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Abstract The objective of this study was to clarify the relationship between the frequency of
infiltrating cells expressing the glucocorticoid receptors (GR) o and g in biopsied colonic mucosa
and the glucocorticoid (GC) responsiveness of ulcerative colitis (UC) patients. Active UC patients
(n=38) were divided into GC-sensitive and GC-resistant groups. GRp™ cells were significantly
higher in the GC-resistant group than in the GC-sensitive and control groups. GRa mRNA was
expressed in all UC patients, while GRp mRNA was expressed in only 1 patient in the GC-sensitive
group (n=6) and 7 patients in the GC-resistant group (n=8). Double-positive cells for GRg and
CD4 or CD19 were frequently observed. The Foxp3* cell count was significantly higher in the GC-
sensitive group than in the GC-resistant group, but doubte Foxp3*GRp" cells were not observed.
These results indicated that the sensitivity of GC therapy could probably be predicted by
immunostaining biopsy specimens for GRp and Foxp3.

© 2009 Elsevier Inc. All rights reserved.

Introduction of action of GCs has not yet been completely elucidated,

and the reasons why they have different effects on individual

Glucocorticoid (GC) therapy is recognized as an effective
therapy for inflammatory bowel disease, autoimmune
disease, and allergic disorders; furthermore, GCs are widely
used as the primary drug of choice for the active stage
of ulcerative colitis (UC) [1]. However, the mechanism
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patients in different clinical settings also remain a mystery.

The expression of glucocorticoid receptors (GRs) in target
cells is an essential component of the pharmacological action
of GCs: GCs bind to GRs and result in the effect. The GR has 2
isoforms, GRx and GRp, which are produced by alternate
splicing of mRNA from the same gene [2]. GRa binds to GCs,
translocates from the cytoplasm to the nucleus, and forms
homodimers [3]. Thereafter, it binds to the GC response
elements present in the promoter region of the target gene
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and regulates the transcriptional activity of the various
genes involved in inflammation, producing an anti-inflam-
matory response [4,5]. In contrast, GRp is considered to be a
possible inhibitor of GRa. This may be explained by the fact
that GRpB cannot bind to GCs [6,7] or that it forms
heterodimers with GRa and thus cannot bind with the GC
response elements of the target gene [8,9].

In the peripheral blood mononuclear cells of UC patients,
GRR mRNA has been reported to be highly expressed in
groups with a poor response to GC therapy and minimally
expressed in groups with a good response to GC therapy [10].
In addition, there have been similar reports for bronchial
asthma and rheumatoid arthritis [11,12]. In contrast, GRp
has been reported to be unable to control the action of GRa
[13], while the expression of GRp does not cause a poor GC
response in UC [14,15]. Clearly, the role of GRp remains
controversial. Previous reports have examined the expres-
sion of GRa and GRp in peripheral blood mononuclear cells
and cultured cells like Hel.aS3 and COS7, but no reports have
extensively examined the expression of GRa and GRp in the
inflammatory cells of colonic mucosal tissue, a locus of
inflammation.

CD4* T cells play a crucial role in eliciting an immune
reaction to foreign antigens. Regulatory T cells (Tregs)
account for 5-10% of the fraction of CD4* T cells and express
CD25. Tregs are involved in maintaining immunological self-
tolerance by suppressing autoreactive lymphocytes [16]. The
transcription factor Foxp3 is specifically expressed in Tregs,
and acts as the master control gene for the development of
Tregs [17]. Tregs are known to exist at various sites, including
the intestinal mucosa [18,19]. Patients with active UC have
decreased numbers of peripheral Tregs and increased
numbers of lamina propria Tregs, suggesting a correlation
between increased Treg numbers and decreased severity,
and supporting the hypothesis that Tregs traffic to sites of
inflammation in an attempt to restore immune homeostasis
[20,21]. Therefore, if Tregs express GRp, they would be
closely associated with GC resistance/refractoriness. How-
ever, to our knowledge, there have been no reports on the
correlation between Foxp3* Treg localization in the lamina
propria, the GC responsiveness of patients with active UC, or
GRp expression on these Tregs. The current study was
designed to assess these issues.

The aim of this study was to clarify the relationship
between the frequency and type of infiltrating cells
expressing GRea, GRB, and Foxp3 in biopsied colonic mucosa,
and the GC responsiveness of UC patients.

Table 1  Cases used in this study.

Materials and methods

Patients and materials

The subjects were patients with initial onset or relapse of
UC. Specimens were taken via colonoscopic biopsy from 38
active UC patients with a clinical activity index (CAl) [22] of
5 or higher. Patients with a CAl of 4 or lower were omitted
from the present study, because they were clinically in
remission and therefore did not require GC therapy. All
patients had previously received a 5-aminosalicylic acid
preparation but no immunomodulators like azathioprine,
methotrexate, or Remicade. A GC (20 mg or more) was
administered to all patients, and a biopsy was performed
within a week of the start of treatment. The patients were
divided into 2 groups, GC-sensitive and GC-resistant in
accordance with a previous report [10], and GC was
administered to active UC patients with a CAl of 5 or
higher. Subjects with a CAl of 4 or lower and to whom 20 mg
or less of GC was administered within 4 weeks were defined
as sensitive, while those with a CAl of 5 or higher after
4 weeks or those who required surgery were defined as
resistant. The GC-sensitive group consisted of 18 patients
with a mean age of 41.5£13.7 years (19-67 years), and a
mean CAl of 7.1+1.9 (5-13) before GC administration (Table
1). The GC-resistant group consisted of 20 patients with a
mean age of 38.3+13.8 years (15~57 years), and a mean CAl
of 10.1+3.4 (5-15) before GC administration. Specimens
that were taken via a rectal mucosal biopsy from 10 patients
who underwent a colonoscopic polypectomy and who had a
mean age of 47.3x8.7 years (39-64 years) were used as
control. Informed consent was obtained from all patients.
The tissue specimens were fixed in 10% buffered formalin
for 12 h at room temperature, and were then embedded in
paraffin for immunohistochemistry of GRa, GRp, and Foxp3;
immunodouble staining for GRp and CD4, CD8, CD20, or
CD68; and fluorescence immunodouble staining for GRp and
Foxp3. Some parts of the tissue specimens were fixed in 4%
paraformaldehyde (PFA) for 6 h at 4 °C, immersed in sucrose
gradient buffers, and frozen in a Tissue-Tek optimal cutting
temperature compound (Sakura Finetechnical, Tokyo,
Japan) for immunodouble staining of GRp and CD19. The
frozen specimens were kept at —80 °C until cryostat
sectioning. Some parts of the tissue specimens were stored
at 4 °C for reverse transcription-polymerase chain reaction
(RT-PCR) of GRa and GRp mRNAs.

Clinical data Disease/control

Ulcerative colitis

Control (n=10)

GC-sensitive (n=18)

GC-resistant (n=20)

Male/female 12/6

Age (years) 41.5+13.7
Clinical activity index 7.1+1.9
Disease duration (years) 7.5+7.1

15/5 6/4
38.3:£13.8 47.3+8.7
10.1:£3.4 -
6.1x4.5 -

GC; glucocorticoid. Data of age, clinical activity index, and disease duration are represented as mean SD.
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Immunohistochemistry

Immunostaining for GRe, GR, and Foxp3

The formalin-fixed and paraffin-embedded sections of the
colonic tissues (from 18 GC-sensitive patients with UC, 20
GC-resistant patients with UC, and 10 controls) were
immunostained for GRa, GRp, and Foxp3. Five-um-thick
paraffin sections were cut. After deparaffinization, endogen-
ous peroxidase activity was btocked with methanol containing
0.3% hydrogen peroxide. The slides were immersed in 0.01 M
of phosphate-buffered saline (PBS; pH 7.4) with 0.01 Mcitrate
buffer (pH 6.0; Muto Pure Chemicals, Tokyo, Japan) and
microwaved (400 W) for 25 min at 90 °C. The primary anti-
bodies used in this study were anti-GRa (rabbit; SCB, Santa
Cruz, CA), anti-GRp (rabbit; ABR, Golden, CO), and anti-
Foxp3 (236A/E7, mouse 1gG1; Abcam, Cambridge, UK). The
slides were then incubated at 4 ° C overnight with the relevant
primary antibodies. The labeled streptavidin-biotin perox-
idase method (Ultratech HRP Streptavidin-biotin Universal
Detection System, DAKO, Glostrup, Denmark) was used for
the immunohistochemistry of GRa and Foxp3. GR@ immunos-
taining was performed using the avidin—biotin peroxidase
complex (ABC) as a secondary antibody. A positive reaction
was detected as a brown coloration with 3,3’-diaminobenzi-
dine (DAB; Dojin Chemicals, Kumamoto, Japan). The sections
were counterstained with hematoxylin.

Immunodouble staining for GRB@ with lymphocyte and
macrophage markers in GC-resistant patients with UC
fmmunodouble staining for GRp by using lymphocyte and
macrophage markers (CD4, CD8, CD19, CD20, and CD68) was
performed to identify the GRR* cell type in the GC-resistant
group. The paraffin sections obtained from 10 GC-resistant
patients with UC were used for immunodouble staining for
GRp with CD4, CD8, CD20, and CD68. Briefly, the deparaffi-
nized tissue sections were immersed in either 0.1% trypsin
(Difco, Franklin Lakes, NJ) in PBS with 0.15% CaCl, for 30 min
at 37 °Cor in 0.01 M citrate buffer (pH 6.0) and microwaved
(400 W) for 25 min at 90 °C. First, CD4, CD8, CD20, and CD68
were immunostained. The primary antibodies used in this
study were anti-CD4 (OPD4, mouse IgG1x; DAKO), anti-CD8
(C8/144B, mouse 1gG2bk; DAKO), anti-CD20 (L26, mouse
lgG2ax; DAKO), and anti-CD68 (KP1, mouse igG1x; DAKO).
The slides were incubated at 4 °C overnight with the relevant
primary antibodies. The alkaline phosphatase labeled-dex-
tran polymer (Envision/AP; DAKO) was used as a secondary
antibody. A positive reaction was detected as a pink
coloration with the Fuchsin Substrate System (DAKO). The
slides were immersed in 0.01 M citrate buffer (pH 6.0) and
microwaved (400 W) for 10 min at 90 °C. Next, the
endogenous peroxidase activity was blocked with methanol
containing 0.3% hydrogen peroxide, and the slides were
incubated at 4 °C overnight with the anti-GRp antibody.
Immunostaining for GRp was done using the ABC technique as
a secondary antibody. A positive reaction was detected as a
brown coloration with DAB. The sections were counterstained
with hematoxylin.

The PFA-fixed, frozen cryostat sections, which were
obtained from 7 GC-resistant patients, were used for
immunodouble staining for GRp and CD19. First, CD19
immunostaining was performed. The primary antibodies used
in this study were anti-CD19 (HD37, mouse 1gG1k; DAKO). The

slides were incubated at 4 °C overnight with the relevant
primary antibodies. Envision/AP was used as a secondary
antibody. A positive reaction was detected as a pink coloration
with the Fuchsin Substrate System. Next, the slides were
incubated at 4 °C overnight with the anti-GRp antibody. The
endogenous peroxidase activity was blocked with methanol
containing 0.3% hydrogen peroxide. Immunostaining for GR
was performed using ABC as a secondary antibody. A positive
reaction was detected as a brown coloration with DAB. The
sections were counterstained with hematoxylin.

Fluorescence immunodouble staining for GRPB and Foxp3
The formalin-fixed and paraffin-embedded sections of the
colonic tissues (from 3 GC-sensitive and 3 GC-resistant
patients with UC) were fluorescence immunodouble stained
for GRp and Foxp3. After deparaffinization, the slides were
immersed in PBS with 0.01 M citrate buffer (pH 6.0),
microwaved (400 W) for 25 min at 90 “C, and incubated at
4 °C overnight with the anti-GRj antibody. The Alexa 568-
conjugated goat anti-rabbit 1gG (Molecular Probes Inc.,
Eugene, OR) was used as a secondary antibody. Next, the
slides were incubated at 4 °C overnight with the anti-Foxp3
antibody. The Alexa 488-conjugated goat anti-mouse IgG
(Molecular Probes) was used as a secondary antibody. The
fluorescent signals were visualized using a fluorescence
microscope (BX60; Olympus, Tokyo, Japan) equipped with a
mercury light and appropriate filters.

Control immunostaining study

The formalin-fixed and paraffin-embedded sections and
fresh-frozen cryostat sections of the lymph nodes from
patients with reactive lymphadenitis were similarly immu-
nostained to be used as positive controls. In addition, the
sections were incubated with 0.01 M PBS and non-immune
rabbit or mouse immunoglobulin (DAKO), respectively,
instead of the primary antibody.

Immunohistochemical evaluation of positive cells

At random, 8-13 fields of view were chosen from the lamina
propria with no lymph follicle. Immunopositive cells for GRa,
GRp, and Foxp3 were counted under light microscopy (x400)
independently by 2 observers, and the average number of
positive cells in 1 view was calculated. Immunodouble
staining for GRB with lymphocyte and macrophage markers
(CD4, CD8, CD19, CD20, and CD68) was performed in the GC-
resistant group. The proportion of each type of double-
positive cells to all GRB-positive cells was calculated. Values
were represented as mean +standard deviation.

RT-PCR of GRax and GR mRNAs

Total RNA was isolated from the tissue specimens (from 6
GC-sensitive and 8 GC-resistant UC patients) by using
EASYPrep RNA (Takara Bio, Tokyo, Japan). The RNA was
dissolved in RNase-free water and stored at —80 °C.

One ug of total RNA was used directly for the one-step
RT-PCR reaction with a total volume of 50 ul, including 2 ul
of QIAGEN OneStep RT-PCR Enzyme Mix (Qiagen), 0.6 uM of
specific primers, 400 pM each of dNTPs, and 10 pl of
QIAGEN OneStep RT-PCR Buffer (Qiagen). The primers used
for PCR were as follows: GRa, 5'-CCTAAGGACGGTCTGAA-
GAGC-3" and 5/-GCCAAGTCTTGGCCCTCTAT-3’, amplifying a
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477-bp product; and GRp, 5-CCTAAGGACGGTCTGAAGAGC-
3’ and 5'-CCACGTATCCTAAAAGGGCAC-3’, amplifying a 366-
bp product [6]. The samples were heated for 30 min at
50 °C and for 15 min at 95 °C before 35 (for GRa) or
40 cycles (for GRp) of 94 °C for 30 s, 58 °C for 1 min, and
72 °C for 1 min. p-actin was amplified as a housekeeping
gene by using the human p-actin RT-PCR Primer Set
(Toyobo, Osaka, Japan). The PCR products and a 100-bp
DNA ladder (Takara Bio, Shiga, Japan) were separated on 2%
agarose gel and were then incubated with 10 ng/ml
ethidium bromide for 30 min. The signals were detected
with UV (260 nm) excitation and the use of a trans-
illuminator, and the images of the gels were captured with
a CCD camera.

Statistical analysis

Statistical analysis was performed using the Statview-J
software program (Abacus Concepts, Berkeley, CA). Inter-
observer reproducibility was evaluated by Spearman’s test.
The ANOVA test followed by Scheffé test was used for the
analysis of the number of GRa* and GRp* cells, and for that
of immunodouble staining for GRp with lymphocyte and
macrophage markers. Fisher's exact test was used for the
analysis of GRp mRNA. The Mann—-Whitney U test was used
for the analysis of the number of Foxp3* cells. The Spearman
rank test was used for the analysis of the correlation
between GRp and Foxp3. Differences with a value of
p<0.05 were considered to be statistically significant.
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Figure 1

The distribution of glucocorticoid receptor-a (GRa)" cells in the biopsied colonic lamina propria of the glucocorticoid (GC)-

sensitive group (a, b), GC-resistant group (c, d), and control group (e). Cells were counterstained with hematoxylin (original
magnification: a and ¢, x100; b and d, x400; e, x200). The number of GRa” cells per field in the GC-sensitive and GC-resistant groups
was significantly higher than that in the control group (Scheffé test, p<0.001) (f). No significant difference was observed between the

GC-sensitive and GC-resistant groups (Scheffé test, p=0.905).
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Results

Relationship between GRa.* and GRB™ cell count
and GC responsiveness in the colonic mucosa
of UC patients

The GRa” cell count per field in the colonic lamina propria
was significantly higher (Scheffé test, p<0.001) in both the
GC-sensitive (245.0+45.9 cells) and GC-resistant groups
(238.4+48.1 cells) than in the control group (135.7£26.5
cells) (Figs. 1a—e). A significant difference was not noted

between the GC-sensitive and GC-resistant groups (Scheffé
test, p=0.905; Fig. 1f).

Most of the GRp* cells present in the colonic lamina
propria of UC patients were mononuclear cells with stained
nuclei (Figs. 2a-e). Unlike GRa, the neutrophils were
negative for GRp. The GRp* cell count per field was
significantly higher (Scheffé test, p<0.001) in the GC-
resistant group (66.5+16.1 cells) than in the GC-sensitive
(11.3£5.1 cells) and the control group (4.2:1.6 cells). In
addition, a significant difference between the GC-sensitive
group and control group was not noted (Scheffé test,
p=0.474; Fig. 2f).
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Figure 2

The distribution of glucocorticoid receptor-p (GRB)" cells in the biopsied colonic lamina propria of the glucocorticoid (GC)-

sensitive group (a, b), GC-resistant group (c, d}, and control group (e). GRp" cells are indicated by arrows. Cells were counterstained
with hematoxylin (original magnification: a—e, x400). The GRp" ceil count per field was significantly higher in the GC-resistant group
than the GC-sensitive and control groups (Scheffé test, p<0.001) (f).
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Figure 3

The expression of glucocorticoid receptor-a (GRa) and GRB mRNA in biopsied colonic mucosa of the GC-sensitive group

(n=6) and the GC-resistant group (n=8). B-actin (645 bp) was used as a housekeeping gene. GRa mRNA (477 bp) was expressed in all
cases (upper column). On the other hand, GRp mRNA (366 bp) was expressed in only 1 of 6 patients in the GC-sensitive group, and 7 of 8
patients in the GC-resistant group (lower column). M; molecular marker, N; negative control.

Association between the expression of GRa and
GRP mRNA and GC responsiveness in the
colonic mucosa of UC patients

RT-PCR was performed for 6 patients in the GC-sensitive group
and 8 patients in the GC-resistant group. GRe mRNA was
expressed in all patients in both the GC-sensitive and GC-
resistant groups (Fig. 3). In contrast, GRp mRNAwas expressed
in 1 of 6 patients in the GC-sensitive group and 7 of 8 patients
in the GC-resistant group, and a significant statistical dif-
ference was observed (Fisher's exact test, p=0.016).

Type of GRB" cells and immunodouble staining with
lymphocyte and macrophage markers in the
GC-resistant group

The immunodouble staining for GR@ with lymphocyte and
macrophage markers (CD4, CD8, CD19, CD20, and CD68) was
performed in order to identify the GRg* cell type in the GC-
resistant group (Figs. 4a—f). The proportion of each type of
double-positive cell with respect to all the GRp* cells was
then calculated. CD4*GRp* cells (n=10) accounted for 25.8%
+6.9%, CD8*GRp* cells (n=10) for 12.2%+2.4%, CD19°GRp*
cells (n=7) for 23.9%+6.3%, CD20"GRB " cells (n=10) for 6.1%
+4.9%, and CD68*GRp* cells (n=10) for 8.0%+2.5%. Of all the
GRp* cells, double-positive cells for GRp and CD4 or CD19
were significantly more numerous than double-positive cells
for GR@ and CD8, CD20, or CD68 (Scheffé test, p<0.01)
(Table 2). The remaining GRp* cells were other types of
mononuclear cells and stromal cells, including vascular
endothelial cells and fibroblasts. Very few epithelial cells
in the crypt base were weakly positive, contrasting with the
stronger staining of intraepithelial lymphocytes.

Association between Foxp3™ cell count and GC
responsiveness in the colonic mucosa of UC patients

Immunostaining for Foxp3 was performed using cells from
the GC-sensitive (n=15) and GC-resistant groups (n=19)
(Figs. 5a—d). The mean Foxp3* cell count per field was 14.4+

6.8 cells in the GC-sensitive group and 8.3+2.7 cells in the
GC-resistant group. The Foxp3* cell count per field was
significantly higher in the GC-sensitive group than the GC-
resistant group (Mann—-Whitney U test, p=0.011; Fig. 5e).

Relationship between GRB™ cells and Foxp3™ cells
in the colonic mucosa of UC patients

Fluorescence immunodouble staining for GR3 and Foxp3
performed using cells from the GC-sensitive (n=3) and GC-
resistant groups (n=3). In these 6 patients, double-positive
cells for GRB and Foxp3 were not noted (Figs. 5f—g).

Reproducibility analysis

A high grade of correlation was found between the 2
observers (Table 3).

Discussion

Endoscopic findings of the colonic mucosa and peripheral
blood findings such as counts of immune cells and their
precursors, cytokines, and other inflammatory mediators are
essential to diagnose UC. However, the pathological findings
of biopsied colonic mucosa are indispensable for making a
definite diagnosis and for evaluating pathobiology, including
GR expression and responsiveness to GC therapy, because UC
is characteristically a mucosal and submucosal disease [23].
Therefore, although the expression of GRa and GRB mRNA
has been evaluated in peripheral blood mononuclear cells in
UC patients [10,14,15], it is better to analyze colonic tissue
[14,15] and in particular, colonic mucosa-a locus of
inflammation—to evaluate the mRNA expression. GR may
be expressed not only in immune cells but also ubiquitously in
some types of cells in whole colonic tissue from UC patients.
Until now, only one study [14] has reported the expression of
GR, but not that of GRa and GRB in the colonic mucosa of UC
patients in a few cases (n=4), showing nuclear localization of
GR in immune cells and crypt epithelial cells. The design of
the current study differed from previous studies focusing on
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Figure 4 The type of cells expressing glucocorticoid receptor-g (GRp) in the glucocorticoid (GC)-resistant group. The positive
reaction for GRp and lymphocyte and macrophage markers such as CD4 (a, f), CD8 (b), CD19 (c), CD20 (d), and CD68 (e) was detected
as pink and brown coloration, respectively. Panel f demonstrated a high-power view of the CD4°GRp" cells (arrowhead) and CD4'GRp”
cells (arrow). Cells were counterstained with hematoxylin (original magnification: a-e, x400; f, x1000).

mucosal immune cells; our study demonstrated the expres-
sion of both GRa and GRp in immune cells in the colonic
lamina propria of UC patients and the correlation of the
frequency of positive cells with GC responsiveness.

In the present study, most GR3" cells were mononuclear.
The GRp* cell count was minimal in the control group. This
correlates with a report [24] that GR3 mRNA is not expressed
in normal colonic mucosa. The GRp' cell count was
significantly higher in the GC-resistant group than the GC-
sensitive group (Scheffé test, p<0.001). In addition, GRp

mRNA was also noted at higher levels in the GC-resistant
group than the GC-sensitive group. An increasing GR3™ cell
count and mRNA expression in the colonic mucosa is
associated with a resistance to GC therapy. This result is
similar to the results from studies in which GR3 mRNA was
expressed at high levels in the peripheral blood mononuclear
cells of UC patients in a group that responded poorly to GC
therapy [10,25]. The default mRNA splicing pathway for GR is
one that produces GRa, but in contrast to the GC-sensitive
group, it alternates to the pathway producing GRp in the GC-

Table 2 The type of cells expressing glucocarticoid receptor-g (GRB) in colonic mucosa of the glucocorticoid-resistant ulcerative

colitis patients.

immunodouble staining Number of cases Percentage of the double positive cells among GRB*cells*
CD4*GRB* 10 25.8+6.9 (12.4, 35.4) — b b
CD8*GRB* 10 12.2+2.4 (8.9, 15.6) — a

CD19*GRB* 7 23,916.3 (15.4, 32.1) — b b

CD20*GRB* 10 6.1+£4.9 (1.2, 16.7) — ]

CD68*GRB* 10 8.0+2.5 (4.2, 12.5) —

*Data are represented as mean xSD (min, max). F-value and p-value were 31.963 and <0.0001, respectively, by ANOVA test. 2p<0.007 and

bp=0.001 by Scheffé test.
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Figure 5

The distribution of Foxp3* cells in the glucocorticoid (GC)-sensitive (a, b) and GC-resistant groups (c, d). Cells were

counterstained with hematoxylin (original magnification: a and ¢, x100; b and d, x200). The number of Foxp3* cells was significantly
higher in the GC-sensitive group than the GC-resistant group (Mann-Whitney U test, p=0.011) (e). Fluorescence immunodouble
staining for glucocorticoid receptor- (GRR) (red) and Foxp3 (green) demonstrated that the GC-sensitive group (f) had relatively more
Foxp3* cells and less GRB" cells than the GC-resistant group (g) (original magnification: f and g, x400).

resistant group. A report described that GRE was not an
inhibiting factor for GRa because the amount of expression of
GRp is remarkably lower than that of GRa [14]. Webster et al.
[26] reported that the half-life of GRp was twice as long as
that of GRa; GRa is down-regulated as a result of binding GCs,
but GRg is not down-regulated, suggesting that at low levels
of expression, GRp could function as an inhibitor of GRa.
CD4* and CD19" cells accounted for a large proportion of
the GRR" cells present in the colonic mucosa of the GC-
resistant group, suggesting that CD4* and CD19* lymphocytes
may, as a result of the GC response, be closely related. CD19
is expressed on pro-B/pre-B cells, which are the initial stages
of B lymphocyte differentiation, to mature B cells, and the

expression of CD19 is considered necessary for the develop-
ment and maturation of normal B lymphocytes in the bone
marrow. Jinno et al. [27] reported that UC involves
abnormalities in the mechanism of differentiation and
maturation of B lymphocytes and is characterized by a
heavy proliferation of abnormal plasma cells expressing
CD19, and that CD19* plasma cells are often observed in
groups of patients with resistance to GC therapy and are,
therefore, associated with GC resistance. Our study did not
examine whether the CD19*GRB* cells present in the colonic
mucosa of the group with a poor GC response were CD19*
plasma cells, but the finding that CD19* lymphocytes are
associated with GC resistance was similar to Jinno et al.
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Table 3  Interobserver variation.
Immunostaining Number Interobserver
of cases variation

r p
GRa 48 0.908 <0.0001
GRp 48 0.885 <0.0001
CD4/GRp 10 0.875 <0.0001
CD8/GRp 10 0.896 <0.0001
CD19/GRp 7 0.862 <0.0001
CD20/GRp 10 0.890 <0.0001
CD68/GRp 10 0.902 <0.0001
Foxp3 34 0.887 <0.0001
GR; glucocorticoid receptor, r: Spearman's coefficient of
correlation.

CD4* T cells are known to be closely associated with the
pathology of UC. In the active stage of UC, CD4" T cells
increase and are activated [28]. Treg cells may be related to
the onset and restoration of active UC [21,29,30]. In this
study, CD4*GRB* cells were numerous in the GC-resistant
group and Foxp3* Tregs were significantly more numerous in
the GC-sensitive group than the GC-resistant group, suggest-
ing that increasing Treg counts in active UC lamina propria
may be indicative of a good GC response. However, double-
positive cells for GR3 and Foxp3 were not observed in the
current study. On the basis of the above findings, Treg and
GRp* cells are considered to be separate cells.

In the present study, GRp* was expressed not only in Tand
B cells and macrophages but also in other types of mono-
nuclear cells and stromal cells. Dendritic cells often
accumulate beneath the crypt epithelium and adjacent to
crypt abscesses in active UC [31], and these cells are positive
for GR [14]. Very few epithelial cells in the crypt base were
weakly positive and the vast majority were negative; this is
consistent with previous reports [14,32] reveating that GR
expression was strong in esophageal squamous epithelia,
pancreatic islet cells, and hepatocytes, but generally weak
or negative in gastric and colonic epithelia.

In conclusion, the present study firstly demonstrated the
frequency and type of cells expressing GRa and GRp in the
biopsied colonic mucosa, and evaluated the relationship
between the frequency of GRa*, GR3*, and Foxp3* cells and
GC responsiveness in UC patients. In this study, GR" cells in
the biopsied colonic mucosa were primarily lymphocytes and
some neutrophils were also present. CD4" and CD19" cells
accounted for a large proportion of the GR3* cells present in
the colonic mucosa of the GC-resistant group, suggesting
that both CD4* and CD19* lymphocytes may be related to the
GC response. Foxp3* cells were significantly more numerous
in the GC-sensitive group than the GC-resistant group. The
sensitivity of GC therapy could probably be predicted by
immunostaining the biopsy specimens for GRp and Foxp3.
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Primary liver cancer, 95% of which is hepatocellular
carcinoma (HCC), is ranked third in men and fifth in
women as a cause of death from malignant neoplasms
in Japan. The number of deaths and death rate of
HCC began to increase sharply in 1975. These numbers
peaked at 34510 and 27.4/100000, respectively, in 2004,
but decreased to 33662 annual deaths and a 26.7/100000
death rate in 2006. Although hepatitis B virus (HBV)
and hepatitis C virus (HCV) infection are both major
causes of HCC, HCV-related HCC represents 70% of
all cases. The incidence of HCC without hepatitis B
surface antigen (HBsAg) or antibodies to HCV (anti-
HCV) accounts for 8%-15% of HCC patients nation-
wide. Geographically, HCC is more frequent in western
than eastern Japan, and death rates of HCC in each
prefecture correlate with anti-HCV, but not HBsAg,
prevalence. Interferon therapy for chronic hepatitis C
reduces the risk of development of HCC, especially
among patients with sustained virological response.
Further research should focus on the mechanisms of
carcinogenesis by HCV and HBYV, development of
more effective treatments, and establishment of early
detection and preventative approaches. Better under-
standing of HCC unrelated to HCV and HBYV, possibly
caused by steatohepatitis and diabetes, should also be a
major concern in future studies.

Key words: HCC, HCV, HBV, nonalcoholic steatohep-
atitis (NASH), interferon

Introduction

The three leading causes of death in Japan since 1931
are malignant neoplasms, cardiovascular diseases, and
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Reprint requests to: T. Umemura

cerebrovascular diseases. For the past 30 years, liver
cancer has been the third leading cause of death
from malignant neoplasms in men, following lung and
stomach cancer. In women, liver cancer has ranked fifth
as a cause of death during the past decade, following
colon, stomach, lung, and breast cancer. Primary liver
cancer can be classified into three types according to the
cell from which the cancer originated, namely, hepato-
cellular carcinoma (HCC), cholangiocellular carcinoma,
and other. As HCC accounts for up 95% of all primary
cancer cases, the term “liver cancer” usually means
HCC!

Hepatitis B virus (HBV) and hepatitis C virus (HCV)
are the two major causes of HCC in Japan The
increase in incidence of HCC in Japan, however, is
largely attributable to the increase of HCV infection in
the general population during the past 50 to 60 years.’

Changes in deaths and death rates of
primary liver cancer

Changes in annual deaths from primary liver cancer
among different age groups between 1958 and 2006 are
shown in Fig. 1. The total number of deaths from HCC
was stable at fewer than 10000 persons/year until 1975
before showing a sharp increase. The spike in 1995
resulted from a change in the International Classifica-
tion of Disease (ICD) code from ICD 9 to 1CD 10,
which included intrahepatic bile duct cancer, account-
ing for approximately 5% of HCC deaths.

The majority of HCC mortalities were in patients
below the age of 69 until 1999, when this age reached
70 years. In 2006, 66% of patients with HCC were over
70. The number of deaths from HCC reached 34510 in
2004, but decreased to 33662 in 2006.

The death rates of liver cancer by sex (Fig. 2) are
consistently higher in men than in women. A sharp rise
in the death rate of primary liver cancer in men began
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in 1975, and a more gradual rise in women commenced
in 1980. The total age-adjusted death rate peaked in
2002 (27.5/100000 persons in 2002), and decreased to
27.0 in 2003. In 2006, the total age-adjusted death rate
stood at 26.7/100000, which is caused by a decrease in
death rate (36.7) in men, but offset by an increase in
women to 17.2.

Age and sex in HCC

Changes in the mean age of HCC patients and male/
female ratio every 2 years between 1984 and 2003 are
shown in Fig. 3. In that period, the mean age of female
HCC patients was higher than that of males, and the
mean ages of both sexes progressively increased. As
reported previously, however, HBV-related HCC was
stable from 1982 to 2003, implying that this change
originated from HCV-related HCC patients. The male/
female ratio was 4.5 in 1984-1985 and 2.5 in 20022003
(see Fig. 3), showing that the proportion of female
patients with HCC had increased. This increase in

female patients is also considered as a consequence of
increased HCV-related HCC.

Changes in etiology of HCC in Japan

A nationwide survey on primary liver cancer has been
conducted every 2 years since 1968 by the Liver Cancer
Study Group of Japan."*” Five serological surveys per-
formed between 1990 and 2001 have documented that
most patients with HCC are positive for either HBsAg
or antibodies to HCV (anti-HCV). Tests for HBsAg
became available in 1975 and those for anti-HCV in
1990. HBsAg-positive cases of HCC constituted 42% of
patients in 1977-1978, but only 15.5% in 2002-2003
(Fig. 4). In contrast, anti-HCV-positive cases of HCC
accounted for more than 70% of cases diagnosed until
2000-2001. However, this number dipped to 69.6% in
2002-2003, and has since remained at less than 70%. In
contrast, HCV of unknown origin and other cases of
HCC have been increasing gradually, and constituted
14.9% of all cases in 2002-2003.
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In cross-sectional studies conducted at Shinshu Uni-

versity Hospital, HCV-related HCC was found in the
majority of cases (72%) (Fig. 5). Non-B non-C HCC
(NBNC-HCC) accounted for 10% of cases in 2002-
2007. In these 28 patients, nonalcoholic steatohepatitis
(NASH) accounted for 14%.

Geographic variation of liver cancer and
HBV/HCY infection

Although Japan is a relatively small country with a
homogeneous population, the incidence of HCC varies
greatly among different regions. The Vital Statistics of
Japan for 2005 published in 2007 by the Japanese Min-

I Men
B Women
Fig.3. Changes in the mean age (in years)
of men (blue bars) and women (pink bars)
patients with hepatocellular carcinoma
(HCC) between 1984 and 2003
HBsAg +
Anti-HCV +
[ Unknown &
others

Fig. 4. Changes in the etiology of HCC
between 1990 and 2003: hepatitis B surface
antigen (HBsAg+, pink), antihepatitis C
virus (anti-HCV+, blue), and unknown
and others (green)

istry of Health, Labour, and Welfare on the incidence
of deaths as a result of HCC in its 48 prefectures shows
a steady increase in death rates of HCC from east to
west in Japan., The average age-adjusted death rate
of HCC among 48 prefectures was 27.2 per 100000
persons in 2005 (Fig. 6). Furthermore, nationwide
health screening for HBsAg and anti-HCV in citizens
over 40 years of age has been performed since 2002,
and the prevalence rates of these markers have been
analyzed for each prefecture in Japan. In 2006, the
average HBsAg and anti-HCV prevalences were 1.0%
and 0.7%, respectively, in this group (see Fig. 6). There
was a highly significant association between the death
rate of HCC and prevalence of anti-HCV in each pre-
fecture (Fig. 7; correlation coefficient = 0.66; P < 0.001,
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y=16.3x +16.1), but no correlation with the prevalence
of HBsAg was seen (Fig. 6). For instance, although
Okinawa Prefecture had the highest prevalence of
HBsAg (2.6%), its HCC death rate was the lowest
(12.5/100000 persons). A possible explanation for this
discrepancy is that the HBV genotype Bj, which shows
good clinical prognosis,'™!" is the dominant HBV geno-

Anti-HCV prevalence %

2 (b) anti-HCV (r=0.66, P < 0.001,y =16.3x
+ 16.1) among the general population
over 40 years of age in 2006

type in Okinawa. In contrast, areas with high rates of
anti-HCV, especially in western Japan, had high death
rates from HCC. HCV appears to be the major con-
tributor to primary liver cancer in these regions; Saga
Prefecture shows both the highest HCC death rate
(46.9/100000) and highest prevalence rate of anti-HCV
(2.1%) in Japan.
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Table 1. Summary of findings in representative studies on the incidence of hepatocellular carcinoma (HCC) among patients
with chronic hepatitis C virus (HCV) infection treated with interferon alone in Japan

Treated
Untreated Non-SVR SVR Total

Author No. HCC/no. cases %  No. HCC/no. cases % No. HCC/no. cases Y% No. HCC/no. cases %

Kasahara" 41/709 5.8 5/313 1.6 46/1022 4.5
Imai®? 19/140 13 18/419 4.3
Ikeda" ) 67/452 15 23/730 32 5/461 1.1 28/1191 2.4
Yoshida®® 67/395 17 214/1556 13.8 27/836 32 241/2392 10.1
Okanoue' 119/849 14.0 8/397 2.0 127/1246 10.2
Tkeda’’ 59/352 17 34/171 19.9 1/53 1.9 94/576 16.3
Total 212/1339 16 432/4015 10.8 46/2060 2.2 554/6846 8.1

SVR: sustained virological response

Antiviral therapy suppresses the incidence of HCC

As described in prior sections, HCV infection is the
major cause of HCC in Japan, suggesting that eradica-
tion of HCV may decrease the incidence of HCC. A
summary of different studies on the incidence of HCC
among patients with chronic hepatitis C who were
treated with interferon in Japan can be found in Table
1.7 These studies show a moderate decrease in the
risk of HCC in patients with chronic hepatitis C treated
with interferon, especially in patients with sustained
virological response as compared with nonresponders
and nontreated patients.

Recently, Ikeda et al. prospectively studied patients
with chronic HCV infection and evidence of occult
HBYV infection [negative results for HBsAg and HBV
DNA but positive results for antibodies to hepatitis B
core antigen (anti-HBc) in serological testing).”” Patients
with HCV-related cirrhosis and positive results for anti-
HBc were at high risk for HCC, even in patients with
a sustained virological response to interferon (IFN)
therapy. Thus, anti-HBc positivity is a marker of
high risk for HCC among patients with HCV-related
cirrhosis.

Between 1992 and 2001, approximately 300000
patients with chronic hepatitis C received IFN mono-
therapy in Japan. As shown in Fig. 1, it is remarkable
that the number of deaths and the death rate of HCC
began to decrease in 2005. These phenomena suggest
that antiviral treatment indeed reduces the risk of HCC
in patients with HCV infection.

Conclusion

The number of deaths and death rate of HCC showed
a sharp increase from 1975 onward but had begun to
decrease in 2006. Although both HBV and HCV infec-
tion play a major role in HCC in Japan, HCV-related
HCC represents 70% of all cases. The incidence of HCC

without HBsAg or anti-HCV accounts for 7%-15% in
Japan, and half of NBNC-HCC cases are of unknown
origin. Geographically, HCC is more frequent in western
than eastern Japan, and the death rates of HCC in each
prefecture correlate with anti-HCV, but not HBsAg,
prevalence. IFN therapy for chronic hepatitis C reduces
the risk of development of HCC, especially in patients
with sustained viral response.

Acknowledgments. This study was supported by Grants-in-
Aid for Young Scientists (B) from the Ministry of Education,
Culture, Science, and Sports of Japan (18790456).

References

1. Ikai I, Arii S, Okazaki M, Okita K, Omata M, Kojiro M, Takayasu
K, et al. Report of the 17th Nationwide Follow-up Survey of
Primary Liver Cancer in Japan. Hepatol Res 2007;37:676-91.

2. Kiyosawa K, Umemura T, Ichijo T, Matsumoto A, Yoshizawa K,
Gad A, Tanaka E. Hepatocellular carcinoma: recent trends in
Japan. Gastroenterology 2004;127:S17-26.

3. Umemura T, Kiyosawa K. Epidemiology of hepatocellular carci-
noma in Japan. Hepatol Res 2007;37(suppl 2):595-100.

4, Japan LCSGi. Survey and follow-up study of primary liver cancer
in Japan. Report 11. Kanzo 1995;36:208-18.

5. Japan LCSGi. Survey and follow-up study of primary liver cancer
in Japan. Report 12. Kanzo 1997;38:317-30.

6. Japan LCSGi. Survey and follow-up study of primary liver cancer
in Japan. Report 13. Kanzo 1999;40:288-300.

7. Japan LCSGi. Survey and follow-up study of primary liver cancer
in Japan. Report 14. Kanzo 2000;41:799-811.

8. Japan LCSGi. Survey and follow-up study of primary liver cancer
in Japan. Report 15. Kanzo 2003;44:157-75.

9. Ikai I, Arii S, Ichida T, Okita K, Omata M, Kojiro M, Takayasu
K, et al. Report of the 16th follow-up survey of primary liver
cancer. Hepatol Res 2005;32:163-72.

10. Orito E, Sugauchi F, Tanaka Y, Ichida T, Sata M, Tanaka E,
Okanoue T, et al. Differences of hepatocellular carcinoma
patients with hepatitis B virus genotypes of Ba, Bj or C in Japan.
Intervirology 2005;48:239-45.

11. Sumi H, Yokosuka O, Seki N, Arai M, Imazeki F, Kurihara T,
Kanda T, et al. Influence of hepatitis B virus genotypes on the
progression of chronic type B liver disease. Hepatology 2003;37:
19-26.

12. Kasahara A, Hayashi N, Mochizuki K, Takayanagi M, Yoshioka
K, Kakumu S, lijima A, et al. Risk factors for hepatoceliular car-

— 274 —



T. Umemura et al.: Epidemiology of HCC in Japan

cinoma and its incidence after interferon treatment in patients
with chronic hepatitis C. Osaka Liver Disease Study Group.
Hepatology 1998;27:1394-402.

13. Imai Y, Kawata S, Tamura S, Yabuuchi I, Noda S, Inada M,

Maeda Y, et al. Relation of interferon therapy and hepatocellular
carcinoma in patients with chronic hepatitis C. Osaka Hepatocel-
lular Carcinoma Prevention Study Group. Ann Intern Med
1998;129:94--9.

14. Tkeda K, Saitoh S, Arase Y, Chayama K, Suzuki Y, Kobayashi M,

Tsubota A, et al. Effect of interferon therapy on hepatocellular
carcinogenesis in patients with chronic hepatitis type C: a long-
term observation study of 1,643 patients using statistical bias cor-
rection with proportional hazard analysis. Hepatology 1999;29:
1124-30.

— 275 —

17. Ikeda K, Marusawa H, Osaki Y, Nakamura T, Kitajima N

107

15. Yoshida H, Tateishi R, Arakawa Y, Sata M, Fujiyama S,

Nishiguchi S, Ishibashi H, et al. Benefit of interferon therapy in
hepatocellular carcinoma prevention for individual patients with
chronic hepatitis C. Gut 2004;53:425-30.

16. Okanoue T, Minami M, Makiyama A, Sumida Y, Yasui K, Itoh

Y. Natural course of asymptomatic hepatitis C virus-infected
patients and hepatocellular carcinoma after interferon therapy.
Clin Gastroenterol Hepatol 2005;3:589-91.

Yamashita Y, Kudo M, et al. Antibody to hepatitis B core antigen
and risk for hepatitis C-related hepatocellular carcinoma: a pro-
spective study. Ann Intern Med 2007;146:649-56.



38138

<FERIERE>

FHEE  50% 1% 3842 (2009)

TP - LSRN & D FIET B B B2
— S TR - IHEE ISR T 5 Aot ] It
EUENF A FEB IO [IFEE L&D 727 A IV AEFRED
BIE O HEAIZ 3 A TgE ] PEA S —

PEPY AV REW WOEY W

M &% WH BT EE
F OAKEY B &Y K
miE KT R EEY VR
B R fRA U S
SEM-EY AE MY KB
MRy REY REERARERY
=B BBENFER HBVEIEMAL
PRVZE SV sV

VAR, ALEEERE, BRI, BAREOERIIHEY,
S RE IR FLIE A R SR INHIH] & (3 AU L T
W5, METE b BEFLY A VR (HBV) F¥ U TI
G L-EREERECEL, A7u FefFALL
(b2t % ifT L7234, HBV 08B b b

1) FEIRBRFERFERENRE - AR ERE

2) EHRABBLFMAEESRIEDMFER

3) BEKRTTHEAR

4) BEERKFERNE - AR

5) kKRB LR E A

6) fEMKFEZETHHLRAR

7) NEK B K BE 2 B H R 5 R e A L A P Rk

) &t BT MK F AR FIERES

9) AFERKFE—NF

10) BRFNASEME DS R bR AL aR PRt

11) R A KEFBHLIRREBE

12) BERES#HBK R FIIHEICEHNA

13) RBAFKFbeiE LR NE

14) WERFFFERFRRESEE - A TSR
15) BEAESMETERRRC by —

16) EiRESEREEY v ¥ —BRA LY ¥ —
*Corresponding author:

htsubo@m2 kufm.kagoshima-uw.ac.jp

<S4 H20084E10 8230 > <R B 20084125 8H >

BT R = 1 B - & o = )
MY geAR Y BE EBY
fooe® B MY R ANHEY
BAY SR EHEY WL MY
et ol PRt R R
A gAY HP OBEAY
de novo BEIIF 28 Bk 7 F 1 7 H|

HBV OFEEMHAL (reactivation) 12 & Y By % EiETF
KDFFET B 2 DS NT W/, HBY B2
glucocorticoid enhancement element 23FES 57287,
AF04 FIZX ) EEMCY A VABRRPDREND
72T, ALBRIREELC X A RIIHI R R T IR
AU A RIEEN RO L D, HBV OHFE L &

b 2R 7 AT OB & 1 9 BHERF SR &
N5 ZDXSH 7% HBV Fx ) 7IIKT HAbFHERFIC
3937V EOMBET s 2 Phiiks LT HBY
WHEELE BT L2 EPNETH A,

—77, HBs JuB Fe ¢ HBc $ifk %2 > L HBs Hiikbtt
BERER HBV B & S, BRIRMICIE R O RE
EEZLNTE LHMALIOL) REAREMN T
FFE <o A i BUAZ BR TR L XL 7277 5 HBV-DNA
OWBDSERMEERET A Z EHONIE > T3,
RIE, BHi# R BHERRPUR CD20 12§ 25K T
HH)YF IR T e LN L RIEIHRI QMR D,
S0k ARG S b HBV FEMALIC X b EiE
FFeASSRET 5 2 & A% S 4, de novo B RIFJE L IF
N TW Y0 EAGEA L2 GO Y 4 VA
PP B O BB OIZ LI $ 2098 ] Bt 2 ERE
I2& Y DX 7% denovo B BUIF IS H O B RIFFR

— 276 —



ins

S - LSRRI X D BIET 2 B B 265 3 39:39

 RHY—ZUH(&H) D
HBS#E. HBCHilk, HBsHifA
]

HBst%( +) | =) HBsmE()
ddioav
HBcHifA(+) and/or ‘ HBC#MZK( yand
HBe#i/E. HBelifk. HBsHUR(+) HBsHLIAR(-)
 HBV-DNA% & | R T
| ' HBVONAES AR
I ]
(+) BHBELE  (—) BREREXRE
X6) 1 . 3X5)
EZARYLYT |
1%6) HBV-DNAE=Z  1[E/A e
( AST/ALT 1El/8)
ABRRT RO 127 BETHET |
1

| !
(+) BRHBEUE (=) RERERE
**E??TD’Nx% #7) J

Hatt ot - BERBIMT 2 AEWRE
FREEEEH A NARFEREOAROBELIZET SR

Fig. 1 SBE3H) - ALEREIEIC X D IHES 2 BRI RN 4 K54 %

3%2), 8), 9), 10)

MM BN B B0 2 S - PR SRR T D B WX T 12 HBs JUR B S 5 v i3 HBs HUE BB o — 51
HBV FHEHEALIC LD B RUFSAYAE L, € OHIIIBHEIL T 2B H ), EEIALETH L. FOMOREEIZE
THIHMIZ L S HBV FIGEHALD Y 27 2 2R L CHIET 2 BEXH 5. /2, &2 CHIRT AT Fu/ FiiksS
DIEFT VA%, BHELTHMREZ ZEITRIET 2 0T R,

1)
1 2)
*3)
i 4)
£ 5)
T E6)
H7)
1 8)
#9)

i 10)

CLIAFETHNET A EANET L,
HBs UG HAIIFREMEC I Y H NV T2 8. TOEMNTHEBT U 75125 7 » T ITEE M E
WAy b T 500EE L,
WERAR I HBc $ifF, HBs PiibsRillE O FHEA TREAEIMET LTV 2846255 ), HBV-DNA E8K
FEREWEHBENILET L,
PCREBLFV TSI A APCRIEIZEVEETS. IHKBRBEEOSVY TS A LA PCRENFET L,
VY ERIYw T AT NMERE), BiARBESIE HBV BigHtoBs ) X7 Th Y, EEIULETH L. 7
W5 ¥ IR R REREHWER 2 A3 5755 HBV i Lo Y A 7 3 FRHTH Y, SHIEBFIVETDH S,
RIEINH] - AL R ST A0, TR AT EMICHESABEETIONE T L
SN - (bFEFRE I HBV-DNA EBREISREBEY 2 o -8 S CE B ICIS 2 BGT 5.
BEE7Fru /7R3 sh EVoME 2T 5.

TROEN LW THEICIEE T F o /R EORT 2R L TRV,

A7 Y=y JRICHBs R (+) HiTid BEUBMIF LIS AEE 7 Fu /SR THRER B THE. 2
7)== FERC HBe HifE (+) and/or HBs ik (+) BICIE, (1) Smimfl b2mERTH, Shdtd
12 AMRES2#RTAZ L. (2) ZoMFEHMTIZ ALT (GPT) SEHFfLLTwa I L. ({HL HBV &L
T ALT REOFERP D A2EE813K L) 3) Z oM H I HBV-DNA 2SEglEMib L twa o &
ﬁ@?%ﬂﬁﬂﬁﬁT&wﬁﬂ%dﬁﬁtﬁﬁﬁ%T%4ﬁﬁﬁ%ﬁ%u%&%T%uﬁ®ﬁmL@ﬁﬁtﬁ
K. KBS HBV-DNA E2REPHRNEEU FICh o BETE B IS 2 HET 5.

WU TRIREIL§ A HESEHE T, BEELIFH NI L &Y, MARRPBERTI—F 7 V—T %D
B ORI o7V F 7, BEASEHAE [HiRED EV, Fig LWGRTAA FI4 Y 2FR L7

AT - MRERBICE§ 5 FHARTZE] PECTERL TV 28 HA NI YOERIUTOEBY) THA. 3 HBV
REMF ¢ - BN A4 (LOHF) 02FEMRETH 2 27 FHEMALY 27 BEOREE B R 7 ) — = v T

EOBRICESE) NI LY Y F YT ERATFEA

& LT, &TORERNC HBs LR B L OF HBe Hifk, HBs

& GEH L7z R-CHOP B#H 2 5 O BlIE{L % de novo PRz e 5. HBs FUREA BRI DM A13 S 512 HBe
B AT AHEMERICH Y, FEARTH o729, LU VU, HBe {8, HBV-DNA EBWRE L2 EMT 5. HBs
Lo XS DS, BRE S HBV HiGMAbs s A5 PURBEMERI T, BESERMS Y ) 720 TIa%L, 18

— 277 —



40 : 40 it b4

YERF45, FFEEL S N AT REN D 5 O CTHIES
MEC T v M B0ENRD 5. HBs PUR G T
OFEEACDY 27 IERE VDT, FHARMICHERT T
0 s oOFRS 2 EKT 5. HL, HBV i Lo
27 B3 e S TEEE B LIS 4 HBe B R IR 45
PF ) TICT 2 A7 04 FIREGIR ST, %%
7 Fu Z PG OFMECET LT Y A%<
FBBIE 7 YOG 2 S ), BT EE T
BN H 5. HBs PR &M C HBc Hifk, HBs Hifkw
FNHRBEOHESILEFONIG LT 5. HBs HuskEY%
T HBc Hifk e\ L HBs FifEdshitk, 3 7% b b BB
B & HIT X A A I HBV-DNA B RA & Eh
L, HBV-DNA OB IHEET F 1 7 0T
52413 . —J, HBV-DNA B4 041X HBV-DNA
*FBRAEZYY Y LELNS, BELLAKETED
BT SO S k5 Ts Bl T AT
a4 FEAG, i EEE o) A7 %
BWOTHEELZFICHLETH L. BT v/ P
BB ORE R IEICET 2R IE T Y AR
VWS, HBs PUR e, HBc Hifke v L HBs Huf sl
TIRIEIIN - (LSRR TR D 12 4 BIRS 2 ik
BEL, T OHEGE R A — o B & i 2o IR G
THUREE Lz, PUFICHA o4 RIS H 2D &
B o 2 BHEAHRE TS QAT ) == JildHTzo
Tid HBs B 72V Cid 7 < HBc #itff, HBs bifka T&
BETREOBCRESE TERT 5 LEAFH S, HBs
HUE e © HBe HUiF, HBs Bifk I b BHDOYE T
b, BEABEICREIGEIREEIC D 2 BHE BRI TR
HEhienwa Eadh ), HBV-DNA BERE T Tl
FTHIENRETI L. OBEF ¥ ) 7HOSERET
WHRERBEHOMEE7 0 ZERSETH 5%, HBV
FEMAIC & 2 BELOIESHER OB 7 I 1 7k
THFEARTH Y, BEMOFHKGPLETH 5.
L7 LB T o) HBV FHEHALEIIH 5T % <
F 72 A3 B1T B HBe $iff 7\ L HBs HUikB OB
BABIOHEBEIIERTHHLI L LY, ETORIIH
BTy oFRiRE % ERT 5 OFEREFERICD
HiTd 5. Hui SO Cld HBs SRS HBV
FEMALTld, HBV-DNA MBHALL, HWRIFEIET
2FCIC12~28 38 (CFH 18538) #ELTBY, L&
#%5C HBV-DNA # PCR#$7/213) 7V % 4 4 PCR
ECHHE= Y 7L, MHBEED L% o 72K
THEBLIEET 70 7 2%5 LT FROBEEMET
BT fe & M X5, ORI T - v/ #ANT B BiEH

50 % 15 (2009)

WFRDWEHATA BT 4 VZERL T, 20 7 VR
ER#ERLTWAE,. LaL, EHHP EIIIREE
WIBA R Y, LM% I TV A0 BE O
S H S, OBBT Fu kSR TICHET 50
I, HBs R BHEGICIXER 3 2 &R 7 +
O s o5 THREICET S, HBs PUREM, HBC
Hifz v L HBs PURRBE B CLa sas il - {usskik
THD 12 7 AMEES- 2R L, ok ALT
DIEHAL L HBV-DNA ORHEEAR SN L5613
HE#T OB BIRETH S, HL, HBV SN ALT
REOREND 5613 ALT OIEFIZWEATIE R
T 72, BT a7 PRt 54 T o HBV BIEHALS
OHELH Y, R THOEIC12 7 ABIIRELE
MBS LETHBY.

KHFA FITA4 AR H o TET—F v 77—
TREOMW, fEEN I RFEES - RENREB XU
BB B KRR RHA SRR - ATEE RN MmN
TN—=TOWNBLUBELRRL. SREEATA KNS
A v ZMENEZIE D L3 5 BAEEIZEMIET
Wwlkebie, ERHEHILTATA FI4 Y0k
MBEEBGEL CW ZENEETH 5.

S L ORFFZEI IR A 5 A B EIT A R A PR R SR S
HEDB L O A IRBEREFE, S ORIz L o
THEES N

X &

1) Lok AS, Liang RH, Chiu EK, et al. Reactivation of
hepatitis B virus replication in patients receiving
cytotoxic chemotherapy. Report of a prospective
study. Gastroenterology 1991; 100: 182—188

2) Yeo W, Johnson PJ. Diagnosis, prevention and man-
agement of hepatitis B virus reactivation during
anticancer therapy. Hepatology 2006; 43: 209—220

3) Chou CK, Wang LH, Lin HM, et al. Glucocorticoid
stimulates hepatitis B viral gene expression in cul-
tured human hepatoma cells. Hepatology 1992; 16:
13—18

4) Lok AS McMahon B]. Chronic hepatitis B. Hepatol-
ogy 2007; 45: 507—539

5) Kuhns M, McNamara A, Mason A, et al. Serum and
liver hepatitis B virus DNA in chronic hepatitis B
after sustained loss of surface antigen. Gastroen-
terology 1992; 103: 1649—1656

6) Fong TL, Di Bisceglie AM, Gerber MA, et al. Per-

— 278 —



7)

8)

10)

1D

12)

SIEIIH - (LEREIC X Y FEET 5 B BUF 43K

sistence of hepatitis B virus DNA in the liver after
loss of HBsAg in chronic hepatitis B. Hepatol-
ogy 1993; 18: 1313—1318

Michalak T1, Pasquinelli C, Guilhot S, et al. Hepati-
tis B virus persistence after recovery from acute
viral hepatitis. ] Clin Invest 1994; 93: 230—239

Hui CK, Sun J, Au WY, et al. Occult hepatitis B vi-
rus infection in hematopoietic stem cell donors in
a hepatitis B virus endemic area. ] Hepatol 2005; 42:
813—819

Kawatani T, Suou T, Tajima F, et al. Incidence of
hepatitis virus infection and severe liver dysfunc-
tion in patients receiving chemotherapy for hema-
tologic malignancies. Eur | Haematol 2001: 67: 45—
50

Dhédin N, Douvin C, Kuentz M, et al. Reverse sero-
conversion of hepatitis B after allogeneic bone
marrow transplantation: a retrospective study of
37 patients with pretransplant anti-HBs and anti-
HBc. Transplantation 1998; 66: 616—619

HEVDE, MR RE], RREEG, . SIEH - (b
SHFERICEAT S de novo B RIAMIF 0S8 ERE
JForgE. [EAEGEHEF S mRES T RFE
[BIK O CHINFSEY 4 N 2 DEBRE VKT T 5 B0
DIEEALIZ B 2 BRARIOTFSE] Bt ~FA 18 SFEERT
eS| 2007, p30—32

He 45, HWHRE, HEUE, . denovoB
B EOEERENRK. [EEFBHEIT£5R
MREEEX RHEIFEE L 077 A4 VAR R
DEEDOEEAIIE T A58 R 19 SFERT

13)

14)

15)

16)

17

— 279 —

18)

41 - 41

FEHEE ] 2008, p34—35

Umemura T, Tanaka E, Kivosawa K, et al. Mortal-
ity secondary to fulminant hepatic failure in pa-
tients with prior resolution of hepatitis B virus in-
fection in Japan. Clin Infect Dis 2008; 47: ¢52—56
AL, e B AP ERE . BEERERD
BREMFEAEOEEEE (2005 4). [BAESHE
BEiR MR B IRBT S SRR TE OB - BRI
BT 5 ARSI K 18 W E 12007,
p90—100

PP, M B, TR, M BEFER O
BN E02EER (2006 4). [JEEBHE
SR TR BRI e S EARE O T - BRI
B9 HFHATIZE B PR 19 S EERFSE R 2 12008,
p8&3—94

Hui CK, Cheung WW, Zhang HY, et al. Kinetics and
risk of de novo hepatitis B infection in HBsAg-
negative patients undergoing cytotoxic chemo-
therapy. Gastroenterology 2006; 131: 59—68
HEHEDE. WAL &Y 4 W ARIFREBOHR
OFERACIZ BT B W58, [T A7 04 I 5 e iRk
B HEEETHEZED T A W AUTEEDR
BOBELIZ S A58 9E Rk 19 FERFFe Tk
H# 1 2008, pl—11

Dai MS, Chao TY, Kao WY, et al. Delayed hepatitis
B virus reactivation after cessation of preemptive
lamivudine in lymphoma patients treated with ri-
tuximab plus CHOP. Ann Hematol 2004; 83: 769—
774



