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HE, e MECET 2 DNAEORED, flow
cytometry (FCM) SHEBEEEEEELX A -TThh
Twb, KB EVTH DNA aneuploidy % DNA
diploidy it _AEMFHIERE LB FTEARRTH
BEVhbRTVAEYY, bhbhilAKBRCkTs Y
v SHiEmB oMY FCM 2 M\, #% DNA ExHlE
TrolrE A LI-oTHRET S,

bt P53

B, U E TYR & i KB 14301 GE IR 651,
EERERAD, I OED ) v AHEBH2M LR &
L.

10%FEAL <) vEEBT ey 7 X DumB LT
70um DY H & EH L. 6um ¥ A% Hematoxylin-
Eosin (HE) &% 17\, KBEREV-HHOCEL T
HRBENRBRE L, DNAEBOHIEZT0em Pk
T 7 4 vEBBAKRRTVEET 2 HE, Hedley
BYDFERIZET T, 0.5%pepsin(pH : 1.5, 37°C9045)
THEZLL, 0.2%RNase (37C60%4) MEH, 30um
nylon mesh ¢ L single cell suspension % {E&,
50g/ml, propidium iodide CEFER T -1, T,

<1991%10H 9 HZE>FIRIFERE 48 B

F589 ABBRILUTAERITI—2 HERKEEFZRSE
14434

EZRE LY v B E o DNA index (D) &L
7e2lfhie o T, ERBEIESSON, BEUES
(BB XOHMED D 32T L Y ERZIER, Vv
BB ENB LU LA HD 2 EBEE 15 v @
(n;) %\ single cell suspension #{ER, HE &k
ERCCEMRSOBUEGFET L 2BERED S
%, ¥% DNA E%HIE L. Flow cytometer X FAC
Scan (Becton Dickinson 8 % T 1 ¥tk B b
1 X1MEOE DNAEXBIELDNA R 7 7 A
DIER % 4T - 7= (Fig. 1). Histogram DT, EE
HEE Y v <% internal standard & L, BE—D G,/
G, peak T0.9<DI<1.1D % % DNA diploidy & L
7-. %7, DNA diploidy ® G,/G, peak LStz Eie -
72 Go/G, peak # FH L, DI=0.9% 7= iX1.1=DI %
DNA aneuploidy & E&E L 7. HAFHBEEEDOKRE
iy BET A, p<0.05% b > THRB LHEL &,
®w R

KB#E1436D DNA ploidy pattern ¢ DNA di-
ploidy : 501 (35.0%), DNA aneuploidy @ 93#1
(65.0%) T#H -7z, DNA ploidy pattern & V v 3%
BE(y) & B> Tit, DNA diploidy T ly,
7348.0% (24/50), ly, : 24.0% (12/50), ly, : 20.0%
(10/50), lys : 8.0% (4/50) & ly 29k #a &b,
Iy T v A EREABEC 515 DNA  di-
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Fig. 1 Preparation of a single cell suspension
from paraffin embedded material

Paraffin embedded material (70#m section)

|

Deparaffinize (xylene 30minX 3 times, room temperature)

|

Rehydrate (100, 95, 90, 70, 50% ethanol, room temperature}

|

Wash with distiled water

{

1004m stainless mesh

|

05% pepsin {pH 15, 37C, 120min)

|

0.2% RNase (37C, 60min)

|

304m nylon mesh

50ug/ml propidium iodide
Flow cytometry (FACS N flow cytometer, Becton Dickinson)

Table 1 Relationship between DNA ploidy pat-
tern and lymphatic invasion (ly)

lymphatic invasion
DNA ploidy pattern T " ™
+00 24 12 10 4 50
BNA dioidy (48.0) (24.0) (20.0) (8.0 (100
DNA aneuploidy 13 28 26 26 93

(14.0)  (30.0) (28.0) (28.0)  (100)

()%

ploidy DEI& 78 < - T\ i, 2, DNA aneu-
ploidy Tl ly,2314.0%(13/93), ly, : 30.0%(28/93),
ly, © 28.0% (26/93), ly, : 28.0% (26/93) & K
Iy TH -7 (Table 1),

%z DNA ploidy pattern & V v ~EiEBOBEY
A5 E, Vv AMEBE%REXDNA diploidy :
30.0% (15/50), DNA aneuploidy : 62.4% (58/93)
T, DNA aneuploidy ik TERTH 7. Thr
BOBRREEINCRF LIcL LA, ) v kBB
L DNA diploidy T/ m, sm : 7.7%, pm : 22.2%,
ss(a,) : 16.7, s(a,) : 50.0%, s;(a) :50.0%, DNA
aneuploidy TiZ m, sm : 09, pm : 44.4%, ss(a;) :
60.9, s(a,) . 67.9%, s,(a) 166.7%TH b, pm Lk
o ZBERERE © DNA aneuploidy K B\ THET
Bote, i, Vv FEBBERE, DNA diploidy
Titss(a;) 1 16.7%, s(a,) 1 50.0%THb, ssa)
bs (a,) WERBTHIEECHINL T, —3F,

59(59)

Table 2 Rate of lymphnode metastasis in DNA
ploidy pattern by depth of invasion

DNA ploidy pattern

P DNA diploidy DNA aneuploidy -

m,sm 113(7 0/2(0) 1/15( 6.7)
pm 2/9 (222)  4/9 (44.4) 8/18(33.3)
ss (a1) 2/12 (16.7)  1423(609) 16/35 (45.7)
s lw)  7/14(50.0) 36/53(67.9)  4¥/B7 (64.2)
sifad  1/2 (60.0)  4/6 (66.7) 5/8 (62.5)

()%

Table 3 Relationship between DNA ploidy pat-
tern and lymph node metastasis (n)

iymphnode metastasis
DNA ploidy pattern flo n Nz ns s Total

- 3B 10 1 4 50
D 2y 0.0 0.0 (2.0 (80 (00

3 20 25 13 93
(37.6) (21.5) (26.9) (14.0) (100)

DNA aneuploidy

()%

DNA aneuploidy Ti¥, m, sm: 0%, pm :@ 44.4% &,
pmE#z 5BRETY) v AHEBEERI ML T
7= (Table 2), V v EERBEMEL R LU ICESICOW
T4 5% &, DNA diploidy ik n, 4, 231061 (20.0%),
Ny A B2 56 (10.0%) Th--oizxt L, DNA
aneuploidy Ttk ny 23201(21.5%), ny BAE123841
(40.9%) LBROY v HEBIBREIRD LR
(Table 3). %7, DI &Y v <$EBBEROHEM
DWTHE L, 7745, DI ®#1.1=DIL2. 10%H
TOIZ LG TR LLEZ A, V v A HEBENE
3 (21.3<DI=1.4:75.0% (9/12), 1.5<DI=1.6:
71.4% (10/14), 1.6<DI=1.7:100% (6/6), 1.7<
DI<1.8:70.0% (7/10) &, Zh o Dl, Zofio
DI : 49.0% (25/51) LN TRRLERTH -~ L AEE
ikl d o7 (Fig. 2).

SHR) VAHEBEOBDNA EXRIEL, FEHR
HIHBETA2Z LRI VKRBED Y v AABIEBBIEY
5% DNA BOBic oW TR L, KBEERR
LYV AHEEEn,OBDNAEBZRIEL 270D
2161 C D b, FFs#H D DNA ploidy pattern X DNA
diploidy : 5 %l (23.8%), DNA aneuploidy : 166
(76.2%)THotc, T TRFERE Y v EHEBD DI
DENIUTOEE—FLALETS &, 2161&6
DI o —F xR (Table 4), 72721, EFILSE 18K
DUWTILFEFE I heterogeneity # 38D 7z, EHIST
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Fig. 2 DNA index (DI) and rate of lymph node
metastasis

n

.
|

Number of patients

0-

1 12 13 14 1.5 1.6 17 1.8 1.9 232
Incidence of ymphnode 5715 19415 9712 410 1074 7 e % 4 ‘A
metastasis (%) (13 667 (50 (60 (14 (00 (00) (SO0 (00 (100)

Table 4 DNA index of 21 patients with colorectal
carcinoma and metastatic lymph node (Ln)

DNA index | DNA index
Case | Prim. - &= [ Prm | n |
1.MK.| 167 | 172 |n.ex.| 138 1.36 |
2.K.Y.| 1.0 1.0 |12. M.F.| 1.56 1.62
3. T.T.| 1.47 1.43 | 13.s.0.| 1.39 1.32
4.T.0.| 1.0 1.0 ‘: . kM| 1.0 1.0
5.F.M.| 1.0 1.0 5. vy (32, 124 |
6.M.0.| 1.35 1.35 | 16.M.T.| 1.45| 1.48
7.8.F.| 1.0 1.0 17. AM.| 1.40 1.38
8. A.T. | 1.55 ‘ 1.56 |18. mH."(2E8 | 266
| 9. T.M. | 1.36 1.36 |19. T.0.| 1.67 1.68
10. K.A. | 1.19 1.15  |20. k.H.| 1.33 1.37
| | 2.sK.| 1.69 | 1.67

Prim : primary tumor
Ln : metastatic lymph node
*heterogeneity

Fig. 3 DNA histogram in Case 15. The arrow
indicates DNA aneuploidy peak
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Fig. 4 DNA histogram in Case 18. The arrows
indicate DNA aneuploidy peaks
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AL, VvosEEmBEidn  DI=1.24, n, . DI=1.20
<H -1z (Fig. 3). EFISTIE, FAEROEEH LI
b ofilgm it DI=1.68, FLP9RIZ&M < DI=
1.68, 3.61® 2 »Fric peak % % -2 DNA multiploidy
wRL, Vv AEEBRETIE DI=2.6600 DNA aneu-
ploidy T# - 7= (Fig. 4).

% %

Eal DNA BB £ ¥EEEE & K
FTHEVbh TR, chETich BB KBE A
BERIILDEL DBEOWTRHERTEL, L0
2 DNA aneuploidy ZE#ERE L, FRARRTS
5L XRTVEIY, FBOFHRIER () v {8,
MAEEBIICY - TREIND Z EHAE, £TT,
bbb KBEELAVCTEDNA BLLAR Y vt
SR OBEIC VTR L, KBED Y v Hik
BOFE X, BFROLOBE LD L40~50%VTH
D, bhbhOER$51% L BERBKETH -, T,
KBk 5 DNA ploidy pattern & ¥ v /< fi#x%
O EE o, Kokal 5213 DNA diploidy :
12.5%, DNA aneuploidy : 49.1%, BJIS2XLh %
Nn37.1%, 56.8% CHh-TctBELTW5, BRHAT
b ENFH30.0%, 62.4%LEBRCLVDOENRDD
Loo, Vv AHEBEERT DNA aneuploidy 127
RThot., FEREENCY v AHEBEMEEY
¥x L7 & & A, DNA diploidy T3 s(a,) DB T,
DNA aneuploidy it pm DRI TV v < SiEBEH
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Kot o7, %72, DNA ploidy pattern & ) v
AEERREOBMR T 45 &, DNA diploidy T ny,, 2%
20.0% &b &b oDz L, DNA aneuploidy ©
2 n,4)T26.9% LR D E BD ORI, 2% b, DNA
aneuploidy (3 DNA diploidy &l <, X v BEf#ffio
BRET, LOYRBRD Y v AHEBNLALIhE Z Lo,
Ih@EVY VA HEREY L - clilaETch Bz &
AR E iz, Zh Tk, B L DNA aneuploidy T %
DICLoTY v HiERBRBIEL DS, DI L Vv
NEEBBER L OB LWTRE LA, B
BERs 5721.3<DI=£1.4, 1.5<DI<1.81c Y v
AFEBBHEIEL, chbDI2RTABETY
VAREBRY XL LR TOAEENRE IR, SR
FTCRKBEOH DNA E% DI b5 L @4
D7, BMNGYLDIE L FHOMBE e -7 & L
Tuv5 25, BELOIDI 5 DNA  aneuploidy %
low & high aneuploid iZ4# L, high aneuploidy 1=
BFFEBAERCALH, FRTABTH s LT
%, 40, Hhbhit DNA aneuploidy 7R L 7 EH
% DIFII0X S L, Vv #iEEH & oMo
B L7edy, MK Licicdg DI OGRS
ROERRHBEEERL LN TERS, ZDL S
REOEME L DI OB, $BXLEAKYE
RTBHTILEIDDEELLNS,
ABBCRITARRE L ) v AHEBE O DNA
BB Lol T, BEYR10604 8 #1(80%) 73,
Kokal ©2i32961H250) (86%) 23 —BL L 7= & 5B~ T s
5, bhbhoBRTIFERREE L) v HiER
RO DNAERXJEL 27c0321HTHY, “D >
B 2 Bl FE B O heterogeneity % b 1c & D D214
EPICEWCTRER L Y v SEBHo DI O—F %
Htc, HRIVERELEBEOEDNAEBEO—FHL
o fc BB E LT, FEIEEOD heterogeneity 2%
ETHIE, BEOMBEE LTEARRE LR -1
BECTHIEBRE M L1rDIEEX ST DNA &
DBETHZ L ENEL LR T, SEOEITE
RIY, KBEOK DNA B3 DI 0 b AR BE, FH
Ry v GEBEOMBENCIETA, ER
B DNA heterogeneity #3 V v - Sz B o> JIRRE
HEREL TS EE 2 bR, ZZTDNA heter-
ogeneity /R L7 2 FEFICOWTEER b2 5 &,
FEBI15C ik DNA BIERI ORI X 5 BB MR
RERL L OBRBREO 4 BRIEPTT0%UETH -
e b b, FEREETHEES.LHC DNA di

61(61>

ploidy, [EE & © DI=1.240 /N & /s DNA aneu-
ploid peak iz, V v AEEEBE Ci3n, T DI=
1.24, n, T DI=1.20DH8f & » 7z DNA aneuploid peak
RDI, TR, FEHFEEIZ T DNA diploidy #3
BETHLCL»0bLT Y vASEBY R L
e[t DNA aneuploidy B Th ot =
& THDH, DNA aneuploidy B EEBETHHZ L%
FTBIEELZBRD, ¥, EMASTREERLHIT
DI=1.68. DNA aneuploidy, &% T2 DI=1.68,
2.61® multianeuploidy TH -7z, THIZHL Y v -2
H % ¥ T DI=2.660> DNA aneuploidy € % -
fz. ZhiZFE U DNA aneuploidy <% DI &\ ija
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Comparison of DNA Content between Primary Tumor and Metastatic
Lymph Node in Colorectal Carcinoma

Shinji Ushida, Kazuyoshi Kurooka, Sadao Funai, Hiromi Yamada,Yoshinori Fujii, Yukio Imanishi,
Taiji Matsuda, Katsuhisa Shinodo and Masayuki Yasutomi
First Department of Surgery, Kinki University School of Medicine

Nuclear DNA content was determined in 143 cases of colorectal carcinoma by using flow cytometry, and
relationship between DNA index (DI) and lymph node metastasis was studied. Moreover, we determined nuclear
DNA content in 21 cases of metastatic lymph nodes and compared them with the primary tumor. With regard to the
DNA ploidy pattern, there were 50 cases of DNA diploidy and 93 cases of DNA aneuploidy, so that the respective
rates observed in lymph node metastasis were 30.0% (15/50) and 62.4% (58/93). Thus DNA aneuploidy was observed
at a significantly higher rate. The lymph node metastatic rate tended to be DI=1.3 (75%), 1.5 (71.4%), 1.6 (100%), and
1.7 (70.0%). In addition, in 21 cases where the nuclear DNA content was determined in the metastatic lymph nodes,
the DI between the primary tumor and the metastatic lymph node agreed in all cases.
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