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Analysis of DNA Ploidy Pattern of Hepatocellular Carcinoma with Comparison
between Flow Cytometric and Image Cytometric Study

Sung Sook Kim, M.D., Seok Gun Park M.D., Dong Sun Han M.D. and Man Ha Huh, M.D.**

Department of Pathology and Internel Medicine” Dong Kuk University Hospital, Kyong Ju, Korea
Department of Pathology, Kosin Medical College®®, Pusan, Korea

Fifty cases of hepatocellularcarcinoma were studied using retrospective flow cytometric
(FCM) and image cytometric(ICM) DNA analysis to determine the prevalence of aneuploid cell
population and whether they were associated with any particular clinico-pathologic findings.
At the same time, we compared the difference between FCM and ICM.

The materials were prepared from 50 »m cut of paraffin embedded blocks. The DNA modal
values, which could be defined in 42 cases by FCM with 74% aneuploidy and in 50 cases by ICM
with T6% aneuploidy . So 95% of the cases had concordant DNA ploidy results by both tech-

nigues of FCM and ICM.

Abnormal DNA pattern was correlated with age(<50), presence of cirrhosis, pathologic grade
and some pathologic types(p<0.05), but was not correlated with presence of HBsAg, sex,

alphafeto protein, and aleohol history(p >0.05).

Also we found that ICM technique was easier to perform and interprete. (Korean J Pathol

1992;25:1~9)

Key Words: Hepatocellular carcinoma, DNA anaysis, Flow cytometry, Image cytometry

M £

A EshE2 gaalef gle] ApaF E4 bEFe &
el AA 2Tl FHAE Ax)spn gl 53

Fo1990 1249 1590, AA49:1991d 109 169
L% T FE 25 6461917, SRS 790-052
FRAGE o)siuiet o e s, A %

X
T+

1

BE 3ge] £33 R o ofAlel F7lelM I
MEFFE F7he oE FastA das"He g F
3 B @ o E Ao X PSR sle
Fhate] 32 FaluE o fe) olF g 4EES
Ho|x g}, r#v} fibrolamellar carcinomad
vl Edhe] o ool = vz gl ASE HIE
3 gl

AT FAE FH71E ¢ H8 TR el M



—efigheeh a2 26 A& 1992

DNA ofa] 342 oo 4Es3 543 difF @
il AP auss gwbs] flelefz]a gl
olgl ¥4 & o|8& vk el s ¢ oF A
of AdlHoR ApfEwm glon AL d5-gFel ok
g ol Aol =g DNAT7E oF«d
TFoll glo] Faqk wheo g fFEe] 1 o]io]| &t
st FoFs| QEHH 54E oldFed 2eEla e
7R sle #Ae] MA Fag ARRA 7HAsle
Y E AFEka e,

off 2 oju]el o} 2 oe] dle|ebel] ofs]Hx clokgh
o Azprp vshale] F oo @ Ee] sty
diguigh HEe] o|Ffexe} & zlo B slgEe] of
ol -5 Al = sl

T AR okt He AlfEe= F9 ME H
Aot P35 elgh 2t gkezx DNA 48
gt7] flsl 4= 3y Rdle] HedeR Hadez®
Fde) fAEge S EUE T AdEo F
b zhe] b E w2 PES e Bilv

HPdEe eipuy

1. g3 =

1974 & 19887122 1542 a4l ofspef by
S qubeatel o b MEGFOE s
AdEE e o2 5065 dde® #dx §
AHq 5 WHAE A2t F22 FHA. A
A 50«1F A7 358 A7 I15¢E d¥9E 1T
Aol 4 654 7= %ict.

2.2 4

zb A7) AAE 10% Y 2Eg|le g § g
ghdlof] o5 gc), sefa #eisl £a2le 2 FE 4 um
50 pme] Fr2px] Hde® AEF 4pm S
H&E §4% 3t =3 wef#dy 345 sde =
F& 8 2798 A ¥Ee ol A A (microdis-
section} & $l8 AH&ahgicl. =S F4 e
Ziy Hyg Aleslgen] 50um AHLE H& E
iz} v)Zsle] FHo|] FapzaAE A 7g F HA4
HEa} Fobiio g }yqict,

1) FME 4 4% 24& 47 9]+ =z
W gv] ez HE MEFE FE5 Hedley)

2

Vindelovel 2§ uhje 2 Alalstgchy, @72
e S0pm HPLE 2] Slideo) F3 50 "Cell 4
3027k whsl F Aol o FHEkgch. 2% xylenee
29 10487 w2 25 100%, 90%, 70%, 50% of
ehg-of Abs| 2 104870 s S5l 10483 238
FrAatdel ™. aF dulEddd-oles(H & E) 94
HE B Zaq b vld HAshe] E4agiA &
ehe|=ofl 4] sfuie] 5mle] =514 shdofe] A4 o
sheb, o] =g #eks|2 Hed 16~204]3F Fal
37 "Cell e F2-zslgel. 2H o] =34 phos-
phate-buffered saline(PBS, PH7.6)2 29 S 4%
¥ & PBSE oz} wizln 4E pellet2 10 mle)
PBSel| c}4] g F E5E8E 4257 $& 210 ¢
g 2E8E AR 2R aF 53 3Tu=E
cha| ofststgel Y Begk £ RGFEE o4 9e
3 HE pellet® PBSE x| 48 £ 2mle
PBS« =ik 24 HdExs Hx S3H7=E 4x
modified Krishan staining buffers] g7} 42 &
ol #AE& 45, vlAet =& 94 Buf-
fer lmist 10842 H27} Hed =d"sjgop™, F
& HE7] ## o HYEF(CRBs)E AHisigc
CRBCs+= PBSe] 31 4% mlsh = 10° cello] =
v 5 odstgch zb A YP3E 4°Celd 30~607H
s gtda e 2R EH He|sddok 4 E &3
&7 #Hell c}A] medebm 37 p R o2ER osts}
of 2 A& HAslgct 2 @& Coulter Epics C,
Profiled AH&8le =+}&lsic}t. CRBCs® T2
Alg-slel v o] photomultiplier tubed channel
20 =2+$9ich o] CRBCs= #4944 ##gl7] 4
gl wf Aavict Algatsdcl, = Hal= 10,000782] A
E P 80-1004 %2 £x=2 SHigx CV,
peak position® Epic C program® +p&sle] ¢
sdep ™,

DNA aneuploidyt= A= 270 = e|4de
GO/Gl %27} sl 75+ 4dasigdsr DNA aneu-
ploidy 2] #=+ aneuploidy peak?] mean chan-
neld diploidy peak? mean channel® v}ye=
4] DI(DNA Index)& T#tgrh GO0/GI1 peak?]
2|7} 2t et o E 2 AR sebd e
e8| Fo] ofFoz AYrpapect',

2) At BAY: S 2AHE AdE) #Hde



=3 5 390 M EqbE, DNAS S, FHAZ 24, sha 34—

CAS Model 200 Image Analysis System& A&
std 2 L standard DNA ploidy analysis soft-
ware moduled o|&&t e} 1 ke FF Fepe|
7t 245 I Fefo)Ee) EEIE HE =A%
b B## glgdc) o] =& Reichert Diaster #
o] 742 g4l IBM-ATH47H, 2708 Y3z
TA=e] zsls 34 A& CCDARIE -4 5o
b1 = S

Cytospingd}e| =g 2l 7154 Hedleyu o
2l whEelA ohyld FFeleR wbEa 3057F 10
% FT2wgle] nAdtgch o2& 583 FHTE AT
FF Aol M shais] 23 & o] A CAS2002
Ay s Abgele] Qs § d&eld 60
a2k SNgd4tel aldE CAS2] Feulgensd 4z} 4 3
A& 2}-43le Feulgen 448 Al#gstqct 2z} &g
s|=f #F DNA ploidy software module<| 2]
# W-e] Al#=gle). o] FEE zhieic) gkelal
DNAsFSE Z3H4 =425 |85« RFastzch
o] DNASHE T.18pge= slHspga of ol 2ls
AYE e MES] o e FEcl, 2 @ oo
Tl e o] e o452 Eded 2w 7)7HEg
gial fe] Lol E3)o|gleez A GO/Gle] 7.18
pgEch =2 ghelglar 2 ofwich zfe]F By dE
o, zEnz MYHEe] FEow 2t S|
A E = slET-§ 207004 3070 )4k Ao ezl
ETo% AR 7hsgEk 15070 o4 Fof
AEE A Ao wetydes v 32 ¢F
7= #edov) HagE 5000 o4k A ES jalew
L L=

7t dAebi= Al dEe] DIE 12 sl & oo oz}
GO/GlE-E2 DNA index& vlel gt Diploidy

("4 DNAFHIE A=t =& A%+ nondi-
ploidy(ND: ®|&4 DNA##H)E Edsiqen 2%
A+ aneuploidy(=|ws=3]4 ), A(T)= tetraploidy
(Apulfr= 5 4 J& wiich

3) BAEH &4 2t 2§ w2E fsde
chi square test& Al-&3lo FAEYe 2 3 e)shq
oW p<(.05% FAHHoE 2v)7} gl o2 s
ot

W] 2ol 2@ obF wwg Zabdboe] Wi 29w
AT uhd o]AhE A2 gl §581of 5do|A4ks] Wi
o] 2le AFE 4§ oY J4do R sl By 4
712}2} alpha feto protein& & wedal F2g
AWE AbeEle] SAstden 1s)2] g4l wHe
Fate] WEAE FuE SAspgloen] HE2E2 S
FHAA7E Wrbegt A7t watet

4 =}

50+ 3 AYDNA F8& 34 L4 124
4](24%) st =g o], slelads 25
g wlda DNAFSH(ND)E 384(T6%)el 4 il 5
slch, 2% olel=a 42 56%, ~blEd4de 20%4]
o}, FHAE o2 o= CV.7F i A yelgd
T gl ASE dsiern A S4e] AT 42
o 1147} e 4, 3147 ND, 2% 1947}
el a4, 1247} ApoR<pi 42 Beich(Table 1)
5 oubgle] o] FEFHY 42405 40904 Fug
AabE Hod 95%2] 2 && wach 4§ 59 H4
Ao Rdefali= 1594(10ee) 7 AHwzF) nF
A4 DNAG-HE 938% 5+ glgcl

Table 1. HCC DNA ploidy by flow cytometry and image analysis in HCC

Non-diploidy

Diploidy Questionable Total
An Tet
Flow Cytometry 11 19 12 g 511]
Image analysis 12 28 1] 1] 50

* HCC: Hepatocellular carinoma
An: Aneuploidy
Tet: Tetraploidy
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Table 2. IA DNA ploidy pattern by sex distribution

- ——a = =
| MNondiploidt
Ploidy,/Sex Diploidy Total
An Tet
Male 8 21 6 35
Female 4 T 4 15
Total 12 28 10 50

*IA: Image Analysis

Table 3. IA DNA ploidy pattern by age distribution

: Nondiploidy
Age/ploidy Diploidy Total
An Tet
0~10 0 0 1 ]

1120 0 1 0 |

21~30 0 0 ] 0

31~40 | 3 0 4

4150 3 10 4 17

51 ~60 B Il 3 20

6170 2 2 T

Table 4. Clinical factors related to ploidy pattern
— = ——

Clinical factor Over all incidence Diploid Non-diploid{aneuploid,/tetraploid) Pvalue
HBzAg positivity 62% 37 T 43%) 130 9~4)/19(68%) NS{p=>0.05)
Alcohol history 59% 3/ 60 50%) 10( 8~2)/16(63%) NS(p=0.05)
AFP =600 56% 2/ 6 29%) 16{11~5)/38(68%) NSi(p=>0.05)
Presence of cirrhosis 56% 3/12( 25%) 25(18~T)/3B(68% ) S{p=0.05)
Alive 16% 1/ 1100%) 6/7 (86% )
Metastasis present at 18% 3/ 90 33%) 6/9 (67% )

the time of surgery

*HBsag: Hepatitis B surface antigen
AFP: alpha-feto-protein
MN5: not significant
S significant
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Fig. 2. Diploid pattern of caze $40(FCM & ICM).
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Table 5. Previous studies on the DNA contents of HCC

Author Method ND{%) Factors correlated Ref.(al &7 4)
Kou SH(Taiwan) Cytophotometer 92.6 a FP {(Hepatology, 871"
Takahiro E{Japan) microspectrometer 62 age, size (Cancer, 88)'"
Fujimoto J(Japan) flow cytometry 50 size, survival, « FP (NGGZ, 891
Present study FCM & ICM 76 age, cirrhosis, grade 1990

*ND: Non Diploidy
HCC: Hepatocellular carcinoma
FCM: flow cytometry
ICM: image cytometry
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