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Abstract=

A Comparative Study of DNA Ploidy Pattern by Flow Cytometry
and AG-NORs in Colon Adenocarcinoma

Jae Man Kim, M.D., Han Sun Kim, M.D. and Sae Min Kim, M.D.*

Depariment of General Surgery, Seoul Red Cross Hospital
*Department of General Surgery, Kovea University College of Medicine

In colon adenocarcinoma, it has been well known that the prognosis of the disease depends
on the Duke classification, histologic grade and serum CEA level.

To evaluate the relationship between conventional methodicellular differentiation by histo-
logic grade), argyrophilic method(Ag-NORs) and attractive method(flow cytometry), we stud-
ied 30 cases of colon carcinoma who were operated at Department of Surgery, Korea Universi-
ty Hospital, from Mar. 1987 to Feb. 1992,

The results were as follows:

1) Of the 30 cases of adenocarcinoma, 21 cases(40%) were DNA aneuploid type.

Diploid type was 83.3% in well differentiate type, 57.2% in moderate differentiate type and
33.3% in poorly differentiate type. There was a positive correlation between type of ploidy and
cellular differentiations of colon adenocarcinomalr=0.28).

2) The cytometric S-phase had a significant difference with cellular differentiations of colon
adenocarcinoma(P=10.05) and cytometric G0/G| phase and proliferation index had a correlation
with cellular differentiations of colon adenocarcinomalir= —0.33, r=0.34).

3) In Ag-NORs study, the mean number of Ag-NORs was 5.68+3.77 in aneuploid type and 352
+1.75 in diploid type. The mean number of Ag-NORs had a significant difference between
dipoid types and aneuploid types(P =0.05).

4) There was a weak correlation between mean number of Ag-NORs and cytometric G0/G
phase, S-phase and proliferation index(r=—0.28, r=0.26, r=0.28).

5) The cytometric S-phase was 8.5+9.0% in diploid type and 19.9+11.7% in aneuploid type, Gl
/G phase was 86.7+9.8% in diploid type and 75.6 £11.5% in aneuploid type, proliferation index
was 13.31+9.8% in diploid type and 24.4+11.5% in aneuploid type. The cytometric 5 phase, GO/
Gl phase and proliferation index had a significant difference with pleidy pattern(P =0.006,
0.006, 0.007).
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Table 1. Cell statistics, proliferation index, ploidy patterns and Ag-NORs in colon adenocarcinoma

=£ ——  —————_]

Case pp  GU/GI S Gz2+M G2+M  PI - Ag-NORs
No. (%) (%) (%) /Gl (% ) C'# N’ & Score
| D 85.5 49 9.5 1.86 14.4 WD 220 1283 G583
2 D 719 16.1 6.0 1.87 22.1 WD 231 394 1.7T0
3 D 96.6 1.1 23 1.91 3.4 wD 238 467 1.96
4 D 79.5 10.1 0.4 1.89 20.5 WD 208 205 242
5 D 034 1.6 2.0 1.B5 6.6 WD 210 629 2.99
3] A g1.0 15.8 3.2 1.88 19.0 wD 207 an8 2.69
) D 94.0 43 1.7 1.92 6.0 MD 227 451 1.98
-] D 99.1 0.3 0.6 1.87 0.9 MD 206 256 1.24
9 D B7.2 79 49 1.88 12.8 MD 217 1489 6.86
10 D BB.7 6.8 45 1.87 11.3 MD 207 408 1.97
11 D g2.1 43 a7 .85 8.0 MD 204 BOB 3.96
12 D 96.7 2.0 1.3 1.86 3.3 MD 200 672 336
13 D 01.4 6.2 25 1.92 8T MD 228 656 2.87
14 D 70.9 195 9.7 1.85 290.2 MD 151 751 497
15 D 88.4 23 93 1.85 11.6 MD 224 615 2.T4
16 D 749 16.7 8.4 1.91 25.1 MD 210 1310 6.23
17 D 62.8 37.0 0.3 3.17 372 MD 204 1044 a1l
18 D 8l.5 3.7 47 1.7 8.5 MD 209 1088 5.20
19 A 84.8 14.1 1.1 1.88 152 MD 210 404 1.92
20 A 61.2 36.0 28 1.93 38.8 MD 216 300 1.38
21 A BLT 16.0 24 1.84 18.4 MD 210 2520 12.00
22 A 8z2.1 11.2 6.6 1.86 178 MD 216 137 5.26
23 A 77.2 17.1 2.7 1.88 228 MD 215 1616 751
24 A Bl.4 14.0 4.6 2.02 186 MD 212 1844 8.69
25 A 835 6.5 9.9 1.83 16.5 MD 211 1542 7.30
26 A a0.8 4.8 44 1.81 9.2 MD 213 273 1.28
27 A 69.7 30.1 0.2 2.00 30.3 MD 212 2272 10.71
28 D B9.4 B4 2.2 1.92 10.6 PD 214 425 1.98
24 A 56.1 37.8 6.0 1.90 438 PD 203 446 2.19
30 A 58.1 35.3 6.6 LT 419 PD 210 1521 T7.24
Pp: Ploidy pattern, A: Aneuploidy pattern, D:Diploidy pattern, S: DN A synthesis phase,
PI: Proliferation index, M: Mitosis phase, DIF: Diagnosis with differentiation, WD Well
differentiated, . MD: Moderately differentiated, PI: Poorly differentiated, C’#: cell numbers
counted for ﬂg-Nﬂhs, N’ #: Ag-NORs numbers of cell counted,

: Ag-NOR numbers

Score Cell numbers
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FEFEEHAMME 2 214F 124 (537.2%)F Di-
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G0/Gl Phase2] %t 61.2~99.1%3x Has
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%ol HIe 43+3.1%)%c G2+M/G13} Pl
2] == 2z 1.94+£0.29, 16.7 £ 10.6% =%t

Mgt dekE 3+4F 1+40(33.3%)7} Dipoidyd =
dew o] FoF2] S-Phase?] H#+ B4~378%
2 ceofstezn, oL 27.2+16.3%cel%dch. GO/GI
Phase 2| H#+= 561 ~894% gy #Ho7& 670+
18.8%%ict. G2+M Phases| ¥ 2.2~6.6%]4%
I oL 49+24%)%ch G2+M/GI3 PI9 o
T3+ zZhzt 1.90+0.03, 32.1 £18.6% <)%},

5 g Filxel] a2l 87 GESFE GO
+Glgke duem(r=-0.33, P=0.29), S Phaseg!
& F7lehen(r=0.39, P=0.05) =4 Plats &7}t
Ackr=0.34, P=029). 2= G2+Ma G2+M/
Gl& 2%y gacsles rite] 0.03 9 0.0, P
Zkel 08 9 0.7% ®A7t glgdcHTable 1, 3, 4 and
Fig. 1).
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asdgke Ag-NORs 2 #37} 1.70~5.83
Ao Had 293+150°1dn FFEEH 4%
& Ag-NORs 2| #47} 1.24~12.07}2]ge o
& 4.88+3.11°13l2 HEsdeke Ag-NORsT 9
M 1.98~7.247 74l HFL 380+2.98<]%]
ct. Ag-NORs & ni@sh4gtices 550} 28
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Table 3. Ploidy pattern according to the cellular
differentiations in colon adenocarcinoma

(N=230)
Table 2. Cellular differentiation in colon adenocar- Dis o Ploidy pattern
& =30 erentiation .
cinoma (N =30} Aneuploidy(%) Diploidy(%)

Differentiation No. (%) Well Differentiated 1(16.7) 5(83.3)
Well Differentiated 6(20) Moderately 9i{42.8) 12057.2)
Meoderately differentiated 21(70) differentiated
Poorly differentiated 3(10) Poorly differentiated 2(66.7) 1(33.3)

Total 300100) Total 12(40.0) 18(60.0)

Table 4. Cellular differentiation and mean value of DNA flow cytometry in colon adenocarcinoma

Differentiation GO+Gli{%) S(%) G2+Mi%) G2+M/GI PI{%)
Well differentiated 8.7+ 1.7 B3+68 44+32 1.88 +0.02 143=7.7
Moderately differentiated 233106 1224108 43+3.1 1.94+0.29 16.7+ 10.6
Poorly differentiated B7TO9+ 188 27.2+16.3 49+24 1.80+ 0,03 32.1+186
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Fig. 1. Floid patterns of colon adenocarcinoma.
A, B: Diploid pattern
C, I¥ Aneuploid pattern

0.28, P=0.45) , Ag-NORsel He|s AE£7(C #)
1} $ Ag-NORs &7HN"#)= a5 0235
0.222 4 4#fH L ojebdci{Table I, 5).

1) 24E iFddolMe FHESEHYR 27|24
Hogoll ojgh Hute 6w

Ag-NORs 535} DNA $4E £4F I Phased|
A gl A EWEEe] FHe GO/Gl Phasest+ r=
—0.28, S-Phase®= r=0.26, PIg2 r=—-02824
Wl AbabgtArr glaiedd G2+M Phasest= r=
0.17, G2+M/GI1AE r=00724 Azt gl

Table 5. Callular differentiations and average scores
of Ag-NORs in colon adenccarcinomas

Average score

Differentigtion

Well differentiated 2.93+£1.50

Moderately differentiated 4,88+3.11

Poorly differentiated 3.80 = 2.98
c},

Ploidvel ©& Ag-NORs scores] F45%
Aneuploidy+ 5.68 £3.77, Dipleidy+ 3.5211.75
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+ Eo Aneuploidyel+ FHdzez 22zl4 g
257t o EUcHr=0.40, P=0.05).

e gat& =g e, Ploidy«l ==} +&3
W 6708 Fo2 Y 4 ko § D 2Rsighe
W4 Diploidy <, @ 2¥-#ete]ws] Aneuploidy
+, @ F5=Fsgte|d4] Diploidy &, @ 5%
Felotelwd Aneuploidy &, & #HEslgho)d 4
Diploidy +, @ #t#ste]®i4] Aneuploidy 2
2 uE 5 edgdd. 7 #el4 GO+Gl Phase, S
Phase, Proliferation index+ a8 aal F3ley
t}= Ploidydl weps A Exwtgo| 2oz} = #
& ¥4k S G0+Gl Phase: Diploidy A=
aa-ghdst B6.6+8.3%, FEETE4S 865+ 11.1
%, Ula-Fdst 89.4% %2 HP=0.97) Aneuploidy
o 4= 81.0%, 79.2+8.8%, 57.1 t1.4% 2+ Aneu-
ploidy+l 4 #Ha48tdcb(P=0.09), S5-Phase+ Di-
ploidysl 4+ m¥-3p4st 68+63% F5wilds
9.3+10.5%, o138 43k 8.4% H2-HP=0.75) Aneu-
ploidy=| 4+ 15.8%, 16.6+10.3%, 366+ 1.8% =4
Aneuploidy«l 4| 784k (P=0.15). Prolifera-
tion index+- Diploidy=ll 4+ 8344 13.4+8.3
%, E=wi4dqk 13.6£11.1% , olsdsk 10.6%

Herh{P=0.97) Aneuploidy=l<+= 19.0%, 208+
8.8%, 429+ 13%5E4 Aneuploidy«l+ F~}aladc}
(P=0.09). =eivt G2+M Phase, G2+M/Gl&
Ploidy#| =z} zpe|z} glalc},

Ploidysl <& +HEx93&2 A3 GO/GlE
Diploidysll 4 86.7+9.8%, Aneuploidys| 4 T5.6 £
11.5% 2 Aneuploidyeld 28]l Fistedir=
—0.49, P=0.006), S-Phase: Diploidysl+ 85+
9.0%, Aneuploidy+4 19.9+11.7% = Aneuploi-
dy«l4  2l=|2lAdl  FrkEld(r=049, P=0.006),
Proliferation index= Diploidy=sl+ 13.3+9.8%,
Aneuploidyel 4] 24.44115%% Aneuploidysi 4]
egje| gl A S iEtEchr=0.42, P=0.007)(Table 6~
& Fig. 2, 3).

Table 6. Average scores of Ag-NORs according to
ploidy pattern in colon adenocarcinoma

Ay e

A bers of
No. of Cases Ploidy pattern verage numbers o

Ag-NORs score
12 Aneuploidy 5684377
£ Diploidy 352+ 1.75

Table 7. Mean values of Flow Cytometry in groups of colon adenocarcinoma according to cellular differentia-

tion and ploidy pattern

p———————————-S . ———————— - e R T T —
Group GO+G1(%) S(%) G2+M(%) G2+M/Gl P1
WD D 86.6 8.3 6.8+6.3 46+35 1LBR+0.02 13.4=8.3
MDD 86.5=11.1 93+105 43+33 1.90+0.38 136=11.1
B.D, D 89.4 8.4 22 1.92 10.6
W.D, A 81.0 15.8 32 1.88 19.0
M.D, A 79.2+848 16.6+10.3 42130 1.90 +=0.07 208+88
P.DA 57.1+1.4 I66+18 6.3+-0.4 1.89+0.02 4289+1.3
W.D: Well differentiated adenoca, M.D: Moderately differentiated adenoca
P.D: Poorly differentiated adenoca, I Diploidy, A: Aneuploidy

Table 8. Mean value of DNA flow cytometry according to ploid pattern
Ploidy pattern GO/G1(%) S(%) GZ+Mi(%) G2+M/GI PI
Diploid B86.7+ 98 BS5+ 9.0 43132 1.94 =031 133+ 9.8
Aneupoid 756+115 199117 4.7+2.7 .89 = 0.06 244115
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Fig. 4. A: Most of cells have 1 ~2 Ag-NOR in the nucleus
B: Most of cells have 3—4 Ag-NOR in the nucleus
C: Most of cells have numberous Ag-NOR in the nucleus

NORs#| digl 77} AgdFep} o] 52 A« A
glof w|E FEF =FL =@, SuelAE He
DNA Ploidy«i+2 Ag-NORse| ojg} w37} 25
o2 WwEET gleMmelc},

FCM§& eo|8¢ Hz=S4d4e 1930 a0« Mol-
devane] #o|dse)s mHFE Fai e A
= 5% ol WA} ey, Van Dillase 334
2F o8 NESHSTE sl el

Ge £¥eld FCME o8¢ A7 2z wEshal

YAl FAZ 347D A 7Y AAZ o
of sledl @ eeld 4, @ meAn 3 77,
@ #2A%E 9AT Wx= Ase P47, 2
el @ 1Al AF, AR $A% 2AE FUs
delst Qe HER slof ek & AxE B
A 3 A7) e Fiele) dHdE e §

— 346 —



—AMABILPTHEAE R O%E B4W 1993

Helza ele sy HPgdel distd Fad
i@ A EW Ag-NORs2 s+ Mz &$54 A
EzAde @ YA F Yadgcin gopt,

mat4 NORs2 zbs) meoke] H=xe] #5FHE
hedgia . glefz] gic. o] NORsE& 424 &
7l 44 #4A argyrophil  H 44 (Ag-
NORs)}& &3l Yehtd gt= 2ol e]ale]
FordEL o4 E dehlls B2 g Yo ®E
datejehs 71 ofd 2] 9l Fuleld d7r) e F
] FHt '

19871 Crockers} Nar's non-Hodgkin's
lymphomad|+ Ag-NORsH4& Azt o
7} g glal Py HExgk 1~15702] Ag-NORs=
AHE B9l W A Er) w2 YuFd s 4.4~68
ME Bo ebdse mE w2te] sleldd FAH 9
2|7} gicke B &l s, 1989 Marbaix™'+ 3
AR AAMEe} FATMEE vEste AFTUE
A A5 e i Ag-NORsT7t el
A EUc shdont dlFel= @A} gl sige
o, Smith592 el 47l G4 Fddg
off uwl#] Ag-NORs A7t $7i=gictn &gew
EganS*'& o}g7] A7 EEF, Ewing¥ %,
HYgT FFFA Adeg ddhed =845 820}
el sdeld 252 A5 Ag-NORs2| w=p7h 4
HF £s7t F2 A8 b #4F L4
2 #tgich, =4 Crockerst Skibeck™s ZMHAEA
e by E APl F oAPE P =1
o] glcpa shglc

1989 & 5] =z HH, #AF e 9 dag e
A Hehwwizt fydoist 3 FEAYTGe] Hd
o S&#chn #elw, 1991 457e] v|E2] 34
AxFos HErid2 Ag-NORsg H#A:= ¥
Aoz glogld Fd<] =&F F7H4d 3
et

£ Aol ety il o Ag-NORs 9
g v wist4dste d7 Ag-NORs+7}
293+ 1500152, $F5=8abaeg2 488+3.11, A
fdere 380+2988 4 nEFHAHAUYEDE FEE
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¥yoed 457E J=Pold DNA HFMESAHe
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Ploidyel @& Ag-NORs+ 8 ¥wl & oo
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§ ®o Aneuploidy?”} Diploidy¥ct H7 Ag-
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