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Summary

LTN and OK-432 combined therapy is effective for controlling Th1/Th2 balance. We tried a repetitive administra-
tion of LTN and OK-432 in the pleural or peritoneal cavity for patients with malignant effusion. Of all 11 lesions of
the 10 cases, 7 revealed complete remission and 1 revealed partial response.

The level of IL-12(p70) and IFN-v in ascites of two gastric cancer patients after the second administration of
LTN and OK-432 was much higher than those after the first administration, whereas the level of IL-10 was not
suppressed strongly. In 8 lesions that we could confirm complete remission or partial response, 7 lesions were
improved after two or three administrations of LTN and OK-432. In conclusion, a repetitive intracavital administra-
tion of LTN and OK-432 is effective for malignant effusion. Key words: Lentinan, OK-432, Th1/Th2
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Immunohistological Evaluation of Single Small

Hepatocellular Carcinoma with Negative Staining of

Monoclonal Antibody Hepatocyte Paraffin 1
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Background and Objectives: The sensitivity and specificity of the monoclonal anti-
body Hepatocyte Paraffin 1 (Hep Par 1) for hepatocellular carcinoma (HCC) are very
high, and the usefulness for differential diagnosis of hepatic tumors has been reported.
However, there are some cases of HCC with negative staining for Hep Par 1. We
examined the histopathological features of HCC with negative staining for Hep Par 1.
Methods: We examined 69 samples of single nodular HCC less than 2'cm in greatest
dimension, resected from 1985 to 1994 in our hospital, with immunohistological
staining for Hep Par 1, cytokeratin 19 (CK 19), MUC-1 glycoprotein (MUC-1), and
epithelial membrane antigen (EMA).
Results: Hep Par 1 staining was positive in 64 cases (93%) and negative in 5 cases
(7%). With regard to the histological structure, 3 of the 5 negative cases were scirrhous
HCC. With regard to the grade of histological differentiation, 2 cases were poorly
differentiated HCC, 3 cases were moderately differentiated HCC, and no well-
differentiated HCC was found in the negative cases. CK 19, MUC-1, and EMA staining
* were negative in all cases.
Conclusions: It is necessary to recognize the existence of Hep Par 1 negative HCC,
in particular scirthous HCC. This may be due to a different mechanism in the earlier
stage of hepatocarcinogenesis.
J. Surg. Oncol. 2004,88:104-107. © 2004 Wiley-Liss, Inc.

Key Worps: Hepatocyte Paraffin 1; hepatocellular carcinoma; scirrhous
hepatocellular carcinoma; immunohistochemistry
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INTRODUCTION

In 1993 Wennerberg et al. reported the monoclonal
antibody Hepatocyte Paraffin 1 (Hep Par 1), which reacts
with normal and neoplastic hepatocytes in routine
formalin-fixed and paraffin-embedded tissues [1]. Later
other reports have proved the usefulness of Hep Par 1 for
differential diagnosis of hepatic tumors [2—-4]. Hep Par |
is considered specific for normal hepatocytes and hepato-
cellular carcinoma (HCC), and rarely reacts with bile
duct cells, nonparenchymal liver cells, and metastatic
tumor cells. The sensitivity and specificity of Hep Par 1
for HCC are very high, but there are some cases of HCC
with negative staining for Hep Par 1. In the present study,
we examined the histopathological features of HCC with
negative staining for Hep Par 1.

© 2004 Wiley-Liss, Inc.

MATERIALS AND METHODS

We examined 69 samples of single HCC less than 2 cm
in greatest dimension, resected from 1985 to 1994 in our
hospital. The pathological diagnosis was confirmed by
review of available hematoxylin and eosin (H&E) stained
slides in each case by a pathologist. On the slice with
greatest dimension of HCC, we performed immunohis-
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tological staining for Hep Par 1 and biliary marker,
cytokeratin 19 (CK 19), MUC-1 glycoprotein (MUC-1),
and epithelial membrane antigen (EMA). Sections of
formalin-fixed and paraffin-embedded cell block tissue
were deparaffinized and hydrated in a series of xylene,
graded alcohols, and water. To improve the staining
pattern methods for antigen retrieval, heating in 10 mM
citrate buffer, pH 6.0 by microwave was used. Endogenous
peroxidase was blocked by immersion in 3% hydrogen
peroxide. The sections were then washed in phosphate-
buffered saline (PBS). Application of the primary anti-
body was donme with an overnight incubation at 4°C.
The mouse monoclonal antibody Hep Par | (clone
OCHI1ES5.2.10; DAKO, Carpenteria, CA) was used at a
dilution of 1:50. The mouse monoclonal antibody CK 19
(clone RCK108; DAKO) was used at a dilution of 1:200.
The mouse monoclonal antibody MUC-1 (clone Ma695;
Novocastra, Burlingame, CA) was used at a dilution of
1:100. The mouse monoclonal antibody EMA (clone
E29; DAKQO) was used at a dilution of 1:100. After
another wash with PBS, application of biotinylated goat
antimouse secondary antibody (DAKO) was done at room
temperature for 40 min. The sections were washed again
and treated for 40 min with streptavian conjugated to
horseradish peroxidase (DAKO). The colorizing agent
diaminobenzidine was used subsequently. Sections were
counterstained with hematoxylin. Negative control was
performed by substituting PBS for the primary antibody.
When more than about 80% of the tumor area showed
negative staining for Hep Par 1, it was judged to be a Hep
Par 1 negative case. Although HCC with diffuse clear
cells or fatty vacuoles was visualized as Hep Par 1
negative under low magnification, the cytoplasm com-
pressed by abundant glycogen or fat vacuoles showed
positive staining under high magnification, and these
were included as positive cases.

RESULTS

Normal hepatocytes around tumor cells were. Hep Par 1
positive with cytoplasmic, diffuse, and granular patterns.
In our 69 cases of single small HCC, Hep Par 1 staining
was positive in 64 cases (93%) with characteristic
cytoplasmic granular pattern (Fig. 1A,B). On the other
hand, 5 of 69 cases (7%) were found to show negative
staining (Fig. 1C). According to the distribution pattern,
1 of 5 cases showed completely negative staining for Hep
Par 1, and 4 of 5 cases showed a little area of scattered
positive staining in the tumor. In all 69 cases, biliary
marker CK 19, MUC-1, and EMA staining were negative.
With regard to the histological structure [5], 66 cases
were of the trabecular type, no cases were of the pseudo-
glandular and compact type, and 3 cases were of the
scirthous type. In the trabecular type, 64 of 66 cases
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showed positive staining for Hep Par 1. In the scirrhous
type, all 3 cases showed negative staining for Hep Par 1
(Fig. 1D,E). With regard to the grade of histological
differentiation, 16 cases were well-differentiated HCC,
and all 16 cases were positive for Hep Par 1. Fourty-one
and 12 cases were moderately and poorly differentiated
HCC, and 38 of 41 and 10 of 12 cases were positive,
respectively (Table I). The only completely Hep Par 1
negative case was moderately differentiated HCC, non-
scirrhous type.

DISCUSSION

In our study, 93% cases of single small HCC less than
2 cm in greatest dimension showed positive staining for
Hep Par 1. Previous reports have proved Hep Par 1 tobe a
very useful marker for differential diagnosis between
HCC and cholangiocellular carcinoma and metastatic
liver tumor, including liver metastasis of hepatoid adeno-
carcinoma of the gastrointestinal tract [2—4,6,7]. It has
been reported to have very high specificity (bordering on
100%) and slightly lower sensitivity (approximately 80—
90%) for the identification of HCC [8]. However, some
cases of HCC stained negative for Hep Par 1; 5 of 69 (7%)
single small cases in our study, 1 of 38 (3%) reported by
Wennerberg, 2 of 32 (6%) reported by Leong, 8 of 96
(8%) reported by Peiguo, and 1 of 290 (0.3%) reported by
Wu [1,2,7,9]. In our study and other reports the final
pathological diagnosis as HCC was established on the
basis of H&E staining [1,2,7,9]. The tumors showed a
morphologically hepatoid structure which was compa-
tible with HCC. This indicates, however, that the patho-
logical diagnosis was established on the basis of the only
morphological character, not the detailed origin of the
tumor. '

In our study, all three cases of scirrhous HCC showed
negative staining for Hep Par 1. In other reports, one case
of Hep Par 1 negative staining reported by Wennerberg
was scirrthous HCC, and two cases of Hep Par | negative
staining reported by Leong were scirrhous HCC and
poorly differentiated HCC, respectively [1,2]. Although
the reason has been unclear, we can state that some cases
of scirrhous HCC show negative staining for Hep Par 1.
The usefulness of Hep Par 1 for differential diagnosis of
liver biopsy has been reported [4], but it is necessary to
recognize the existence of Hep Par 1 negative HCC, in
particular scirrthous HCC, in small tissue samples.

Microscopic examination revealed that the antigen of
Hep Par | might be the mitochondria in the hepatocytes
[1]. Almost all HCC have hepatocellular intracellular
organs and show positive staining for Hep Par 1 just like
normal hepatocytes. In our study, Hep Par 1 staining was
positive in 16 of 16 (100%), 38 of 41 (93%), and 10 of 12
(83%) cases of well and moderately/poorly differentiated
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Fig. 1. Immunohistological staining of single small HCC using Hep Par 1. A, B: HCC with positive staining for Hep Par 1, with cytoplasmic,
diffuse and granular pattern. C: HCC with completely negative staining for Hep Par 1 (non-scirrhous type). D: Scirrthous HCC with abundant
fibrous stroma in H&E staining. E: Scirrhous HCC with negative staining for Hep Par 1. [Color figure can be viewed in the online issue, available
at www.interscience.wiley.com.]



TABLE I. Immunohistological Staining of Single Small HCC
Using Hep Par 1

Hep Par | Hep Par 1

Total positive negative
HCC cases 69 64 5
Well differentiated 16 16 0
Moderately differentiated 41 38 3
Poorly differentiated 12 10 2
Scirrhous 3 0 3

HCC, hepatocellular carcinoma; Hep Par [, Hepatocyte Paraffin 1.

HCC, respectively. It is possible that Hep Par 1 reactivity
is related to the degree of hepatocyte differentiation.
Fasano has already suggested this hypothesis in 1998,
from the fact that in a study of hepatoblastoma, Hep Par 1
staining was generally less intense in the embryonal type
than in the fetal type [10]. In our study, all cases of well-
differentiated HCC stained completely positive, while
poorly differentiated HCC did not always stain negative.
It is also noteworthy that Wennerberg reported that all
five cases of fibrolamellar HCC showed positive staining
{1], while these are generally well differentiated.

From these data we suggest that Hep Par 1 immuno-
genicity may be lost as HCC becomes more poorly
differentiated and more scirrhous. Supposing that single
small HCC less than 2 cm in greatest dimension reflects
the relatively early stage of HCC, there is less modifica-
tion by focal differentiation and other changes as it
grows in size. From this point of view, we believe that the
appearance of a Hep Par 1 negative area in a smaller size
HCC is significant. We suggest the possibility of a dif-
ferent mechanism in the earlier stage of hepatocarcino-
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genesis between Hep Par 1 positive and negative staining
HCC.
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V. EDzORRIE THRA TS V- Thh TS
D, ayEryHAPBELNTWERVOPEIRTH 5.

5. BOSIRKEE, 7 OORKEED, ?
KEBAOOBRABRTIE, HOHEOBRIRMEAH S
nTws, —7, BRAREEEMRzHE S5
DC/BEERMAMBE T, ECHXROEE:HTC O HLA
E—H LW FECHROBRMB L BE SR THRET
BERRHBRIITON T B,
TYAENRBRRETSVCR, AROERMKRICES
BEBHRONENTF FRS54 - 2 VA LTR
YARBIETHE, 1FIF 100 %EL REROBEENE
EEIHITAEILAHETHE. —F, ABROEF VI
BT MHC A L2 WERZROBIRMBICESEES
EE%@%EN#%F@?%%—b%ﬂwxpfvﬁx
RRELIEE, RELCBROEEOER R BT
T2 LIITEETH B, ZORRIIFEZRORRER
Wik 2w, Zolbhs, BREABIIBWTHEYL

BE BORESER

o autologous
5% allogeneic

95%

X4 DC

BRI SV A $ 23561, BCHEEOBIRMEREE:H
WHERETHBHLEEILLND.

6. BEREROBE

4™ International Expert Meeting On Clinical Dendrit-
ic Cell Immunotherapy (2003) TO7 ¥ 47 — FRETI
Fa-wvN, RE, BF, BELZCZEOERICBITS
62 FORRRHEBEAER SNz, FhictnidEkECH
EOBPRHRER STV HRKRARESIHG %) RDH
N5A%, 59 1(95 %) i BECHROBIRMAEE AL
T (X 4). #RMia% S LFET 2 720 ORI
E LT, KEBS DOEERIERS leukapheresis % BT
CD 4 BGHEDOEEZHFERL CHLFELTwE. —E0
FRIRFABR T3 CD 34 FHHEMRR % $RIL L CTHHRAMAE % 5
1t - 858 - BBLC 2. BRABOBES KL, —8
DI -1 v OERFARTIE GM-CSF & IL-13 (3 %)
THOWTEEZToTWEY, FOMORRIIERE L
T GM-CSF & IL-4 (97 %) % v CRHARMRE % ek
BLTWw5(ES5). BIE, BEIRMEBECHEL SVALT
EERIEEST 256, BRMLSeTroRkETHIL
TAYE Y FRAPIEFBOATEY, 7o — hOER
Phd, IO vROTN—=TERFELIYA AL Uh
T NVEfEo THALZRTERAR(GL ) PRDLS
{, RWTTNF-a (5%)% 0K432, CD40L (2%) %
FRTIEBRPRDLNE., LAL—FERERLLT
GM-CSF & IL-4 TR# B RMIE 2 FE L THEEKRNIC
HE5T HEBARABR (31 %) b HENS (BN (B
5. FNLOBRKRARIE, 4 —-FEPEEL L TN
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aSTD

a STD+TNF-«

a STD-+MCM

@ STD-+cytokine cocktail
o GM-CSF+1L-13
STD+poly 1 : C

= STD+CD40L

os.C.
i.d.

8iv.

ai.n.

=it

5 Culture condition
STD : GM-CSF + iL.-4, MCM ! monocyte conditioned medium,
cytokine cocktail : PGE 2/I1L-6/TNF-a/IL-18

O lysates

8 peptides

2 mRNA

8 protein

= apoptotic cell

o DC/E#R SRk

X6 antigens .

VAL TWAEENE . FUEE 40 %OEERRE N
TFREEALTWED, 74 t— (34 %) EHR
RRNA(10%), s "2 EB(11 %) EdROLNAE
(6). HEWMAITBMLTIE, < ODOMBETIES
B OBV COREGERERDBOEEZ R T 2720
DERABETo TV A D, BHEZIIR > TWDA,
Ty NORERLFLITY Y OSEARS (21 %) YT
bRUTw5, &FE LTRERRS 44 %) H8Eb% <,
ROTY Y SHRES (21 %), BTHS(19%), Bk
RS (13 %) DIEE L 2> TwAH(K7).

B AR O R (BRPREAER)

1. RREZERS € AGRERES

BEHEGE, #FrVF ) UNE, SREEHE, B
MRBRIE, KRBBE, SEANIRRMERGE, EREEE, BE
MREZ P OICERABRPTORTBYEIME - I

K7 route
s.c. . subcutaneous, i.d.: intradermal, i.v.: intravenous, i.n.:
intranodal, i.t. . intratumoral

THERPREBR T L CH I HERRRABR 2T TV B E
BbHa.

2. BEME&HE (melanoma)

REMBBEEDOHEIRLHEATVEIREDNERT,
B4 2 iR CRERMBEBE O BIRREITOI T b,
EUHECECHIESHEENEORENEATEY,
HLA-A 0201 iZ= v F§ 3 HBERTF FAKEEFEE S
n<Twsb., MAGE-3.A2, tyrosinase, gp 100,
MelanA/MART-1 REMNLMEXTF FTH Y,
ELISPOT, tetramer % &% v 5 Z & THERORE
SETERBIEY—T&B, —F, 54— r2HEV
THRRARLITLPATWS, 54— bIHBRERNTO
RIBICEDEZ Y —NRTF FILLRB EEHTH S
2, HIGEEMEEBNS (DTH) 2 EER T 2 @A
%5,

198 ETAPLRAEET TV DD DBERRBROMER
PHREENTETWE(ER1)W®, Stage VH 5 WIEE
EUEREEECEMNI MR THL I L, £ IHEERR
B2V Lhb EOREDOHERDRVEFTE 224
SHBROENME - DHEERRBROBELZFLEZSTER
b 7%\, Hersey 51X MAGE-3.A 2, tyrosinase, gp 100,
MART-1 D 4 BEONRTF FHHWIET M £— bzn
VA LZEREREEOSE ITHE, IHERARZTV,
AJCC stage V ERE®BEDEF T, 74— bTiZ
37 %, ~XT7F FTld 35 %D disease control rate (PR +
SD) DT3B,
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