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This study was made to examine the correlations between grades of histological
differentiation and grades of biological malignanncy in hepatocellular carcinoma
(HCC) and to obtain a possible prognostic indication in HCC patients who are to
recieve transcatheter arterial embolization and,or percutaneous ethanol injection
therapy. To do this, I used aspiration needle biopsy specimens from HCC with
several histological markers.

The markers examined included immunostains of Ki-67, PCNA (proliferating
call nuclear antigen) and p53 as well as stains of AgNORs (argyrophilic nucleolar
organizer regions) . The materials were obtained from 68 tumors in 60 cases of HCC
and the specimens were 10% formalin-fixed and paraffin-embedded. The labeling
index (LI) was calculated for the immunostain and the following categorization was
made for the evaluation of AgNORs stains; Type 1 (suggeéting nuceoli) , type
2 (showing small black dots within nucleoli along the margin), type 3 (showing
clustered black dots within nucleoli) and type 4 (showing scattered black dots on the
outside of nucleoli). Specimens similarily obtained from liver cirrhosis (LC, 25
cases) and chronic persistent hepatitis (CPH, 11 cases) were used for disease controls.

The mean values in the LI of Ki-67 and p53 as well as in the count of AgNORs
types 3 and 4 increased, respectively, as Edmondson (Ed) -grades of HCC increased
from I to IIl, suggesting a correlation between cellular dediferrentiation and prolifera-
ting potentials as well as a gene mutation in HCC. The LI of PCNA was signifi-
cantly low in CPH, but revealed no significant correlation between LC and each Ed
-grade of HCC. The mean count of AgNORs type 2 was the highest in LC and
decreased as Ed-grades increased. suggesting its reverse correlation with cellular
dedifferentiation in the present series of investigations.

The stainability of each marker examined was compared between two groups of
recurrent (n=13) and non-recurrent (n=15) cases of HCC, which were confirmed
by one year follow-up after combined transcatheter arterial embolization and per-
cutaneous ethanol injection therapy. For this comparison, 28 cases with solitary
defined tumors smaller than 3 cm in diameter and comprised histologically of Ed-
grade I were selected from the 60 cases of HCC.

The mean values of Ki-67, p53, AgNORs type 3 and 4 appeared, respectively, to
be higher in the recurrent group of HCC than in the non-recurrent group, though
statistically insignifiant. It was found that most cases with very high values of these
markers were of the recurrent group. A multivariate study for division of the two
groups of HCC was made of the marker stainability examined, and it indicated a
significant value in p53. (Accepted on October 20, 1994) Kawasaki Igakkaishi 20(4) : 255—
266, 1994
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Immunostains for Ki-67 on HCC of Edmondson grade
I (A), II(B) and III(C). Distinct positive brown stains
are evident in nuclei. The labeling index increased
corresponding to the grade of Edmondson. LSABX200
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Fig. 3. Immunostains for p53 on HCC of Edmondson grade I
(A), II(B) and III(C). Positive brown stains are seen
in nuclei. The labeling index was very low is many
cases of Edmondson grade I while it was often overex-
pressed in cases of Edmondson grade II (B) and I (C).
LSAB X200
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Fig. 5. AgNORs stains on HCC of Edmondson grade I . Silver-binding method X 1000
A : Type 1 showing ring-shaped AgNORs. B : Type 2 showing small black dots distributing
within nucleoli along the margins. C: Type 3 showing clustering small black dots within
nucleoli. D : Type 4 showing isolated small black dots on the outside of nucleoli.
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Fig. 6. Correlation between the staining results of each marker examined and the grade of Edmond-

son grading (Ed).

The values of Ki-67, p53 and AgNORs types 3 and 4 show a parallel

increase to dedifferentiation of HCC cells as revealed by Ed. AgNORs type 2, however,
shows a reverse relation to HCC. The PCNA LI is significantly low in chronic persistent
hepatitis’ (CPH), but does not show any correlation between liver cirrhosis (LC) and HCC

Ed I to III.
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Fig. 7. Comparison of the values of each marker examined between two HCC groups with and

without recurrence. The values of Ki-67, p53, AgNORs types 3 and 4 showed a tendency to
be higher in the recurrent group than in the non-recurrent one. However, PCNA showed a
slightly higher LI in the non-recurrent group than in the recurrent one. The mean counts of

AgNORs type 2 were almost equal in the two groups.

was not evident between the two groups.
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HCC nEHXEHIENIE
ZBrlLTogE@EY—H—
DIRE

EiEg~—H—2HCC i
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A significant correlation, however,

Table 1. Correlation between each marker examined
Upper value : Spearman’s rank correlation co-
efficient ( ) @ P-value.

PCNA p53 AgNORs-2 | AgNORs-3 | AgNORs-4
Ki-67 0.05 0.365 —0.003 0.34 0.41
(0.3785) | (0.0001) | (0.9772) | (0.0018) | (0.0018)
PCNA —-0.173 0.115 0.007 —0.083
(0.118) (0.3183) | (0.9551) | (0.4739)
p53 0.121 0.131 0.284
(0.2828) | (0.2423) | (0.0101)
AgNORs-2 —0.400 —0.255
(0.0002) | (0.0198)
AgNORs-3 0.365
(0.0007)
Table 2. Clinical résume for two groups of HCC patients
with and without recurrence after TAE+PEIT
% (-)n=15 ¥ (+)n=13
M:F 12:3 9:4
OB R E LC; 13 1LC: 13
CAH ;2
E % &(mm) 18.2+8.1 22.8+5.0
HCV (+) 10 10
HBsAg (+) 2 2

TAE : transcatheter arterial embolization,

ethanol injection therapy

PEIT : percutaneous




262

I S

((B20% H4i5s

1994)

Table 3. Arbitrary subsets of the value from each marker examined, and numbers
of HCC cases with and without recurrence in each subset
Ki-67 LI PCNA LI p53 LI ©0)
0—10 10—20 20— | 0—10 10—20 20— 0—5 5— %
B (-) 12 3 0 8 3 4 15 0
BE (+) 9 1 3 10 1 2 11 2
AgNORs- 2 AgNORs-3 AgNORs- 3 -
0—20 20—40 40— |[0—50 50—100 100—|0—50 50—100 100— count/100cells
B (-) 7 7 1 10 0 11 3 1
B/ (+) 7 4 2 6 1 6 3 4
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between two groups of HCC with
and without recurence in each
marker examined as revealed by
a multivariate study of each

marker.

P value
Ki-67 0.5228
PCNA 0.0927
p53 0.0141
AgNORs-2 0.7132
AgNORs-3 0.7722
AgNORs—4 0.5226

discrimnant analysis

EERPERNCT T, ZRZENICET 2EFIOW
SR AR, JEERBECHE L T4 5 & (Table
3), Ki-67, p53, AgNORs Type 38 LU 4T
WMo LS count $ &R T b DIIRE S
PEFEFCEL Tz,

WIS A RIRNTIC & - T L 2 B OHFI 5
#Hi&1T> & (Table 4), FfE~—A —D 5% p53
O LI 2 HEDHBICEBRERTHD I LN
RENTZ.

% =

1. Ki-6713AR0 & D BASEEI Ao LT s
BT s Sh, £ QRO IIEL OFEME
[EZIc BT, MBFENSMUED 2 v I3HEE
r OB 1Y PR EOREEY 2RT L
BEISNTWSE . FE~v—»—i3d HCCwBEL T
BEhEVEEIN TR 2D, ZO5LE
rOBESHEINTVLEY | B> TH



A - R AT St ERAERE % F > 7o PR O B BRI e B 3 2 1RES 263

Eaxhlzhr= Y CEE, 8T 7 4 AR
WZE AR Ki-67€ ./ 7 u—F ik R iz
MEME X T 2D, SEROBRICASN
3 X5 wAn &b HCC RS |$HERMBBT
X, BEEYIE ZRWEE Rk, RN
LEbNIRIEDD I REFREEENF SN
7o, RIS LE & OBEMR LIRS,

2. PCNA BLIET & D 85 7 4 VYR i
ARETH o Tc T L6, WHHREO~—A—L L
T% L DRERBENEHFRICAVS T E .

HCC 2 B§ L T ix Kitamoto 5'® | Adachi
5 & o THBFEMEE LT L OB
PIEHINLTWS . —7, Irene 5'® |3 PCNA
LI £ FEOBERIZRED 2 3L L OFEBIER
»ihpofze LTWwa. Irene 513 & 5 IZJERE
HEDOFFHERRIC DV TIE, FEREERL, 1BMHAT
%, FFEZOIEIZ PCNA LIZMEFL7-E LT
W%, Nakamura 5 j3#ic PCNA LI
CPH, CAH r#RicohTLEREL, FFoEE
WL HEFEL TR ELTWS,

ZD & 912 PCNA DRI OWTIIIREE
k2B BSNEH, SEEE DT> BRE
T3 LC, HCC Edmondson 7’V — R I ~III @
MTEEEIRA>NT, CPH IZEEIC PCNA %
HEDETERLE. ZOERIPAHB L,
PCNA THRBE SN HIEFEIIZ LC U ETIED
F DENR L, Lizds> T HCC CRRESEMED
WIERE N 2 E B 120D~ — A — LTRAHE &
Ezohl. $7- PCNA fuERaOMES &
Uik, iz OB EMma cREREIC IS
DENLEYHBIETHS. FiBRDOX I,
—RENC BREDBE WL O SH, b o
FnLA, Thbb GIEHOMBICHEY T 5 L
Wwbhitdd, ERcEFhe2XAT5 2 L
ST LU HEETIZR Y. X512 in vitro DFEER
T dH 2, HEHEEE OB WM T BrdU T
FEEXN5 SHIMEE , PCNA TR S 5 H
Bz DS 5 Z MRS N T w320 |

3. AgNORs b RIAR®D X 312, ITEMIEETE
o~ —A—E L TR LIELIERAwWSs T
w3, fEx0RBHEREICE YT, NORs O

OB EBFEMEEOET LEEL 722w
SEEN B | kR EREE O TRE
EO P REMDERICERTH o725
H]ED 2 BB 5NE. £HMESL, non-Hod-
gikin’s lymphoma 72 ¥ Tid Ki-675u@ et L D
EDOHEESIER S N3 51 flow
cytometry ¥ L 72 DNA histogram & DB
% TIZ, AgNORs & S #Ans S FHBEL 7z & v
> #RE29 3% 5. HCC iZB§L Tk Shiro 527
BEERIA T — Y DTS AgNORs OB
RIERLTH Y, %72 PEIT isEHROFEF
TEFHRTFHCLERATH 2 LTWEW,
AgNORs 3lifa OIEFERE LA BEBEDTTHEZ K
MLTw2ZERBEERENRVWEIATHDH,
AgNORs % count 3 % FHEIZIIBREH —S Nz
FHEMN L, &R, HREICE > TR 2T
ETITbNTws . BIMERN-#O small black
dot 2T RTEZHNE LT IRERLHDHH?,
Shiro 5127 Kawase 5%, Howat 52® &,
B/IMERICEET S AgNORs # 1 DOfEY) &
AL, BAMEAD D D L KFILTHIZIC count
TH2HEEZRALTWS.

SEEHIZ EEROBEICHEL 2 count % H
WiehS, BMEDIBE R E % b D% Type 2
ELTHRIR R E Z AR END L. SED
WETIE Type 3, 4TIk HCC DR IEE
MO £E > T count OBEMERL, Ih
T THHCC 23U 8 &£ T8 REEICDNT
D AgNORs DB EFEL WL DTH- 7.
L L Type 2 £ LT count L7z AgNORs iZ m
—count B LC Th-o L bEfEERL, HCC TiZ
BEMESETIZON TR LR L. S5
AgNORs Type 2 X Type 3 BL U4 L2nZ
NHtEEZ R L. ZOBRITHEHTH 25,
3L L LTI, BIEREDTTEICE-> T AgNORs
& LTHN 2 NORs BIEEE 1 I3HIHI 138/ Mk
DUBERCEFE 2MEAD DD, HEIEREDIERIC
o THEEINE £ 31 Type 3 D & 5 ICERE
T25DEEZTHWSE. 8B, Type 341
EOMBEERLL. LEORERICLD, Ag
NORs O#at12 13 dot DDA ST, D5




264 N g R ¥ s

AIREE b BB T 2 LEEINRB I .

4 . P53 BEFZATBO L S CIEEHMOb DL
ERBEOLDOBH Y, Bk > TEREMH
HIRT 258 L, BB - 7ob & HER
FO1IDELTERERPETIHENDHL LD
N32.  p5IDZE R HERGILE ORI L
W H5NDLH, RO, BB, M,
Fa—27 « A7—Y, DNA ploidy iZ 2D\ TliZ
MBI L EIRE I N T WL B3, FEES I
HCC 128\ T p53 DM A RIS 21T\ %
DFH L ERRE, HMuE, BL U PCNA T
INBBEHEAE L ORI BIE R R L5, &
FHorETd HCC O & D & 0¥ tE
BrREHLZ.  HEEE~ -4 — L OBRTIX
PCNA & 3MHBIL 2 h o 7228, Ki-678 & O
AgNORs Type 4 £ DBEEDOIEDHBEIFEL
7z,

5. Wi HCC BZEDFHRDIFELLTOIN
L5 —H—DBEZEICOVTIARS . BEIBW
T HCC 23Uk R EMIEE I DWW TAMER
JEfE~ — A — L PROBEESMRE SN TW D
Fno~v—A—DERENIER I N2 5E1E
Wit ZHIZETRD & 512  EFEMFhc O v»
TIThbNTW5 . FHEOHREITEAE TR
YK DIEs, BT TAE, PEIT % £ OAE}
HRERENTON D Lo k> Twa, YDk
S RIREESEIR S N 0, EFIEROEE
DIED, HRICEI>THEE->TVWS, Ll
O FiEHE EORIED SYIR T ERWFE,
/NHCC OREAFKROES 5, S ITARHY
BEEDEIR S N B EI0SEINT 2 b O LHEE S
na.

ZZTHEIZROBED~—2—», WEHY
BTSN o TEfT a5 HCC O RIIRE [§t
AREBICERL T, TROBELED S 20
o3 maERE L. BRO X 5 i BEEEOT
BERLELT 5 b OREEBEEOEYENE
HETHL. o1, BEENEWVIZERHIC
BHTHILEEZONLEDT, —~EDFRETRD
b EFM CEFAR, 23 cm AT O HCC
T, TAE+PEIT 2 X higFEsh, EHE LB X

g\ﬁ!

(B20% %F45  1994)

AR - HCC IR0 & U 7 fEf] & 3
WL, Zhs%2EEE1EURNORITBERXOE
2k > T 2HICHEL, M THRE~—2
—fE % LR U 72

Z0iER, Ki-67, AgNORs Type 3B LU
4, p53 IZBVT, TNZhOFHIEHEDOFHIE
NEBEZRBEVH OO, BREFICE W THERHR
HIvyEEERL, Sskk—EMULOMBEE
HBVIEE count ERT b DIXITEAEEFR
BIThHote. FRLZERBITCLOBEY—D
— 0 > H Tk pb3 HIFHEFERE & IEEFAREDHIHNIC
BEEMEERTZEPHLLEZRSTDT, Th
5D~ —H —HBREERGS$HAEREBIC L 5
HCC P TFHIWCERTH S Z L BRB I N,

HCC ZHmpy R & v M 0L %2R
TIEBHISENTWS ., M52 I X2 & HEHE
PHRZEDED 1 cm PUF TIEHIB0% IXHE— D
MEB OB DAL D 2203, 1~2 con FRE
272 % £ T TI40% DFEFIC idmMbEl s L O
LB R DR TR DREL A DN D
Ew3 | SEOBENISEFIE OB R 5£F 3
cm AT Edmondson 7V — R I 2/ RL72H D
PEIRUD, FEAER]LI cmn A ETH - 72,
st TE LN DI HCCiREHBD I < —E8
DHTHY, EBFEOEEEZTEICREL TS
MEIHFRIPHEVWDLE L 2B, LrLEN
Zhbb o3, —EOEREFOBREIEON
722 ks, $HEMERNC X 2 HCC OF#&F#I
DU[EEENTRBE I NIz D E-BbiLs.

%1 cm LT HCC ot 2 $H4EMR DIER
LIF66%EE? L b Tnd. 5, BEK
BBROWR 2 812 & 22 WEEDE b & AREED
WRICX > T, HCCIEZE D lcm LT OERIAD
BETHREIh, FRICERSNAH1EZ S
bormans. %35 kZDLI7% HCC
FEHIOERZ > TW»WT, &0 IEHER FEREE
DlzHDO~—H — OB 2ERIIVWEEZ TY
5.




VA © AR E R | S A AR % F o 7o AP RRERE O BB HIE I B 5 RGET 265

ez dichlzy, JHE L CRHEEE > 72K & FeAWIIIC T T2 7 T ) IRHR BRSO & AL
BIRZEMENEREGRE  FREEFERCEE R 23R Bt Lgd.
ERLET L, WEEAZREHL TWI2nT, F Keimsr DEE X 6 F11H, Fe2EHAH SR FEET
A AIEEARHCEARER CEE LT, EMES S E i THREL .

1)
2)
3)

4)
5

Nt

6

=

8
9

=

10

=

11)

12

~

13

=

14)

15

=

16

=

17)

18)

19)

X B

TR B, M FrREERE. A, EILAE. 1987, pp 498—503
Crocker J, Nar P : Nucleolar organizer regions in lymphoma. J Pathol 151 : 111—118, 1987
Per AThi, NERZ, NFEE, B B 70—9A A MY -tk 3 DNA ER T A LRGSR
W & 3 ETEMRY IR R O e . B L ERIK 9 ¢ 894—601, 1991
WMEFEE, M i siE (PCNA) . S8 L ERR 9 - 879—883, 1991
Gerdes J, Schwab U, Lemke H, Stein H : Production of a mouse monoclonal antibody reactive with
a human nuclear antigen associated with cell proliferation. Int J Cancer 31 : 13—20, 1983

Gerdes J, Lemke H, Baisch H, Wacker HH, Schwab U, Stein H : Cell cycle analysis of a cell
proliferation-associated human nuclear antigen defined by the monoclonal antibody Ki-67. J
Immunol 133 : 1710—1711, 1984

Ploton D, Menager M, Jeannesson P : Improvement in the staining and in the visualization of the
nucleolar organizer region at the optical level. Histochem ] 18 : 5—14, 1986

BaTE, Bt | e o silthEEF. RFEY 331 1473—1481, 1992

Kawase N, Shiokawa A, Ota H, Saitoh T, Yoshida H, Kazama K : Nucleolar organizer regions
and PCNA expressin is prostatic cancers. Pathology International 44 : 213—222, 1994

Crocker J, Boldy DAR, Egan MJ: How should we count AgNORs proposals for a standardized
approach. J Pathol 158 : 185—188, 1989
W OkE, B FA, WS, R, BRSSO FETEIIC BT % Argyrophilic nucleolar
organizer region (AgNORs) OFFME. KR 33 : 399—404, 1992

Gatter KC, Dunnil MS, Gerdes J, Stein H, Mason DY : New approach to assessisg lung tumors in
man. J Clin Pathol 39 : 590—593, 1986

Walker RA, Camplejohn RS : Comparison of monoclonal antibody Ki-67 reactivity with grade and
DNA flow cytometry of breast carcinoma. Br J Cancer 57 : 281—283, 1988

Ueda T, Aozaka K, Tsujimoto M, Ohsawa M, Uchida A, Aoki Y, Ono K, Matumoto K :
Prognostic significance of Ki-67 reactivity in soft tissue sarcomas. Cancer 63 : 1607—1611, 1988
Grigioni WF, D’errico A, Bacci F, Gaudio M, Mazziotti A, Gozzetti G, Mancini AM : Primary
liver neoplasms : evaluation of proliferative index using MoAb Ki-67. J Pathol 158 : 23—29, 1989
Kitamoto M, Nakanishi T, Kira S, Kawaguchi M, Nakashio R, Suemori S, Kajiyvama G, Asahara
T, Dohi K : The assessment of proliferating cell nucleolar antigen immunohistochemical staining in
small hepatocellular carcinoma and its relationship to histologic characteristics and prognosis.
Cancer 72 : 1859—1865, 1993

Adachi E, Hashimoto H, Tsuneyosi M : Proliferating cell nuclear antigen in hepatocellular car-
tinoma and small cell liver dysplasia. Cancer 72 : 2902—2909, 1993

Irene OL, Edward CS, Sheung T, Annie S, Chan Y, Mike KP : Prognostic significance of prolifera-
ting cell nuclear antigen expression in hepatocellular carcinoma. Cancer 73 : 2268—2274, 1994
Nakamura T, Hayama M, Sakai T, Hothi M, Tanaka E : Proliferating activity of hepatocytes in
chronic viral hepatitis as revealed by immunohistichemistry for proliferating cell nuclear antigen.
Hum Pathol 24 : 750—753, 1993




266

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)
30)

31)

32)
33)

N B ¥ = 3 (B20%& ¥45 1994

Coltrare MD, Gown A : PCNA/cycline expression and BrdU uptake define different subpopulations
is different cell lines. J Histochem cytochem 39 : 23—30. 1991

Suzuki T, Takano Y, Kida Y, Okudaira M : Silver-binding argyrophilic organizer regions
(AgNORs) in gall-bladder cancer : correlation with malignant grading and prognosis. Acta Patho-
logical Japonica 43 : 36—43, 1993

Vuhahula EAM, Nikai H, Miyauchi M, Takata T, Ito H : Prognostic value of argyrophilic
nucleolar organizer regions (AgNORs) count in adenoid cystic carcinoma of salivary glands.
Pathology International 44 : 368—373, 1994

Raymond WA, Leong ASY : Nucleolar organizer regions relate to growth fraction in human breast
carcinoma. Hum Pathol 20 : 741—746, 1989

Ruschoff J, Prasser C, Cortez T, Hohne, HM, Hohenberger W, Hofdtadter F : Diagnostic value of
AgNORs staining in follicular cell neoplasms of the thyroid. Am J Surgical Pathol 17 : 1281—1288,
1993

Hall PA, Crocker J, Watts A, Stansfeld, AG : A comparison of nucleolar organizer region staining
and Ki-67 immunostaining in non-Hodgikin’s lymphoma. Histopathol 12 : 373—381, 1988

Giri DD, Sottingham JF, Lawry J, Dundas SAC, Underwood JCE : Silver-binding nucleolar orga-
nizer regions (AgNORs) in benign and malignant breast lesions : correlations with ploidy and growth
phase by DNA flow cytometry. J Pathol 157  307—313, 1989

Shiro T, Seki T, Naitoh Y, Inoue K, Okamura A : A correlation of argyrophilic nucleolar orga-
nizer regions with stages of hepatocellular carcinoma. Cancer 71 :44—49, 1993

Howat AJ, Giri DD, Cotton DWK, Slater DN : Nucleolar organizer regions in spitz nevi and
malignant melanomas. Cancer 63 : 474—478, 1989

EE B, UATIR, BIUEE ps3e 7R b —v R, EBEF 17 2403—2407, 1993

Purdie CA, O'Grady J, Piris J, Wyllie AH, Bird CC : p53 expression in colorectal tumors. Am ]
Pathol 138 : 807—813, 1991

G W A%, B HA, PIIE—, BRIEY, BET, R, MREE R 80 55
MEREET 5 p53 % B DR AOME — R I HITEAE & OBIfRIC DV T—. FFHK 34 - 989—994, 1993
MRIER, B8 I M/NTE L AERE ORREL. ERRIEERNEL 7 1 477484, 1992

TTEIFE, NERE, I % g, BM8E, HIES, BHEs, KNEEE  FFREOE&S
Wr. BEES 47 © 1504—1510, 1992

W



