Bk i o M e aEaE
L UH DNA BEOFFMICE L CIERENESHE I & 584 8/ RICT 5 DI EE OB KEmy SBEL R 5 2 &5
ZY4 e Bhhic. PCNA LI RESHEBEOBIREX KT -EL DN, BOPIBATORTELYRTRXEEER, BV v
o385, #HFRER (T-Primary Tumor, N-Regional Lymph Nodes, M-Distant Metastasis, TNM) £48 & 13837 LE-FRRAFTH
BT ENRBEI R,

Key words lung cancer, flow cytometry, proliferating cell nuclear antigen,
cellular DNA content, heterogeneity
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FEINEEDBEESTWBY, L LSRRIz
TIRETLT W2 0RE L, ARBYIE, (L3R, g
Bk 2 LI ERE L COEZHBEIRALR TV B Y
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FELTH9H 5 AR, FRTE9 A2TAZE

IORDRAMEORECTHR L, EBrENT oEMAR
BrOBEELOBRYRNE LBEREL AR5, i
WOEYFHEMEDREL LT, &% DNA LBk
B, 7erestFov ) oV, K6l RO BHEHEERT
TENEEINRTVS. L L, B0t~ CHE
BRROEE PSRN (heterogeneity) AZE LWVETHS. fEo
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—EDRBAB LR T,

KPR TS B REAR ARG 7 e =5 P A} Y —

Abbreviations : BSA, bovine serum alubumin; DI, DNA index; FCM, flow cytometry; FITC, fluorescein
isothiocyanate ; LI, labeling index; PBS, phopsphate-buffered saline; PCNA, proliferating cell nuclear
antigen; PI, propidium iodide ; TNM, T-Primary Tumor, N-Regional Lymph Nodes, M-Distant Metastasis
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#A\TH DNA & & EEHEREOIE TH 2 HEMagiE
(proliferating cell nuclear antigen, PCNA) o BRI L SR
BEEWRRETY, BENSREOFBCPEIhIWER
ke & % DNA B & ORERE, 3 X Ok EARRE
CREETDH -7 PCNA EH XK (PCNA labeling index,
PCNA L) 0XENFMET o7, HCBLALERIEE
MY & DREFRPERREZMNA T & OB DWW TRETL
.
HRE LT HE

|, X Ed

19924£10 A 52 519944F 3 A % TR SR K FELHE BT
B INREEIEESO > bFHFERTORFMARET
Dot BlR g E Lic. E@IZ40~80F (F565.67F), HHl
T REE6SH, TH28FTH 7. REEBESETIL, RiE46
B, B LEAE3sHl, IMOkE 8 #l, AMfnE4flTh -7,
AESE, TP RERE, FUSE NERE) 3B KREE
SO FECBBHN L~ REBER (EFEH & LT, X&HD
PRI S ERCHE L 10floIBREREMB I AV,

1. % *

1. #% DNA B+ PCNA ORFE_EHHIXLEE

W LAFMELRDORKEET, $H 3mm AOXE I CEE
i & DB AL (2 ~1018, F55.3(8) 2o
BB Lic. #PE OB B - TXIMBRE S SO EEHR
BARTEAR O T5D, BRLE-EERY V VENE
Bi&¥EK (phosphate- buffered saline, PBS) T+ 1zt L,
FBBERRRCAE T s ReEBE RV e, EEERO
EERSPHEECHOHET I L. BohizEDE
BEAST—A PRICFTIL, T0% =%/ —n (FIX, K
[R) C2ARERILL EEE Lz, T O% 40p DF A v v Ry va

A

(NBC T¥, kX&) 2@ L, BE#EMsEe. ThxdC
PBS =T 2 [@¥#sk, 4°C 02% v~ miE7 V7 § v (bovine
serumalubumin, BSA) (f13t) i1 PBS TEO¥E#EL, 0.5% F »
4 — 20 (Tween 20) (Sigma, St. Louis, USA), 0.5% BSA,
10% HEe by 7o 7Yy (Fe7 ) vy—3 FVY) (s FU+
%, kIR) MMPBS 250pt Wi X+, 5 HHkBE, 05% b v
4 —v20, 05% BSA, 10% fiixe + vy 7' =7V v PBS T
20 IC R Lo PCNA <= = 1gG #ifk (PC10) (DAKO,
Glostrup, Denmark) 100zl %%, . 4T, 60FEHKEL
7-. 0.2% BSA jn PBS GEQ¥E®R L, 05% + o 1 — 20,
0.5% BSA, 10% @i e b v ' = 7V vin PBS 250ul 1= BE ¥
X, SHMHKER, 05% oA — 20, 0.5% BSA, 10% &
et r2Zesy vin PBS CoOBICHRMLUAHIES Y F4 >
7 % — b (fluorescein isothiocyanate, FITC) EE & — &k i &
(F313) (DAKO) 100 #fn%, BF, 4TC, 305 MKE,
PBS T¥#%%, I 5{t7 r 2w A (propidium iodide, PI)
(Hoechst, Frankfurt, Germany) (10¢g/ml)/V X Z L7 —£ A
(Sigma) (200pg/ml) 2Nz, BRT IFHEAKREL, 4CTEX
LT 1A 7 2 =44 b 2 — 2 —(EPICS PROFILE I,
COULTER, Miami, USA) & TH#lE L.

2. 7R—%A4 b2 —R - HEEHBEE

#% DNA £ DNA 358 (DNA index, DI) & U CAERTHOIC EF
fli L7z, DI 0 BEE T EE R MmA 5 Ficoll- Conray ¥ T 45
BELo ) vABRe AEEERE L L TRED—RIZEAL,
DNA A S ALTHREBOE L Y- 27 F 5 vRAE (first
peak channel number) %V vV REROR LELFEI L -7 F »
FABTHBLEERY DI ELE. GG ¥-20EBHEH
(coefficient of variation, CV) A% 8% LAk DFEFLRIEEESF] &
LCERfMit &t & L, DI 0220 1R MERFY £ L.
DNA A } 25 4 LT DI BLILED GG ¥~ 7 BFET S
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Fig. 1.

Quantitative evaluation of DNA content and PCNA using double staining in tumor tissue by flow cytometry. The cut

off line was setted at the channnel number of relative FITC intensity showing the PCNA positive cells were less than 1% in

the control study.

(A) Control study (anti-PCNA antibody (—)).

(B) Anti-PCNA antibody (+). ~FITC, {fluorescein

isothiocyanate ; PCNA, proliferating cell nuclear antigen; PI, propidium iodide.
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B4, “hit DNA EKfE&EE (DNA aneuploidy) & L.

PCNA BBMMBIL FITC e R M V5 0Rp Y v &~ 57
THRCHRES \SHTE2B4MEZ VY, 2084
SEPEETHD, —KkIUBTHAHH PCNA Hitkyinz Tuw
7o\ M EEEEHITE (negative control study) 27T\, FITC &
|’ 1% LUT &70 5 X 5 ERS (cut off line) #E®D, FH &
D E% PCNA BMMIlR&E ZisLic (1), &27 v b EH
THBMMREEOEIS (%) ¥ PCNA LI & L. DI=1.0®
GG DRifaRE Y —HaMaFE L L, DIz1.10 GG OMlafy
REEEMREL L, F&BREOMRK: &M
DLLERY, ThXThE£MREAZSAMRESER (%
diploid), £#HfAR RS FMIRE SHFE (% aneuploid) & L
7z.

MK L PCNA LI L OBfREHRET5 700, £MAEL
@ PCNA LI, 88X U%& DI Z&w GG OffaEisREL,
FOMaEO PCNA LT #EH L. REARLRAETERL
7z PCNA LI, BERKREZENRFRBIVEFRE 7 — 1
A —x2—THEH L7 PCNA LI & OBENCIT, S LicilsE
Lic3_TCOy v FA0eMREAEO PCNA LI ORHEYE
WL, Thixgd Lic. DNA f§&-t2 -+ & PCNALI 0
HTIR, $TRTOWUEY v FroLiaRio PCNA LI 2%
gL L, ZfEsMmiaR s REESMARED PCNA Ll 0BT
A EFIR TR PCNA LI AR b B+ v FAhb
Bil-fExwg s L.

3. PCNA stk

Zr—%A b2 —2—FHWCEME L7z PCNA LI &, &
RS HNC AT L7z PCNA Ll Ot D %, e X v T
B L7200 0BREDS 7 4, valT e, 25FRL
. BEGIE LEELGEY TR T AL IERL, BEEX
HEEBEERMT 55537 4, VEBT .y 2R FERALE. 25
74 VEEINIEERY um OEXHE L, 0.02% #
V-L-V OV TARASA P& 28, 100%, 90%, 70%, 45% D =
FATHAI—-NMIETESHHEBAKRKL, TOB05BRREICT

0.3% BEALKFERCTHERE v AF v F~E2BEELL. &

t N X
o O O O

N W
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PCNA LI by flow cytometric analysis (%)
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PCNA LI by immunohistochemical staining (%)
Fig. 2. Correlation between PCNA labeling index (PCNA
LI) assayed with flow cytometry and PCNA LI evaluated
by immunohistochemical staining. The PCNA LI assayed
by flow cytometry is highly correlated with the PCNA LI
evaluated by immnohistochemical staining. Y =0.957X+
“1.701, r=0.89.

2, 10% vy FEFEME (=F b1, R ¥BEVTTr, 2y
Z%fT, PBS WT8¥ L, #l PCNA ~ v 2 1gG #ifk
(PCLO) 2 BB AR T0fEFRL, 4 CT—BRIEI 21,
PBS =T 5[, 3EBEHE, 47 vERY vy Fi~wvx
IgG+igA+IgM (H+L) (=F v 1) B\ TEMIC T4 /-K
53¢ PBS T 55/, 3EESRL, At 5 —viEsy
APLVTITES Y (=F 1) TERIZTCIODBRIE S -,
PBS kT 54f, 3EEEHE, DAB TEHIEWC T, EEETR
BREXER LB SHIPMORIGETREIR, 2510
U — V¥ (MERCK, Darmstadt, Germany) & TR E Y 1T
7o, BB, 100% v L itk b, 540, 3EOBEMYF-
7o,

4. REABLEREI LS PCNA LI 0EH

PCNA REHEMHEEBEOBRY EEMCHE L. Biy—
BENIPHARICRE I hie, POCNA LI BESET-ES
OHRLBEDEB TR O\ & 5 I BT 2R, EHEY
10001853 5 BB D &4 (%) R EH L.

5. fHatEpKE

BONIER TR CPSE L EERE (X £SD) TE L.
FHECHBEREIZ 2 BB CIIREY B, 3EEUET
1 Kruskal-Wallis 8858 % B\ o, BB F.0O8 & 0&28 0 PCNA
LI OZ#D#BEIZ Wilcoxon OB S IEMAFEER Huviz. 8
BECH LTI PRELYE V. PCNALIOBFI L) vl
EBOHEOREICIT Spearman B HEERORES B
o EEROBFHIERETEH—T 5o, JE iz
ZEWTERTR MfThh 488028 D\W T, £FX
DEHIL Kaplan-Meier % B\, FOEEERTIT—BIL
Wilcoxon B2 X o7z, WFNLBEHE 5% LUT2EEEH D
L.
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|, 78—HA b A—XZ—THEH L7 PCNA LI & tfia
{feReEC L YVEH L PCNA LI 0488
W E L2200l R T B THREABIEERABIT LS
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Fig.3. Correlation between PCNA LI of aneuploid cell

population and its DI. There was no correlation between

PCNA LI of aneuploid cell population and its DL %
r=0.05, not significant.
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PCNA LI OBEHIZTETH » 1o2d, F0MEMRENL D
BECEVHBCERLIEAL D -7z, 7o =41 } 2 —
2 —CHEM L7 PCNA LI L e EHBR{b2RECIVEHNLE
PCNA LI (24RBA4R%0.89D IEMBI» 7 (K 2).

I.# DNA B&70—4A bA—Z—THE L7 PCNA

LI &08p8

OBFEFNIT R LET329M8 ( 1 EESIIC2 & 1 ~ 8 A, F353.4(H) D
Fv I ARNBERTETH -7, S5EDY v 7T DNA Zf5tk
RE—VERD, FO PCNA LI 1% 14.2£9.2% Tho DI
L, 2TMAD ¥ v 74T DNA BEfEH % — v 2D, 0
PCNA LI i3 28.7+£16.9% L HEIZE - 12 (p<0.01), =fEth
MiaEED PCNA LI 28 15.9+11.2% TH A0 L, BEEE
Wl E T 404£227% L EEIWC PCNA LI @ » o 12
(p<0.01). BEfEhMBERECI T DI & PCNA LI Lz
Hi@nieh-7c (X 3) . BECREMBEARRESEMRK
EHER (% aneuploid) BE L B IONT, fIEY v A D
PCNA LI 23 e 2 A% R0k (K 4.A) 28, BELEET
BAMRERERESHRKEEEL PCNA LI L ofEBE%RE
Wich otz (K 4.B).

0. EEMani; DNA BhoH-BEA SN

EREY v 7N R2ETFHERREMEIL 539161 X TH -
7o, 9BREGIH, WEYV v I ATXTH DNA ZfEFx—vi
R L7 d DI2204 (20.8%) T, 7661 (79.2%) 2AL\FhrDHIE
+v 7 T DNA BERE % —vER LA, JIEY Y7L
BT, v IRz s, DNA ZfEtk 2 — v &
HEENLEEAR S 5T (EL).

V. 70—%4 b A—4~THH L7 PCNA LI DEEA%

R

F—EBHNTDNA e 2+ 75 4 FIZF U DNA 5645 —
YERLTWCS, PCNA LI 2SI R DES S BD
(K5). B ERME28H1, MEBFHTCEEFRLEELRHTY
VI APERIRATEETH - 7o, PCNA LI RBEETR—EOHEE
ERDIh ot (K6.A), REEEBCRIERIGRTHE

A

ZEh -1 (p<0.05) (K 6.B).

V. 78—%4 p A—A—THH L% PCNA LI &EHKRRE

SR F & O

WP, ERI 65T, 668ELI L), MEHEMA (T4, I
¥, DA%, OIB#M, V), AR5 g, B¥LEEE, b
MbeiE, KMkE), HEER ok, faok, ES RED
BRRENEERT L PCNA LI oW TRHLTLEEE
HRDUD T (F2). Vv HEBEBOFEN TILIRE6HH
Y v EEB M 18HD PCNA LI % 26.8+13.1%, U v <&
EBE28F D PCNA LIt 31.6+196% THbh, B ELERE
38Fch U v EHEEREE 8 il PCNA LI i 32.9+16.4%, V
BB E266ID 28.5114.1% TWThi HEZLRDR
Motc. ¥ PCNA LI OB I FIc i 5 ) v AR OHKN
DIZDOWTAHTLIRE, MEPLEEELCEREXYRDEN -
7 (F3) EEREOBABIZ S VWTIZ, BETREERE
PCNA LI i #8BII b e »7cht (B 7.A) B LEE T
BEENPAERTHICMH-T PCNA LI BEL kh, FoMHEY
bt (r=0477, p<0.05) (& 7.B).

BERT LD PCNA LI &V v HilEB OHEEOHBITIT,

Table 1. Correlation between DNA ploidy pattern of
primary tumor and samples used for each measure-
ment

No. of tumors showing

No. of ! No. of t
o. of samples 0. of tumors DNA ploidy pattem of

obtained from examined
a tumor Diploid®  Aneuploid”
1-2 32 13 19
3—4 45 6 39
5—-8 19 ] 18

a) When all samples examined showed diploid, the
tumor was evaluated as diploidy pattern. b) When at
least one of samples examined showed aneuploid, the
tumor was evaluated as aneuploidy pattern. y%-value=
11.93, p<0.005.
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Fig. 4. Correlation between percent aneuploid (% aneuploid) and PCNA LI (A) Adenocarcinomas. Percent aneuploid (%
aneuploid) is correlated to PCNA LI. Y=0.432X+17.854, r=0.40, n=38, p<0.05. (B) Squamous cell carcinomas. There was
.no correlation between % aneuploid and PCNA LI, Y=0.137X+29.026, r=0.16, n=27, not significant. % Aneuploid, the

proportion aneuploid cells to all the cells.
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IRE TIEE & 30mm AT T PCNA LI 15% LATF® 7 fis
SHNT Y v REIER R RS, —J PCNA L1 45% LA E & SEY
WL TR, Vv HiGEBIIRADh -, BER
51mm Ll LT3 PCNA LI 15% LI FOEGITEDF, *7-
PCNA LI 45% LA E&BERR LI L Flit) v LHiEB 3380
fo. RFELEETHIIESE 30mm LIFT PCNA LI 15% L

Sample |
A
Dl=17
8!
81
DNA content
PCNA LI% = 70.4 (all phases of cell cycle)
PCNA LI% = 87.3 (GoG1 phase at DI=1.7)
Sample Hl
C D
i By
51 Dl=1.7 Z
st 3
=, 2,
3,
. :of\\'-en"
DNA content Pen

PCNA LI% = 47.3 (all phases of cell cycle)
PCNA L1% = 65.0 (GoG1 phase at DI=1.7)

Fig.5. A case of adenocarcinoma with a intratumoral
heterogeneity. The case was a 61-year-old female and the
pathological stage was pTINoMo. In this case, the DNA
content and PCNA LI were evaluated at multiple samples
taken from another parts. Sample I was one of samples
obtained and sample 0 was another sample obtained.
DNA histograms (A and C) showed the same ploidy
pattern in sample [ and sample I, but PCNA LI (B and

D) clarified the intratumoral heterogeneity.

TOAGF 1Y v SERLED, BER Simm W Lo

W& PCNA LI 2 E B Y v SR OB L (R 4).

VI. 70—4%4 b A—2—THEH L7 PCNA LI &tvg
DNA §&47%

PCNA LI 35% Rifrw EEHRE, 35% LI L2 B@ERE Lz, B
RED > BTN TH DNA ZfEh % — Vv Th oo b DR DH
EL, Hie EdV LD DNA BREEGF -V ThHotod
D ARE Lz, ERVIBRALSHICOWTERFE L DHEY R
B L7c. (EMERE33AID 2 A TR 90.5% WX L, SEELSHO
2EETE 69.5% LHTENEREIIRD ek » A EER
TFERTRTH-7 (K8). DESHID 2ELEFER 100% ©
BHoleDITHF L, ARLOFID 2 E4EFFIR 76.3% L AR THER
FRARRTH -7 (p<0.05) (K 9). L ARAEER, &E

A B

801 7

g

PCNA LI (%)

20

Cent. Peri.

Fig.6. Relationship of PCNA LI between center and
periphery of tumor in adenocarcinoma and squamous cell
carinoma. (A) Adenocarcinoma. There was no relations-
hip between PCNA LI and the site of tumor. * not
significant. (B) Squamous cell carcinoma. PCNA LI was
significantly higher at the periphery of the tumor than at
its center. **, p<0.05.

Cent ; center, Peri; periphery.
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Fig. 7. Correlation between PCNA LI and tumor size. (A) Adenocarcinoma. There was no correlation between the PCNA LI
and the tumor size. Y=0.044X+28.356, r=0.03, not significant. (B) Squamous cell carcinoma. The PCNA LI is correlated to

* the tumor size. Y=0.431X+12.105, r=0.48, p<<0.05.
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Fig. 8. Survival curves of patients with curatively resected
non-small cell lung cancer divided into low PCNA LI

(<35%) and high PCNA LI groups (235%). - , low
PCNA LI groups (n=33); ——, high PCNA LI groups

(n=15). *, not significant by generalized Wilcoxon test.
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Fig.9. Survival curves of patients with curatively resected

non-small cell lung cancer divided into DNA diploidy
patterns and DNA aneuploidy patterms. -« , cases with
diploidy pattern (n=8); ——, cases with aneuploidy
pattern (n=40). *, p<0.05 by generalized Wilcoxon test.

Table 2. Correlation between clinicopathological factors and PCNA labeling index in 96

lung cancer cases

Clinicopathological

f No. of cases PCNA LI (%)

actors

Sex Male 68 30.8416.7 N.S.*
Female 28 28.8+16.7

Age -65 44 30.9+18.3 N.S*
66- 52 29.7+15.2

Stage ! 48 31.1+18.1 N.§.**
it 5 22.3%14.9
A 31 30.0%16.0
B 8 30.3+11.4
v 4 31.64+17.3

Histology Adeno. 46 29.7£17.3 N.S.**
Sq. 38 29.5+14.5
Large 4 42.9+ 3.7
Small 8 30.84+24.5

Differentiation Well 23 34.8+20.0 N.S.**
Moderate 47 26.2+12.5
Poor 14 32.3%17.8

Histological type : Adenoca., adenocarcinoma; Sq., squamous cell carcinoma ; Large, large

cell carcinoma; Small, small cell carcinoma.

test. N.S., not significant.

*Mann-Whitney U test. **Kruskal-Wallis

Table 3. PCNA LI and frequency of lymph node metastasis

Hisology of PCNA LI (%) No. of cases No. (%) of cases showing
lung cancer tested no nl or n2
Adenoca. 0—15 9 5 (55.6) 4 (44.4) N.S*
15—45 30 17 (86.7) 13 (43.3)
45— 7 6 (85.7) 1(14.3)
Sq. 0—15 6 5 (83.3) 1 (16.7) N.S*
15—45 25 21 (84.0) 4 (16.0)
45— 7 4 (57.1D 3 (42.9

Adenoca., adenocarcinoma; Sq., squamous cell cacinoma. n0, no regional lymph node
metastasis ; nl, metastasis in the ipsilateral hilar regions; n2, metastasis in the
mediastinum. *Chi-square test. N.S., not significant.
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Table 4. Frequency of lymph node metastasis in relation to tumor size and PCNA LI
Hisology of Tumor size No. of cases E':zzehnis:;é No. (%) of cases showing PCNA LI (%) of
lung cancer (mm) tested metastasis 0—-15 15—-45 45—
Adenoca. 0—-30 27 + 3 (42.9 6 (40.0) 0 N.S*
= 4 9 5
31-50 16 + 1 (50.0) 6 (46.2) 0 N.S.*
- 1 7 1
51— 3 + - 1 (50.0) 1 (100) N.S*
- - 1 0
Sq. 0—30 14 + 1 (25.0) 2 (20.0) - N.S.*
31-50 17 + 0 1 @8.3 1 (33.3) N.S*
— 2 11 2
51— 7 + - 1 (33.3) 2 (50.0) N.S.*
- - 2 2
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squamous cell cacinoma. *Spearman rank correlation test. N.S., not significant.
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Fig. 10. Survival curves of patients with curatively resected
non-small cell lung cancer divided into low PCNA LI
(<35%) and high PCNA LI groups (=35%). -+ , cases
with aneuploidy pattern and low PCNA LI (n=25); :
cases with aneuploidy pattern and high PCNA LI (n=15).
*, p<0.05 by generalized Wilcoxon test.
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Abstract

Clinical and experimental studies on proliferating cell nuclear antigen (PCNA) and cellular DAN content were conducted
to examine the intratumoral heterogeneity in lung cancer by objectively evaluating the PCNA labeling index (PCNA LI).
The PCNA LI and the cellular DNA contents were evaluated in single cell suspensions of freshly resected specimens taken
from the cut surface of the tumor, at its largest diameter, using a simultaneous double staining technique by flow cytometry
(FCM). Monoclonal antibody (PC10) and fluorescein isothiocyanate (FITC)-labeled anti-mouse IgG were used for staining
PCNA, and propidium iodide was used for staining cellular DNA contents. The cells at the G/G, phase of the cell cycle
were classified into two categories by the DNA index (DI); diploid cells (DI=1.0) and aneuploid cells (DI>1.0). The PCNA
labeling index (LI) was measured at each phase of the cell cycle. PCNA LI of aneuploid cells (40.4+22.7%) was
significantly higher than that of diploid cells (15.9£11.2%) (p<0.05). There was no correlation between the DI of aneuploid
cells and PCNA LI. In adenocarcinomas, the % aneuploid was directly correlated to PCNA LI at all phases. In
adenocarcinoma, there was no relationship between PCNA LI and the site of the tumor. However in squamous cell
carcinoma, PCNA LI was significantly higher at the periphery of the tumor than at its center (p<0.05). The incidence of
DNA diploidy tended to decrease when a number of specimens were taken from each tumor. There was no significant
correlation between the PCNA LI and sex, age, stage, histological cell type, and tumor cell differentiation. In squamous cell
carcinomas, PCNA LI was directly correlated to tumor size, but in adenocarcinomas, there was no correlation between
PCNA LI and tumor size. There wass no correlation between the frequency of lymphnode metastasis and PCNA LI but there
was no lymphnode metastasis when the tumor size was small and the PCNA LI was high, that is, the duration between the
canceration and the diagnosis was short. The prognosis was poorer for high PCNA LI than low PCNA LI. Patients with
DNA diploidy had significantly higher surival rates than those with DNA aneuploidy (p<0.05) and it was found that patients
with DNA aneuploidy and high PCNA LI had a significatly poorer prognosis than those with low PCNA LI (p<0.05). These
findings suggested that tissue samples should be taken from the whole cut surface of the tumor, at its largest diameter, and
that PCNA LI did not correlate with other prognostic factors but showed a proliferating potential.




