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DNA Ploidy as a Predictive Index of Therapeutic Response in Lung Cancer

In Seon Choi, M.D, Shin Seok Lee, MD, Jae Beom Yang, MD
Kyung Ok Park, MD and Sang Woo Jung, MD*

Department of Internal Medicine and Department of Pathology*
Chonnam University Medical School, Kwangju, Korea,

Background: Although many authors have reported that the median survival time of surgically
resected non-small cell lung cancer (NSCLC) was shorter in aneuploid than in diploid determined by
flow cytometry, there are few reports about DNA ploidy using bronchial brushing material in all
types of lung cancer. '

Method: The DNA ploidy test results of 109 consecutive patients with lung cancer were analyzed
to find the relationship of DNA ploidy and anatomic or physiologic stage. And the differences of the
response to various therapeutic modalities according to DNA ploidy were evaluated at least 8 weeks
after the begining of the therapy.

Results: Numbers of patients with DNA aneuploid pattern or high proliferative activity (S+G2M>
22%) were not different among the various cell types of lung cancer. The relationship of DNA ploidy
and anatomic or physiologic stage was not significant. However, NSCLC patients with high prolifer-
ative activity showed more advanced anatomic stage than those without that (p<0.05). The short-
term response rate to therapy depended on the anatomic (p<0.005) or physiologic stages (p<0.05) in
patients with NSCLC, and not on DNA ploidy or proliferative activity.

Conclusion: DNA ploidy test using bronchial brushing material revealed that high proliferative
activity means advanced anatomic stage, but it was not useful to predict the therapeutic response.

Key Words: DNA ploidy, Proliferative activity, Therapeutic response, Lung cancer

3, Vol. 39, No. 2, April, 1992

A £

2o FHAEE FAAE vj3] Ajedoz
Aato] ofo] e 54E AL YE Az, 2ol
Al A 24 414 (flow cytometry)oll ol ZoAZ
el DNA #a¢ vlad 47 $4% 4 YA 7

*E EEE 1990 E Adiga gedTeliag off
of A&,

g} Z+E FokA| 2ol 4 DNA ploidy 249 A4 ]9
o B dF-Eol FuldellA T3 A=z ek,
e} ol 3 o Az Fejel yrlof] whel AAH
£ Aoz & geA o slaA 2o Lo)A aneu-
ploid &4}o] diploid £ ¥t} A&7 7}e] e Ao
2 934 DNA ploidy® £8.8 ol&3lAle] Aeg
B2l mefu Gt AL g vlEAE
#Hote] #¢F dFe HE Aol AFIL £AZ
Ahe 23] A ARE oA B A+FAE

- 150 —



et AAEL L8 AZ FulE o 23 A4 5
AR A ZlRA e Aol o3 A2 FTRL o] %
3te] DNA ploidy s £330 24 ofeir}x X2 )
TS dAH o7 AZT & YA 43S Axs
of Bgtow] olo] 2 AE ¥ m e},

tHa gl by

1991 1958 129701 Aol ed g Wzt gl
sted sk oAl sl Z|BANAAAAE Al oA %
Aol 7182 £4-& 4 e 2o 2 DNA ploidy
AR A 19260 Bl M 2Aetd oz soho

2 2A4=90d 10905 Ao 2 Bl e, o|F X &
HE wbe-& Hhsly] Seia HE A 8E AARA A
ol o] 4
3=

et
o

=
skAl= 584 o) g,

djAARe) A2 dR) 9o, o=} 10o] ; -2 ot
60.6:8.34) (36~804) | 2Azhd §Y& aAzt
31oll, wlaA Zsqk 7800 (A Az o 58, A% 14,
RA L 1o, =B 3iel 5ol ; SEA, AYH ¥AE
Table 13} 7otz ; 2A g4 Agkepl-2 7| JAHA A
£ 53 24 A S8 A0t 1034, £2427
Al At oAl al 73-¢ 1el, AFHARLAHA 1], d5pA
ZA AL 200, AFHZAZA 200130} S5 g7
AAL LA g-L Veterans Administration Lung
Group(VALG) &} ub!t, e]aAZ A9k FA 7%
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Table 1. Clinical Characteristics of Subjects

Small cell Non-small cell Total
Subtotal Squamous NSNSC
(N=31) {N=78) {N=58} {N=20) {N=109)
Sex (M:F) 28:3 71:7 54:4 17:3 99:10
Age {yrs) 61.7¢7.6 60.2:8.6 59.538.5 62.428.7 60.618.3
Anatomic Limited 11 1 3 3 0 Limited 14
stage i 0 0 0
Extensive 20 flla 31 28 3 Extensive 95
Hib 28 . 19 9
v 16 8 8
PS score 0 2 6 4 2 8
1 5 30 22 8 35
2 15 15 12 3 30
3 4 17 12 5 21
4 3 5 4 1 8
Therapy :
Operation only 0 4 4 0 4
Operation & irradiation 0 1 1 0 1
Operation & chemotherapy 0 1 0 1 1
Curative radiotherapy 0 17 16 1 17
Chemotherapy 21 10 6 4 3]
Palliative radiotherapy 4 11 10 1 15
Conservative treatment 3 13 8 5 16
Drop-out 3 21 13 8 24

PS : performance status (Eastern Cooperative Oncology Group)
NSNSC : non-small non-squamous cell in this and following tables
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A A Eve £AZAGS Fdstetey 210, 2ELY 7
o]l v, vlaAZsde dA4e(iAd e
o ettt e e Y AE 28 60, SAAW
AAAE 1700, Sotsistay 106, 2ELY 24424
AZF e kol 2o 7} 9121 ek (p<0.001, Table 1), &4
ZolgkolAe] ekt a e CAV (cyclophospha-
mide 1000 mg/m? IV, doxorubicin 45 mg/m? IV, vin-
cristine 2mg IV q 3 weeks)® & VP-16P (Etopos-
ide 100 mg/m? 1V, cisplatin 25 mg/m? IV days 1-3 q
3 weeks)'Y, CAV/VP-16P(3te] $71A& muz)®
2 393, vlaAzH YA CAP (cyclophospha-
mide 400 mg/m? IV, doxorubicin 40 mg/m? IV cispla-
tin 40 mg/m? IV q 4 weeks)P 2 &}gich

Aol g ubge Hrhs JeA FH XA 25
& £37} 8~125 ¥ 9A £A=HGE o “bd )
(complete remission)”, #7de] 26%°l4 Zi=5Q-&
o “H-E315) (partial remission)”, = oldld=] “&d
(stable)”, #HH&# “°t8(progression)”eta 43}
Hdrk .

DNA ploidy A At Citrate 913 & < (Trisodium
citrate dehydrate 0.882 gm, Nonidet-P40 1 ml, Sper:
mine 4HCl 0.522 gm, Tris (hydroxymethyl) amino-
methane 0.060 gm/1000 ml, pH 7.6)0} 7dx<4 2
AL LS EE] ¥, o|7E 60um -39 UYLE
258 58] AFAAAA ol GalH T4t 108/
mio] HE5 2hE b trypsing ol A2 g Bal4)
713, trypsin o449} RNAse £42 2840},
Propidium iodide ¢ %} 22 DNAE d 447 %
FACScan(Fluorescent Aétivated Cell Scanner, Bect-
on Dickinson Immunocytometry System, USA)-&

o] %-8led 488 nme] argon laser2 A3sle] HAld ¥
39| 7}=E channel 48 $A3tdrh, 24 gy
3 w3 £&E AAsS Hs BDISS Consort 30
program® o|&319ich. DNA histogram A+ $4 87
(crbc) M zA el 2,845+ channel 4% DNA index
(DD =10l2} 83, GO/G1 3¢l DIZ} 0.95-1.05%1
A=t 912+ diploid, DI=2 -2 49} polyploidE 23
g 7|ele 25 aneuploide} sl .o0) | AZF7| 844
GO/G1 =HA17} 78% minkol: S} G2M %hAI 7} 22% ©]
Aol 74$E 2 A3 F(high proliferative activity,
HPA), 2384 94+ 7% AF4 ¥ F(low prolifer-
ative activity, LPA)ol2} slgdcth, Aneuploid okl
A S+G2M A v]€-2] A4ke diploide} aneuploid
4Z S+G2M gHAle §& AA AEFE rolA 3
gk GO/Gl Az WelAl4(CV)E diploid wi+
5% ©]s}, aneuploid W+ 3.6~6.4°]%ivh

EAA A 2l Chi-squareol 9J31%12= pgt 0.05 =]
uidw] fod slog A stk

# o

Aoz ZAsgH 109¢ell4] DNA ploidy A4

aneuploidis 5044 (45.9%), diploid 59+ (54.1%) °13)

o, &4 233} FolAE 14/31(45.2%), 8l A L5
ot Foll4+ 36/78(46.1%) 7} aneuploid 24 (34

© 9o} 44.8%, Al 35.7%) AL Ye) Abolel] aneuploid

o] W] Alo)7l gigla, nFAHTE 44
% 11/25(44.0%), Pl&AZHA L 14/59(23.7%)r2A
- AA Tl A 7} B 7 ge] Qo) EAF e

$9]8421= ket (Table 2).

Table 2. Distribution of DNA Ploidy in Patients with Lung Cancer

Small cell Non-small cell o Total
Subtotal Squamous NSNSC
No. {%) No. {%) No. (%) No. (%) No. (%)

DNA ploidy .

Di— 17 (54.8) 42 (53.9) 32 (55.2) 10 (50).. 59 (54 1)

Aneu— 14 (45.2) 36 (46.1) 26 (44.8) 10 {50) 50 (45.9}
Proliferative activity

High ) 11 (44.0) 14 (23.7) 11 (25.6) -3(18.8) 25 (29.8)

Low 14 (66.0) 45(76.3) 32 (74.4) 13 (81.2) 59 (70.2)
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Table 3. Relationship of DNA Ploidy and Anatomical, Physialogical Stage or Therapeutic Decision

Small cell ~ Non-small celi

Subtotal Squamous NSNSC
H P HPA, HPA

oia o oia N o TN o '»LPA/
Anatomic  Limited 6/ 5 2{ 7 | 2/ 1 0/ 1 2/ 1 0/ 1 0/0 0/0
stage 1 0/ 0 6/ 0 0/ ¢ 0/ 0 0/0 0j0
Extensive 11/ 9 9/ 7 1lta 18/13 419 17/11 3/17 2 142
b 14/14,° -9/10:. 9/10 8/ 6  5/4 1/4
v 8/ 8 115 4/ 4 0/ 8 4/4 7
(p) NS NS NS (0.02) NS (0.01) NS NS
PSscore 0 Y1 20 274 o/ 4 1/3 03 11 01
1 41 13 1713 616 1210 5/12 53 1/4
2 7] 8 5/ 9 8/ 7 3/ 9 7/ 5 3/ 6 1/2  0/3
3 3/ 1 11 12/ 5 312 10/ 2 2/ 8 2/3 1/4
4 1/ 2 1/ 0 2/ 3 1 2 ‘1/.3 1/ 1 1/0 o/
{p} NS NS NS NS NS NS NS. NS

Therapy .

Operation only o/ 0 0/ 0 1/ 3 1/ 2 1/ 3 1/ 2 0/0  0j0
Operation & irradiation o/ 0 0/ G 1/ 0 6/ O i/ o 0/ 0 0/0  0/0
Operation & chemotherapy 0/ 0 0/ 0 1/0 0/1 0/ 0 0/ 0 1/0  0/1
Curative radiotherapy 0/0 of0 8 9 31 8/ 8 3/10 0/1 o/
Chemotherapy 10/11 7/11 6/ 4 13 3/ 3 1} 2 3/1 o1
Palliative radiotherapy 3/ 1 2/ 0 4/ 7 1/ 9 4]/ 6 1/ 8 o/1  0o/1
Conservative treatment 271 Y1 716 41 5/ 3 3/ 3 2/3 /4

(p) NS NS NS NS NS NS NS NS

* D : diploid, A : aneuploid,
NS : no significant. '

DNA ploidy2} %24 712}e] AgtiAle 4425
-2 diploidsl =344 717} 6/17(35.3%), aneuploid
o 5/14(35.7%) & Aoi7t gl slaA Tl x
diploid=} 1 /1I/Ma/IIb/IVE 2/0/18/14/81 ©] )
aneuploid =i+ 1/0/13/14/88A4 Abol7} giglent ¥
aA 2t A nFAHF o AFSAH Fol =le 8
A7z AGE A7) {954 Bt (p<0.05).
DNA ploidys} Azl yir]|ete] A& FA4dez &
o) ghal gkskon, vlAAZA G AR A& F
F DNA ploidyell wtel 98 el it (Table
3.

255 Algsli 85 o4 At £ At fAe] sbE
5 580] o 4] DNA ploidyol] w2 Hkge] ol 24
Lo otell M+ diploide] F-#-38 5-& LB+ 4l
2% 58.3%2 4 aneuploid#] 45.5% 2t} o7t &

HPA : high proliferative activity,

LPA : low proliferative activity,

Agpo] gort FAH ez Fo5kx] Yk (X2=5.
30, p=0.15)," ¥l A 2ol A & FAI oA, 25
A7 AZARATF Aol F§ Aol UL
(Table 4). et} 8134 Wlo] upd 2o thah 2k
29] ol AMEH AL EAF S FoloAE
Srotut W77t A WYL W) ofshkE £ Aol D
(X2=6.27, p=0.10), v]A EH 3l A& A 34 7] o]
sol A AT 257} 6o, Rl o] ake] 99
Qi uFS-S 9l ASs} 11el2A WM 39.3%(11/
28) % velllgl ot Al 44 7)ol A& 25 obshslo] %
A7l @t fol8 Fols vhehigieh(p<0.005,
Table 5). A2 W7o A 5ol B uhg-e 2425
oA Tty ot wlaATsiote Wr)s} Asls)
Qe W foshA otskEl: skl e (p<0.05,
Table 6), 8] A=A ZtSolA 5 E35) 35 Abu| ool A &)
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Table 4. Relationship of DNA Ploidy and Response to Therapy

Small cell

Subtotal
D/A  HPAJLPA

D/A HPA/LPA

Non-smalt cell

Squamous
D/A HPAJLPA

NSNSC
D/A - HPA/LPA

Complete Remission 4/0 1/2 3/3 1/3 2/3 1/2 1]0 ; 0N
Partial Remission 35 2/4 2/3 112 13 12 10 0/0
Stable 2/1 2/1 4/2 0/4 3/2 0/4 1/0 0/0
Progression 3/5 3/3 8/10 5/8 716 4/5 1/4 1/3
{p) (0.15) NS NS NS NS NS NS NS
Table 5. Relationship of Anatomic Stage and Response to Therapy
Smalt cell Non-smali cell :
Subtotal Squamous NSNSC
Limited/Extensive I/1tia/1HB/1V I/ilia/Hib/iv 1a/tlib/Iv
Complete Remission 2/2 2/4/0/0 2/3/0/0 1/0/0
Partial Remission 3/5 0/3/2/0 o/3/1/0 0/1/0
Stable 2/1 0/3/3/0 0/3/2/0 0/1/0
Progression 0/8 0/3/8/7 0/2/6/5 1/2/2
{p) {0.10) (0.005) (0,01} NS
Table 6. Relationship of Physiologic Stage and Response to Therapy
Smali cell Non-small ce!l
Subtotal Squamous NSNSC
1/2/3/4 1/2/3/4 1]2/3/4 1/12/3/4
Complete Remission 1/211/0 6/0/0/0 5/0/0/0 1/0/0/0
Partial Remission 2/4/th 172110 0/2/1/0 - -1/0/0/0
Stable 1J2/0}0 4/11jo 3N 1/ojojo
Progression 0/5/1/2 6/1/7/4 411/5/3 2/0/2/1
{p) NS (0.04) {0.05) NS

FA A Gk BASL S, a9 AxFe F
Al 7h Aol FAA ooE 7¢ 4 sicH(Table 5,
6).

2 ot
1°‘° BHL TAlN A Fate] ofef] &7} Al F 1

E AA L oAl E ke F FUTE Aol
Boje, $-ehrieh IS} oba B} 391 o3} 69
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Ak 2004 E<t leke] HAol® el w9
3 59 JEEe THAYelriete A 30%, A
50% A=7F 79 #Hst glv Aoz dA e,
A2g sl Mukss] A o] Wl AEEA
EAE ofel7iA & ol E et glod, ATl A
Z.9) DNA &3¢ 243k o] ol F H7idl =50l
He Aoz ¥w S0,
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% ke A22A 2 o] HPAAE el 3
el M3 d ol oj9jolx DNA ekl #ste
2% F de Aoz Wz, 2] DNA 5o
A4 FFIAEE ) FA A LA by o] whedglel e} u]
a4 47 DNA &%& 348 4 A =3z, 4
AZAAEE AR A 2] Be] el g B wiyae
g2 Az FAYA: T $A4E & e B4
o] Qlom®d Agie] L Aoz ¢ 3 gte
55 Hrlste $2 ez Aol gol ojgd
490 Heg war,

DNA histogram# €€ 4 Y+ AXE2E DNA
aneuploid 2k 2.4 (stemline) &} -F%, aneuploid 7}
A E el Ax DNADNA index), AAAZ 29|
A3 (proliferative activity), %4 DNA diploid
G0/G1 2t} gk DNA o8 713l 4| Z {aneuploid) 2]
ulgo] gledl?, HAFE2 442 aneuploid® el
Za#l4-7} Aol 4 DNA index2} aneuploid®} v]-goi] o
& A AL A FriRukg RS, o
ubd o 2 DNA aneuploid 7Pl 22} $-57) 714 =)
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el 34242 4L ZEAET obd Az THE
w3 4 ¢47, aneuploid A Z7F AAY 10% o)A,
aneuploid GO/G1 # 124 o) diploid & .4 o 2 ¥l 4
A el 4 Qlojof 5ud, diploid Al 27} wha] F4]5
A gholok S o] & Elu, & 2 slulo] JZAEE S
S 28 4 3% 9 TAH sloin F4lHe &

& Aol e o g ¥elch Fokdlzul A
g oz AAEl7] 84 anticytokeratin 335 o]
S8k wb ol glov®® e o) &5)x) £3ta glow,
Al A ZA A S Alell g4 (image processing)
22 AAE 4 lev M 571 T Dol iE2,

Aneuploid#t 7ZA YT BRUEE AZGehol
kel §-23 zlel7t ¢leich Bunn$293} Barlogie®®”
2 oA AAFEolA] vl Tt LA TG B
©} aneuploid ¥ o] o F3keha 33l o 7599 A
AE AL elabrlAg 229 61.5%, w44z
o 57.1%= Ael7l edgieh wlAMEZIYG FoAE
VolmE9- #Asabelal 76.2%(80/105), A4 92.7%
(51/55), Isobe'9¢ |33 Fiok 63.2%(36/57), A%+
88.2%(60/68) 2.2 HyjAtslql ¥} Agkol]4 aneu-
ploid7} o B-& 7o g ¥ a3,

N

i

Sahin5?8-& v]i A Fd 9ol4 aneuploidi AAZ
Aoz BE AAE AAL 74~100%2A paraffin Z
2o 2 Fe AR AH 55~65%0l wlal Erhn
st AR AAE BEow e FA 43
£ 46.1%2 9A vehgtth AREe 24 o] &3
tfAl st QL Az AAE U] ol
2 3 A3 AZE oA F3a 79 g4zhez ¥
B AZE Je ALE ol A g & dzich
A2 A ALITEE o] 4T AAE ;AL 4H
A L&A kA E AE-go] 42.6%(23/54) 2 A e}
wowy, 7|BA A Y AL o] &30 Deinleins02] 44
£ HAZE AEE0) 83.3%(25/30) 1%l eh, et Al
ZE RAAA Eo vla]l Aol 27 wifol fA ol
A e 4 9lend, webx AFalel o8k Al Al A
aneuploid7} A ZzAol & A2 o] B4 Y& 5=
gepy, Fr] Aakgl AL 44 Az Audg o] &3
ok & Aojup glAH o 7 vim 4JA d& +
BRo JA A FLARE FF AT A
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Jubd Al NO/N1/N27F 45/10/0914] =& aneu-
ploid =& 29/9/72.A4 aneuploid= f-2] )4} A 3 5] o
A3, w8 AAEe AHAM FAH wet 253
2ol v A 2o gtollA Sl -A 7ok Fol g HAle) gl
ook, Az HulZeke Al G50 A =HriR|
2 gos} glodeh, Agupde 4AZHGL goksst
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A gol th3 w32 Hrlshe AL HT AL/t
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515, 33FE Rusle] glond®, AAE AHE Fel4
7t AolA BAIA 2o+ glgleu AH4 Wy da o
uhg-o] £& o] ' Aoz ngc) viiAzse
oA x4 Al X &-F 6000cGy °14 P& Al 1
2 A 297130 54 AEE0] 20% o4, Al 3979
€ 6% d¢gd ey 464 ARGH A=
{neoadjuvant therapy) ¥ 7%+ 458 50~70%, A
olAd = 20~40%, AelAolAN FAAE 0L
20~31F, L& oyul P& v T4 AE77} 14~17
F2 ¥asloli AEubga) s ¥-H g r]o] ale} o Foj
atol7k e Aoz Bl NAE 4He Fa4rt 4
o4 z+ A & uhiol gloiA SjEA Wriel A go g
uh-Fe] FAE BAlE Z3hn AAE AR BAE
ol w7]7 A=A e Aol e dkgol o] §
< 4F 52 A AEE Agste g3 AeelA
= gty S nEAYE AYIIA Jkol g
o] A&He Ao Mo|xut ojd Ay Wyoz F]
A s 7o) wpe}t 2 oA E7E 2l 2ol 7t YAtk
Aeld yrle 32 51y rle} Azlo] glojA ¢

oYl FE5F Aud AR S, ALVl 5 F

< ez g §lowi® zAFe] AL AAX
HdoAlAlE o7t gigleot vaAZ el e o9
7b YR, AFAH 1o eldsbA 2 e el Ao
of 2] & d o] AU o2 malch

DNA ploidyel] =& ul$-2] Aol LA Z gkl
diploidw] ¥l-3-8-°] aneuploid ®.t} %7} H9tou}t E4)
3 997t ggich Johnsons "3 Abes ¥ SthA|
+Ho| 2 747t A7t U Aoz ¥y

Bunn$%03} Quds*s) 44& 42l Aelst 8

oA A Al Zu ool HhalAE old Edtol e Aele]
o, 22y o8 dFollA 464 A5E & viLA e
+2 aneuploid & 15418& Jehll& A4$ AFE7
7ol e Aoz Buso] g0 o FoMx H
3 el e FofshAut AP AT} o]9]e] wl4Al
Zok® T2 AoH0 A& 997} gl Aeg s
A Al zgeol wtel zlol7} s Aoz waleh _
DNA ploidy7} sigte] -2 7)ol ol A= A
7t Qe Aoz dolx, sF-HH o e} o F7) e
AL oln] & oeix gl7] @l DNA ploidys} %
of BlX& G AFAyrlol s A F94E Ao
2 Holdh, #iFHg71et A Felo] o3 3L 93}

7] 15l Al 19712 48 AP detE e
3l van Bodegom 5322 A A4+ 6 AEE 9]
diploide] 53%, aneuploidw] 48%2 <& =to)7} ¢l
932, aneuploid &< vl 2] aneuploid 4| ¢ 47}
10% o144l 7%l 6d AEE 3B5%2A 10% =l
78%°l w8l f-o3A dekeh aEv A8 &z
E10283340.2 DNA ploidy7} #5447 ek 53 A<l
WA odlFol Fakg 7Ae Aoz Hudgich

AAE o] Z1UANA A 7 TLE A
WA Aleet wEA ews APT A-EE 2D
Ten Velde5*V¢] A Ho)4+ DNA ploidys} A&7 74
ol IAZF giia, SxHAl o] 17% ol ¥ At
g 7gol ula] o3} etk ARE] v LA 2]
ok-g 4o 2 g 4.2 DNA ploidyt} SEHAE3 =
5 997l giglen, Hd=istA A5E & vl4M Eelgr
e AAE AR sl x, 24 A4l 7134 £2
o &% Alzdtd & ASslgond, AE77 Al
712 gofl B E dhuhE Bokdd Aol el YA o
£ A#7 Jelk s 4 A ZAFel o g #A4F
4oz a4 Zhzhe] ) guiyol] wet Awiyn, =3
AR 7| AA £4ol oA A XY FEL vad B
o, 23 7|7k JAst] AE7)12kS Aolo] HF ATFE
&8 el gle Aoz AzrE g

2 o

ATl | g A PP LA Zo el A FAA
Z A4 (flow cytometry) 2 2 DNA ploidy& £33
-] aneuploid FF¢] diploid £ X} A&7 7ke]
Ze Aoz vause] gld, LAY 2T 9
ol A 71 BA] £ g Alxehd FLE o] &3
%743 DNA ploidy7t A& g 438 & 5%
4 Y& AUA Yol A7F 3t

WY . 7| BAHA A 71 BA S-S #A
£ $Eo 2 DNA ploidy AAHE A Ysigin =484
22 Hgtez AN 10945 4o s A
2|3 #7]9} DNA ploidy ¢}¢] #AE HE3IH L, A
2E ARYA 85 ol AV & AER & A
©l 5862 tj4ko 2 DNA ploidyel whg ukg-9] 3ol &
ARt
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Ha} .
D Az Yool wa} aneuploid & 22418 (S+
GZM>22%) 9] 28 Wl x & o]} Siﬁi"/}

2) DNA ploidys} si 54 2|4 7= §-2/8 2t
o &%k Bl A ZA G nFAHFulE 224

& Fof] Hlﬁﬂ A W77t AP A0t wkeh(p<
0.05). .

3 Azl HEE -2 854 ool w}e} apo) s} gl
Ao (AL p=0.10, v] A ZH 3t p<0.005),
A2H W7ol delAE v)iA Lo ol dat zpo] 7} )
% eHp<0.05),

4 DNA ploidy®h 52 2ol whebA & A 2ol 3
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