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=Abstract=

Analysis of DNA Ploidy with Bronchoscopic Brushing Specimen as
A Diagnostic Aid for Lung Cancer

Young Chul Kim, M.D., Shin Seok Lee, M.D., Ik Joo Chung, M.D., Yu Ho Kang, M.D,,
In Seon Choi, M.D., and Kyung Ok Park, M.D. and Sang Woo Juhng, M.D.*

Department of Internal Medicine, and Department of Pathology’
College of Medicine, Chonnam University, Kwangju, Korea

Objectives and Methods : The presence of aneuploidy or high proliferative activity in cytologic
specimens is considered as complementary for the diagnosis of malignancy. To evaluate the
diagnostic usefulness of DNA ploidy and cell cycle analysis in lung cancer, we compared the
diagnostic yielding rates of DNA ploidy test by brushing specimens using flow cytometry with
bronchoscopic forceps biopsy and brushing cytology.

Results : Of the seventy-six cases, 55 cases proved to have malignant diseases(squamous cell
cancer: 27, adenocarcinoma: 7, large cell cancer: 1, undifferentiated: 4 and small cell cancer: 16).
The incidence of aneuploidy in lung cancer patients was 32.7%(18/55), as opposed to no cases in
benign disease. And the proportion of high proliferative activity(S+G2M>22%) in lung cancer
patients was 42.9%(15/35), but none in benign diseases. In fifty-six of 75 cases(74.7%), cytology
of brushing specimens and DNA analysis(either aneuploidy or high proliferative activity vs.
diploidy and low proliferative activity) were in concordance. The sensitivity with only brushing
cytology was 41.8%(23/55), but with the addition of DNA analysis, it was increased to 56.4%
(31/55), without decreasing the specificity(100%). And there was a case whose clue for malignancy
was absent except aneuploidy, and he was confirmed to have squamous cell cancer following open
thoracotomy. There were no differences in the frequency of aneuploidy or high proliferative
activity between histologic subtypes of bronchogenic malignancy.

Conclusions : The diagnostic detection rate of lung cancer was improved with the addition of
DNA ploidy and cell cycle analysis, and the presence of aneuploidy or high proliferative activity

was a relatively specific indicator of malignant disease. It would be useful to test DNA ploidy and
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cell cycle analysis with brushing specimen for the diagnosis of bronchogenic malignancy parti-

cularly in patients whose biopsy specimen could not be obtainable.
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obdFeke] Ahyor Za A 3
(DNA ploidy)Z A7} o] &=, obdFeke] Hlx=
ke oFell glof A olg=ufaHl(o] 5} aneuploidy) & 1}
P A, AEZF7] 244 S phase2} G2/M phase o]
i AlES] PPl B, & 3 FAHE Kol 54
o] glc}. wpehA] bk ol = DNA S o= w5
Aolvt n3AE 424E By 5 jul, FAd E3hellA
£ o 22 HxE vehr] ofFell, DNA ploidy 7
ARe ot Foke] b o R A wE HET} o] Fof
A2 lek. Ty obAzkA] Z1%z] SERRE o] 83
DNA ploidy Z3Ake] A3 2jelel| digh B g7
diiel, A 719 &2 2L FAAEARY
(Flow cytometry)& ©]$-3lo] aneuploidyv}t 22}=e]
Hrg 2gFoA ool Aes U4 EotE

A=s2A shsich

o &

1991 149 5¥ 129702] A W4 vt
wdste] siehS JAlste] 719x] WA HAE AT
shaA FAG 7192 £2E S 4 FE o2 DNA
ploidy ZAFE Al#slgddd 76418 ake g sigdck of
9] FFdzdE 59.319.94), 3=l 614, o3z} 1549
3L, Fdge] W 797t 624, il AL 144

olglon] Fddo] g5id 62 FIAEE 2.1+

DNA ploidy, Proliferative activity, Diagnosis, Lung Cancer

22.5 pack - yearso] it}

okl 7691% S5l oM HEROR, 21l o
Jages AuEgs. siges s sl
Az WA7E o] 83 2AHANAVIRAHAA £
FhollA 474(85.5%), 7122 &2 MZAAPNA 23
A|(42.6%), ZA5)A HFULR 490(7.3%), F=4 A7
° 2 549.1%) A AgE e, Akt FdE3
Toll vlall FRH e 49/6 vs 9/5)2] BlEo] T,
Axte] HE(FARYHFARE 49/6 vs. IS FAe
A 5(43.1+17.9 vs. 23.9%10.2 pack.years)7} #5235}
=9tcKTable 1).

DNA Ploidy ZAR= Citrate #H3-8-H(Trisodium ci-
trate dehydrate 0.882gm, Nonidet-P40 Iml, Spermine

oo et

4HCL 0.522gm, Tris(thydroxymethyl) aminomethane

0.060gm/1000ml, pH 7.6)9) 7)2kx] £2 8 & %R

Wi o)7lE 6oum e HAE 1EE F

s oJFAIAA oJFRuje] felAlEsrL 108E~50%E

/mi7} EEF 2hE ohs trypsing Hol AZES &)

X713, trypsin®d A 4|2} RNAase EFN-E 2§ A AcH
1)}

L T
2 v =

8
") Propidium iodide 91 o2 DNAE gMAZ %
FACScan(Fluorescent Activated Cell Scanner, Becton
Dickinson Immunocytometry System, USA)-S ©]4-3}
o] 488nm2] argon laser2 A}=s}o] whake s3] 7}
%8 channel 2 EA|FFew, 22 shd £33} )
A2L2& AAs)7) $s) BDISL] Consort 30 program
£ o]&-3lich DNA histogramAr B8 (crbe) 2
A2} 294 %= channel®] 4% DNA index(DI)=10°]
& sk, DIz} 112SDel 0.95~1.059] =R
diploid GO/G1 peakZ, DIz} 2+2SD<elAS diploid
G2/M peak®, 8|3 GO/G1 peaks} G2/M peakAlo]
o g Z& S phase2 AeJsle oI AEL
(stem line)gk& Hol= #9582 DNA diploid=. A 2]
slgar, 7IEle] o} peakdE Mol A-EE DNA
aneuploidz} s}, MEF7] 24245 GO/Gl1 A7}
78% wulwkolal Se} G2MwHA7} 22% olAdel A5 1
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Table 1. Clinical Characteristics of Patients

Lung cancer Benign Total
No of Patients 55 21 76
Age(years) 6131+82% 540%t12.1 59.3+99
Sex(Male/Female) ~ 49/6** 12/9 61/15
Smoking
(Smoker/Non) 49/6* 13/8 62/14
(pack.years)”  43.1117.9** 250%+11.3 393+182

* p<0.05, ** p<0.0l <7 in smokers

ZA¥(High proliferative activity, ©]3} HPA)o]z}
3tx, 2¥x] L ASE AFAHF(ow proliferative
activity, ©]3} LPA)e]2} slsich.

Ancuploidefald 7+ 27 ulge] Ak 7} ZHAlE

Aol 28 while] WEew) e FAEde) 2
< B3 e oz AEsiglen, Go/Gl e

Ho|AHCV) = diploidwl: 5% Tl
3.6~6.40]gcl
’“7‘4«] EA13 BA-L chi-square, Student’s t-test2}
18315 AL p<0.052 3}gick

g}, aneuploidwi+

AR o #x} 7685 DNA sl ZAbelA
diploid+ 58<)|(76.3%), aneuploid+= 184(23.7%)5 X
e} sigte g A= 559594 diploidE 379
(67.3%), aneuploid: 184 2. s|¢+5kz}e)|A] aneuploid
o] lx 32.7%o0|glek 2 kA e g 3qlgl 214
o4 BF diploid¥lal, aneuploidv 1<% gigich
(Table 2).

A BAF aselol ATFS) o) Ahssigte
o <125 35elel AP DFAYHPAYE 2
ol 7ZA%E 15942.9%) P2} o AF 139 94=
2322 B 397} 93cKp<0.05) (Table 3).

2] 71 H=E A o]-8-3}] aneuploid} 31F
Y& 1ol 7A$E oFi(positive) 2.2, diploide} #F
AHE Hole At SA(negative) 22 35S d,
DNA EHojl4] o}l 5592] 5|3z} 2042 2zt
EE 364%, 24 d1ZS(negative predictive value:

Table 2. Comparison of DNA Ploidy Pattern
between Patients with Lung Cancer
and Benign Disease

Lung cancer Benign diseases  Total

Diploid 37 21 58
(67.3%) (100%) (76.3%)

Aneuploid 18 18
(32.7%) (23.7%)

%7=9.01, p<0.05

Table 3. Comparison of Cell Cycle Analysis
Between Patients with Lung Cancer
and Benign Disease

Lung cancer Benign diseases  Total

(N=35) (N=13) (N=48)

Phase(% mean=*SD)
GO/G1 752+179™ 91.8%£31 797171
S 183+147™ 65129 151+£13.7
G2M 65+ 56 161706 52+ 53

Proliferative Activity(Number of Patients)

low 20(57.1%)" 13(100%)  33(68.8%)
high 15(42.9%) 0 15(31.2%)

" p<0.05 " p<0.001

Benign=21/Diploid & *Z2]¥=56)< 37.5%, E°l%
9 ok oJ&%(positive predictive value)s 100% itk
(Fig. 1.A)).

Fgre g A=Y 5590F 234(41.8%)< 717
R3S BE AEAAANA  FAolfa, 204
(36.4%) A= DNA AP aneuploidyyt 25-41%&
Bolx, DNAZAS} AIZAGAZ | Ao Aol
%129 &74:p=0.20), AlERZA 2] LX]E(con-
cordance rate)-2 AA| 754F 569 (FAIFA: 12, A
A2 449D R 74.7% FrKTable 4).

H g2 7)13A] WA S B3 2AAEHA R
¥ AdE g A-Eolglert, o5 713A] £2
FEE ol ATAFA WAEE S54F 234
41.8%(Fig. 1.B.)ojgd+d], MEAAFAL SAdolx]et an-
euploidy 2 vk 792 vsld 52.7%(29/55) 2 AEA
ZAAgke) AgkgEc} Tl £ F gigdch AlEFT
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Benign=21

=T Yo Positive Case by DNA analysis

Cancer=55
A. by DNA analysis : N=20/55

B. by Cytology : N=23/55
MM
56.4%

C. by DNA analysis & Cytology : N=31/55
\. )

Fig. 1. Cancer Detection Rate improved by addition
of DNA analysis.

Aol Hywd 7495 Sl AR Aes3
o|& 1498 412%0}4.21}, aneuploidyd Rel 7%
2 vs}gS o 58.8%(20/34), aneuploidy il 134
22 Bol 795 visld 61.8%(21/34), A7MAIF st
e okAdel 7ASE 64.7%(Q2230)F AEAAAL g
o] Z9-Hx} mizheo) FolRlg B4 glgich w3 £
shod, DNA Aol 4] eFAd(aneuploidy or high prolife-
rative activity)& Rl 73-3-o} AEAAAL FL
ol&5tel g w, MREE 564%(31/55F ATA A
ake] RI7E 41.8%(23/55) ¢ Blasted R-oJgt zpo)(H]
4737, p<0.05)E FolHE & F YA, 54 d5FE
(Benign=21/Diploid & AZ4)8 & AEAFA4 FA
=45) 46.7%, Eo|%¥& 100% PckFig 1.C).

7192 YA Aol A 22E @z] RetgdAY, 24
27 A Bo] ae] giglar Fofl sigtes s
¢ 7952 847} glgiH|(Table 5), o[BS 24#1
& #2 FaA)E 7132 £2 AZAAA A S B

3, & d(#1)= aneuploid®} FAEE Ml = o
=2 i
o

S

2 1) N9x WAAE 58 24 A4, £

=
£ AZARA, A9 EFAdEd 25 408

Table 4. Results of Tumor Cell Cytology Ac-
cording to DNA Ploidy and Prolifera-
tive Activity in Cell Cycle Analysis

Cytology Positive Negative
DNA analysys
Aneuploid
or HPA 12 8
Diploid
and LPA 11 44

Total Concordance Rate : 56/75=74.7%
LPA : Low proliferative activity
HPA : High proliferative activity

Table 5. List of Patients who had no Yields
from Bronchoscopic Biopsy or Trans-
bronchial Lung Biopsy

No. Age Sex Tissue  Cytology ploidy PA#

1 49 F ad positive  aneuploid HPA
2 55 M sq posiive  diploid O

3 5 M sq negative anecuploid LPA
4 64 M sq negative  diploid LPA
5 64 M ad negative  diploi  LPA
6 64 M ad negétive diploi LPA
7 51 M sm  negative  diploid LPA
8 56 M ad  negative diploid (O

¢¢ sq: squamous cell ca.,
ad: adenocarcinoma, sm: small cell ca.
# Proliferative Activity
LPA : Low proliferative activity,
HPA: High proliferative activity
) not examined

o el Ya] 5ol ~8)E A slFlont o

24 Aoz AR ASolglonk oF vy

L ¥ R5
2 ARAHAR: $AeIa, diploidst A2AlH e
B}

Hok Fake] 223l ulz} DNA Ploidy s} 24)2e
+57-3+41& wf(Table 6), aneuploid®] ¥lE: 3H3Alz]
& 259%, A9 28.6%, AT 313%2 ZAY BE

A Fel@ Aol giglont, wle sz ete] Hgolt 4

o] 2% aneuploid® Hgich =3 vl AT gz 2T
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Table 6. Comparison of Ratios of Aneuploid or
High Proliferative Activity(HPA} bet-
ween Non Small Cell Lung Cancer and
Small Cell Lung Cancer

Aneuploid HPA

Non-small cell carcinoma
Epidermoid
Adenocarcinoma(including

alveolar cell carcinoma)

27T (28.6%) 1/4 (25.0%)

071 0
44 (100%) 4/4 (100%)
5/16 (31.3%) 6/11 (54.5%)

13/39 (33.3%) 9/24 (37.5%)
7127 (25.9%) 4/16 (25.0%)

Large cell
Undifferentiated

Small cell carcinoma

%7=0.33, p>0.1

Table 7. Relationship between DNA Ploidy and
Cytology in 54 Patients with Lung

Cancer
DNA Ploidy
Malignant cell Aneuploid Diploid
Positive 12 11
(66.7/52.2)" (30.6/47.8)
Negative 6 25
(33.3/19.9) (69.4/80.6)

x2=5.01, p<0.05

A,

¥ :column percentage(%)row percentage(%)

dog FE3PEE ol aneuploids w]2a|¥ot
33.3%, 249} 31.3% 2 52§ Aol gz =4
el Az glojA mlMELL 37.5%, AMTLL
54.5% A x4 oy BAsA R o
A3, FGA] nlEslgelA 40 B uFAY
< Bk

H FAE 79z £4 FR-S o]43 MEAAA}
7} E3Y 54 ATRAAL] 97 EE DNA ploi-
dy#] oF}ell wle} v)watg-2 ) aneuploidy 18¢}% 12
oA MEZAAA A FAAE Bo] 66.7%9) WES
By ol diploid: 364 116)(30.6%)% aneuploid
A AEAZAL] "IZET} oA E=3ip<0.05)
(Table 7).

=3 719A] WA E o143 £ AT A

Aol

Table 8. Relationship

between Proliferative
Activity in cell cycle analysis and Cy-
tology in 34 Lung Cancer Patients

Proliferative Activity

Malignant cell High Low
n=15) (n=19)
Positive 8 (53.3)" 6 (31.6)
Negative 7 (46.7) 13 (68.4)

x2=0.86, p=0.35 +%: percentage %

Table 9. Relationship between Ploidy and Pro-
liferative Activity in 35 Lung Cancer

Patients
Ploidy
Proliferative Activity Aneuploid Diploid
(n=16) (n=19)
High 13 (81.3)¥y 2 (10.5)
Low 3 (188) 17 (89.5)

x7=15.0, p<0.005 r: percentage (%)

EF7) 2L A AeES visde o, 3T
i 15901F 8el(53.3%) oA 7iskx] £33 AEAAA}
oFJE B, AFAYTEL 1999F 69)(31.6%)F B
o] FAHE Bl A5 SIARE AZAAAL 2
e} 28 ] glgled, $ARCR o3t A}o)
= olgickp=0.35)(Table 8).

DNA ploidy ¢} MZF7] BAje] FAl Hgid 354
2] #H|gk FA}ellA] ploidy o Wk F4]2 2] AjolE vl
sl o FA¥E Jehiis S GMEES] ol
diploidZ+ 1999)9}4 12.9+6.9%, aneuploida* 164l ¢4
£ 39.0+16.8%E 2o aneuploidZolA] 2l8Ml(p<
0.001)FAHe) ¥gtw, 2FAHE Kol A9+ an-
euploidy 81.3%(13/16), diploid 10.5%(2/19)E aneu-
ploidF-elA fr2lstA] Bgkel(p<0.005)(Table 9).

i} &

sFoFe] A A3te] 719A] WARZE ol 43
A A7, €2 5L A AR AL 283 AR
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1 5 Aldala o} olel @ ofd AAEE 24

sha i AT Frel 2B WA £ g

£ ASEE Y 4 1A 9ok
BEBEDREENE

S £+
o2 71iE 4 e, FAe sEagons A
7b A ekt A= Aol g At 9 o7 4]
A ol &-5o] 2] Ealchrl, Aol AT EA ) (Flow
cytometry)9] L2 Zehidolu o 34 Fo) B
7.2 DNA ploidy & o443 d7E50] 7143} =ich
=g FAZRAYE Az $ak ope} gelsl(pa-
raffin) Tozz], AR HAT B2 HAES
o] 88 4= glo} Fakalql ¥4 3} 7bssto] vl 71
ol AR o]fEw g}

oubd o & aneuploide] 54 A
B} 53 g7 wiel”, maere] kel el
aneuploid®] EA47} oHXFokd| o)

FE gz g 5 Pl 2y 242

Aol ofe] 7hal AEahe A vhys

ol AgzAl, AREFdA A% A, e Apgel
e} MEA 735 S-olM aneuploide] $-5-F By 8wy
L Aol W st A njae A 3 S 9ls
wpdlolm, AEEkA zgto] ol A<M E aneup-
loidv} 25-4)5E Belohs opdgeks AL Hlolm
2, Bzaq] Aoz o] J&g 7dste] L
ATEol glejgtef .

Klein5"& #}3ehg 53 Fo 2] AEA734}
v} shsad A el A A7 Belclyl $todE aneu-
ploid & Mol HpE2 tedeta B spd
A, uksgele] aFof Avde) Alxsha Zlabs} vlEe
FAEEN7)E o]43 DNA wi5ddate] fg4d&
FAslgich ojellx TRl el WAt
x| 8352 o) d(dysplasia)& Holt AEeA A
W3 35 Fedshs x| E24 DNA ploidy 4] o
o] Bz 3 glem'?, Fehitzddds e
o AREL L & g2, 2o HHSe, g

o

"

3
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A AFEEAAAL 23 ARE] AR AdA
B2 02 DNA ploidy7date] Algo] AlEs|o] ghe}®,

#Hgh Aghe $13 DNA £49] 332 Aufferman
o Ak g A7 A48} o] DNA ploidy € 54
AxetedS ], dysplastic squamous cells 27233} 3]
aneuploid & HolE A5 Fo A Higes A
o} s]gl o dysplastic squamous cellsE Ro|tjgts
diploid & Hole 7%t oHAdFere] glalvar shglet

Az215e] AlxE 71a] Wajdstell Ay 2247 e] of
A AxsA Akt eEshe Aol AxEkH
Akol] Brlste] 7)3x] £PTLE 0|48 DNA ploi-
dy R} Higke) ARES 9 & QEvhE AR
A} @ Aoleh o]sh nl&:g A=A, Blondals' &
25442] 7]gx] AHAA M EZA AL single cell
cytophotometry & EA} | A]3s}od, DNA £40] 917+
o glola HEA A ] 40% 2} 2 zlo]7t gl 37%
E HYW 99%2] BoleE Hgow] MEZIZIAL
DNA B4& Frlgheas Wgns 46%2 U 4
elgdelar shgdeh DeinleinS'Ve 7)5kx] 43 ool 4
DNA ploidyE ZA3}e] aneuploidytt 234H&
ol AFES NGl ¥ o, AEAHAL
H]szsHA] 83% 9] HgFAE N UIHREE EA, 9
FAE B HER AZAHARY v)SEhe, A2
A} Bl BzHql Ao {438 Raslg
o} 3 YossEUE A 7)wka] AlHedolla DNA
ploidy & Z#43}o] aneuploid®] &8 ¥S Ho|vg
Helvha sl o, vhe Wit s JXsl7] 9] A=
£ diploid peakel] ]3]+ aneuploid populationS-
2)5be] F7}slels 5322 LDH 5.0 mmebs HE
£ sl ol43PlE shlrh

te

>

-2

o

717 AjE Yol opd 713A] &2 RS o433
o, AapEe] e, Hdes AR #AE

ol AlEAIAEe] WZFEE 41.8% $l21} aneuploid
O wEARe Hel A9E 364%2 A7
Aekgel vlAzlE Fsblch el AlERIARE]
nl7b5(41.8%) 9] aneuploidy® 1} 7345 ospd
52.7%, 47]e] aFAlFe] lgld As-EL vsliSs

of AEAZAI Brhetod WHEe £ 5 AN 2
EE ER Y
b AAFEe] AR YR 7)) Al el
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z2q710) 7Hssld A$EelolA 719z WAlA
22} A XA AN BF Sl BE
1= aneuploidgto] 2 & el FA AW g0
i, U] 5S¢ diploidet AFAEE Hyd A5
olgic}. ulelA] 645 19e]x DNAZALE F713 71
A7} lgle Azjoli}, ol Ap@ute ® sjaka] WA
7 £73 BEE 0|83 DNA o] k4 7R A
BV el B8 a7doloA, 719kl W stellA
28 e APE 5 g 4958 Yoz DNA
o] elelg 32 o AL Yt Y Aoz A
Zpgie).

AncuploidE B3l A-+E3 154HE Bl 7%
ol MEAAALY BREs} BA) vehbs g B
sledl, ol dom Aztate] AEAZALA FAR
73983 549l AEd DNA w3 F419E
Hlisto) B, A AEAZAL ekl A9-EllA an-
euploid7} Bsted ZA#2 A & gk HgellA] an-
euploid®} M= 45~96% AER BaAS' e u}
g ojokek Eg Jehiz gled, I olft 2AE
olfshe A9 AXAHAE o) fshs 799 W=}
g Foleg, ¢4 A9 5/l el a2 Jepd
Z gle}l 2y 22 £5e] AAE A3 AsE A
ojollA ulislx MR ofE WEE Rusky giEH,
Carey52"& o]eldt W2 i}o]8 DNA ploidy S &
Aal7] 18 AAe) REAee] xjo] whiolzlx sl
ot & FedAEsl ¥3e 2 dgdoz olgs}
= 7%l aneuploid7} & WIER vepyz|ul, FopA)
¥} & 23E K 7% aneuploid®] ¥l E=E W
obdthe Hole}. ol H-& 2 ¥ o AzlEe] ¥
aneuploid®] HlEi= FofxaleA &) 53] 4k
73971 vkl wjEo . SN $ gl AEAZA <
AFolA aneuploid®] W17} o] A vehes A 32
2 olf2 #¥¥ 4 glch

Hlote] 223 wlE aneuploidit 2F4]HFe] 1l
EE ARES] AHNE o]z} g, BunnF'®
7} Barlogie 52 HlZAEH¢olN ZAEsigtuct
aneuploidy o] t] giela sl 2n), Ary 5
2 vl AAE FHodRohe AAF HodlA & aneu-
ploidy?] Wl=& Rw stgls, g vjAEs)g Fol

ol

}

ol

—_—

>

=

Ax ggataorzl Adedzte] zolo] g Bux cped
e, A0 g FHAY 23YH o
Aol gl Zloz B3y girk

olke] &g goksid, 7)@x] &2 EE A aneu-
ploidi} 23418 47do] Hgke AlAsh: o &Y
seg W, 7)9x] SRR AZAHA] F743
DNA 54 243 AXFy] Boor ddded 5
7} glo) sigt Ade] AlEE Y F YR 22
ot} MlEatriel ot Foke] TA7} flslert aneu-
ploidy Aol b Feke] EAIE AAleleld A5-= 7
#aiach v 2ANAE T P AFE S A
Ao 2 3 7)) £ FE DNA 74t 2ol o 43
slojo} & o]z, DNA B49) ¥ wIp =& /|AA7]
7] & A7 =3 FEojor ¥ A2 Pzl

g o«

B2 W o sk A ubge) gleid A, F
g 7]2kA] AlA el Solxle] DNA2] aneuploidy} 2%
Ase] 2L Hge] ke Bz 2 227} 9}
£ Ao naEy gl AR 7|9A WA At
Zof) 27 A7, £AT o) Axshs PAst ool &
AFEAYE o]48 &4 FEe] DNA A e
A Al gstol, sigke] AEE BY F dEA9] %
& REsk2A} shgich

4y -

1) oiAdsx) 76915 Higer A=Y 554904
+= diploid 374], aneuploidy 184l(32.7%)°lgl.2v}, <
A Agro g 3oyl 21 olofAl= 25 diploido| 3L, A
EF7] $40| 7b5slad 4891F SjghE 359 ojgln
o[ EF 429%(15/35) 94 nFAYE Bgovt, A
A% 13 E 2348 Bl A4 dddvhp<
0.05).

2) DNAEA AZ(aneuploidyr} 2549-E Ao
2 3190% a2 Azl A& A 754F
56412 74.7% gt

3) Higk SAfel A AlEAAA} 2= 41.8%(23/55)
ol MEAIZA} SAd0)x]5k DNA ZAMAA k4
(aneuploidy #-& high proliferative activity)& X1 7
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$-E Br)sied o, s 56.4%(31/55) 2 27kl
I(p<0.05), 24 AZ%E 382%, Eo]%: 100% Fr).

4) 1994 71X PAAE o] 83 23], AZEAH
AL 739 H3Fe] Fog s Agks YL glgde
£ZATEE 0|43 DNA ploidyZAtel|A] aneuploid &
el Fol 24 fgdulsdes Ak gl

5) #Hgk 3215 AT o] ulZ DNA Ploidys} &
A dls #oJ zlel7t ggiel

ZE : 713 £ F2eA aneuploid 1134
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