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Figure 1 Free fatty acids concentration during fasting in
patients with chronic hepatitis C and healthy volunteers. The
rate of change in free fatty acid concentration between 12 h and 15
h after fasting was similar in both groups. The line represents a
mean value. Welch's t-test.

concentration between 12 h and 15 h in patients with a
serum HCV core protein level of 10000 fmol/L or
higher was significantly lower than that in patients with
a level of less than 10000 fmol/L (54.8% (8.5-304.3%) vs.
153.6% (17.1-577.3%); P <0.05) (Figure 5). In addition,
the rate of change in total ketone body concentration in
patients with a higher HOMA-IR value (2.5 or greater)
was significantly lower than that in patients with a value
of less than 2.5 (56.7% (8.5-186.7%) vs. 156.4% (33.3-
577.3%); P <0.01) (Figure 6). The patients with biopsy-
proven steatosis had a relatively low rate of change in
total ketone body concentration between 12 h and 15 h
in comparison with those without steatosis, although
the rate was not significantly different between them
(Figure 7). There was no significant difference in the
rate of change in total ketone body concentration among
the HCV genotypes (1b 120.2% (8.5-577.3%), 2a 129.9%
(91.7-304.3%), 2b 135.8% (56.7-253.3%)). No significant
difference in the rate of change in total ketone body con-
centration was demonstrated among the stages of fibrosis
(F1 91.7% (17.1-436%), F2 133% (8.5-283.3%), F3 88.6%
(34.2-577.3%)).
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Discussion

Hepatitis C virus (HCV) is the leading cause of chronic
hepatitis, subsequent liver cirrhosis and hepatocellular car-
cinoma. Hepatic steatosis is commonly seen in patients
with chronic HCV infection having a high viral load, and it
is in part associated with the development of insulin resist-
ance [1], hepatic fibrosis [11] and hepatocarcinogenesis [12]
during infection. Steatosis is also associated with a lower
rate of sustained response to anti-viral therapy [13], and
shows improvement after successful eradication of HCV by
anti-viral therapy [14].

In general, fat accumulation in hepatocytes can result
from several causes; increase of fatty acid uptake by
hepatocyte, increase of fatty acid synthesis in hepato-
cyte, decrease of hepatic fatty acid oxidation, decrease
of very-low density lipoprotein secretion. The mecha-
nisms of steatosis in HCV infection are not fully
understood. In the previous study using liver biopsy
specimens of patients with HCV infection, it is shown
that expression of peroxisome proliferator-activated
receptor (PPAR)-« is impaired, which is an important
factor in the regulation of mitochondrial B-oxidation
[15]. Therefore, impaired mitochondrial B-oxidation is
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Figure 2 Total ketone body concentration during fasting in
patients with chronic hepatitis C and healthy volunteers. The
rate of change in total ketone body concentration between 12 h
and 15 h after fasting was significantly lower in patients than in
healthy volunteers (** denotes P <0.01). The line represents a
median value. Log transformation was performed. Student’s t test.
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Figure 3 Ketone body fraction concentration during fasting in patients with chronic hepatitis C and healthy volunteers. The rates of
change in both acetoacetate (A) and 3-hydroxybutyrate (B) between 12 h and 15 h after fasting were significantly lower in patients than in
healthy volunteers (** denotes P <0.01). The line represents a median value. Log transformation was performed. Student's t test.
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Figure 4 Ketone body concentration are related with acylcarnitine and free fatty acid in patients with chronic hepatitis C. There is a
significant positive correlation between the concentration of total ketone body and the levels of acylcarnitine (rs 0.56, P <0.01),(A), as well as free
fatty acids (rs 0.54, P <0.01), (B).
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Figure 5 HCV core protein and the change in total ketone
body concentration during fasting. The rate of change in total
ketone body concentration between 12 h and 15 h after fasting in
patients with a serum HCV core protein level of 10000 fmol/L or
higher was significantly lower than that in patients with a level of
less than 10000 fmol/L (* denotes P <0.05). The line represents a

median value. Log transformation was performed. Student's t test.

supposed to be a mechanism of hepatic steatosis ob-
served in the state of HCV infection.

However, there is no previous study which investi-
gated whether mitochondrial B-oxidation is impaired
in patients with CH-C in vivo. In the present study,
therefore, we focused on the mechanism of ketogenesis
in humans by investigating ketogenic capacity during
fasting. The rate of change in total ketone body con-
centration between 12 h and 15 h after the start of
fasting was significantly lower in CH-C patients than
in healthy volunteers, while the rate of change in free
fatty acids concentration was similar in both groups.
Therefore there is a possibility that steps from acetyl-
CoA to ketone bodies are impaired in patients with CH-
C. In addition, Hoppel et al. reported that acylcarnitine
increased during fasting and ketone bodies correlated
with short-chain acylcarnitines. It is speculated that the
increase in short-chain acylcarnitines may be a by-
product of fatty acid B-oxidation [16]. In our patients,
the level of acylcarnitine was significantly lower in CH-C
patients than in healthy volunteers. Thus, these support
that mitochondrial B-oxidation is impaired in patients with
CH-C. Further studies are needed to assess which step is
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involved in the impairment of ketone bodies formation in
HCYV infection.

During starvation, ketone bodies increase in the body
under conditions of normal mitochondrial B-oxidation.
Since insulin secretion decreases during fasting, synthesis
of triglyceride from acyl CoA is suppressed. Therefore, acyl
CoA is B-oxidized to acetyl CoA in mitochondria. Oxaloac-
etate is used for gluconeogenesis during fasting. Under this
condition, acetyl CoA cannot conjugate oxaloacetate, and
the tricarboxylic acid (TCA) cycle is inhibited. Inhibition of
the TCA cycle also occurs through consumption of nico-
tinamide adenine dinucleotide (NAD") and the production
of reduced nicotinamide adenine dinucleotide (NADH) via
B-oxidation. Consequently, acetyl CoA shifts towards keto-
genesis. Acetyl CoA enters the TCA cycle and is used as
fuel in muscle. Thus, the liver is the only organ that pro-
duces ketone bodies and secretes them into blood. In indi-
viduals with impaired hepatic mitochondrial B-oxidation, it
is expected that ketogenesis would not be adequate. This is
a reason why measurement of blood ketone body concen-
tration in a fasting state facilitates assessment of mitochon-
drial B-oxidation in vivo [5].

In the present study, the rate of change in total ketone
body concentration in patients with a serum level of
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Figure 6 Insulin resistance and the change in total ketone body
concentration during fasting. The rate of change in total ketone
body concentration in patients with a higher HOMA-IR value (2.5 or
greater) was significantly lower than that in patients with a value of
less than 2.5 (** denotes P <0.01). The line represents a median
value. Log transformation was performed. Student’s t test. .
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Figure 7 Hepatic steatosis and the change in total ketone body
concentration during fasting. The patients with steatosis had a
relatively low rate of change in total ketone body concentration
between 12 h and 15 h after fasting in comparison with those
without steatosis, although it was not significant. The line represents
a median value. Log transformation was performed. Student’s t test.
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HCYV core protein of 10,000 fmol/L or higher was signifi-
cantly lower than in patients with a level of less than
10,000 fmol/L, showing that patients with a higher level
of serum HCV core protein had lower ketogenic capacity.
HCV core protein induces hepatic steatosis with disappear-
ance of the double structure of mitochondrial membranes
in HCV core transgenic mice [2]. HCV core protein is
largely associated with mitochondrial dysfunction [17].
Moreover, recent studies have reported that HCV core
protein downregulates the expression of PPAR-a, which
is abundant in hepatocytes and is an important factor in
the regulation of mitochondrial B-oxidation [15,18].
Our data suggest an impairment of mitochondrial B-
oxidation by HCV infection.

Although no significant relationship between fatty acid
oxidation and the grade of steatosis was demonstrated in
this study (Figure 7), this issue would be worth investi-
gating in a larger cohort of patients. HCV infection in-
duces mitochondrial dysfunction as a result of oxidative
stress, which is closely related to liver inflammation and
hepatocarcinogenesis [19]. Oxidative stress is associated
with impairment of fatty acid oxidation, and thus im-
paired ketogenesis seems to represent the increased
oxidative stress in CH-C patients.
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Insulin resistance in patients with CH-C has been
reported [20]. At this study, insulin resistance, HOMA-
IR >2.5, was observed in 9 of 30 patients. In this study, a
significant positive correlation was evident between the
concentration of total ketone bodies and that of free
fatty acids. However, in some patients with insulin resist-
ance, the concentrations of both free fatty acids and ke-
tone bodies were not so high. The rate of change in the
concentrations of total ketone bodies was significantly
lower in patients with a higher HOMA-IR value (2.5 or
greater) than in those with a value of less than 2.5. Many
other factors may influence the level of fatty acid. Fur-
ther studies are needed to elucidate the mechanism of
insulin resistance in CH-C patients.

Our CH-C patients were significantly older than the
healthy volunteers. However, we did not observe any sig-
nificant correlation between the age of our subjects and
the rate of change in total ketone body concentration
within the age range investigated (data not shown). Eld-
erly people in good health have a similar capacity to pro-
duce ketones to middle-aged or young adults [21].

Conclusions

The results of our study .suggest that mitochondrial -
oxidation is impaired, possibly due to HCV infection. Fur-
ther studies are needed to elucidate the detailed patho-
physiology of impaired fatty acid metabolism in CH-C and
its clinical significance.
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Prolactin is not only a pituitary hormone but
an immunoregulatory hormone secreted from
lymphocytes. Prolactin induction in relation to
hepatitis C virus (HCV) infection has not been
elucidated. The serum levels of prolactin were
examined in 232 HCV-infected subjects positive
for anti-HCV antibody and 65 healthy controls
negative for it, who were recruited in the
cohort study. The prolactin mRNAs were mea-
sured in peripheral blood mononuclear cells
(PBMCs) of eleven healthy volunteers including
five men and six women before and after
stimulation by HCV in vitro. The serum level of
prolactin and prolactin mRNA in PBMCs were
measured by chemiluminescence immunoas-
say and real-time PCR, respectively. The serum
levels of prolactin were significantly higher in
the HCV-infected subjects (median: 7.5, IQR:
5.7-10.9 ng/ml) than in the controls (median:
5.6, IQR: 4.4-8.3 ng/ml) (P < 0.01). They were
significantly higher in HCV-infected males
{median: 8.0, IQR: 5.9-11.8 ng/ml) than in the
controls (median: 4.8, IQR: 4.2-5.9 ng/ml)
(P < 0.001), however, the difference was not
significant between HCV-infected females (me-
dian: 7.3, IQR: 5.6-10.5 ng/ml) and the controls
(median: 6.4, IQR: 5.3-9.8 ng/ml). The mRNA
expression of prolactin was induced in PBMCs
of all males, but it was induced in PBMCs
of the two of six females examined in vitro.
These results suggest that the serum level
of prolactin is higher in HCV-infected males
than in healthy males, and that HCV infection
induces the mRNA expression of prolactin in

© 2013 WILEY PERIODICALS, INC.

PBMCs that is more apparent in male than
in females. J. Med. Virol. 85:1199-1205,
2013. © 2013 Wiley Periodicals, Inc.

KEY WORDS: prolactin; HCV; immunity; pi-
tuitary hormone; cohort

INTRODUCTION

Hepatitis C virus (HCV) is a human pathogen that
is a major threat to public health. About 170 million
people are estimated to be infected worldwide with a
potential risk of progression to cirrhosis and hepato-
cellular carcinoma [Kiyosawa et al., 1990; Cohen,
1999]. HCV-specific humoral and cellular immune
responses are detectable in most infected individuals
in both early and chronic phase of infection [Di
Bisceglie, 2000].
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Prolactin is an anterior pituitary hormone that
functions in lactation and pregnancy. Prolactin has
been also shown to be an extra-pituitary hormone
produced and secreted by immune-mediated cells,
and is involved in maintaining the function of the
immune-system [Gala, 1991; Leite De Moraes et al,,
1995; Ben-Jonathan et al.,, 1996; Matera, 1996]. In
addition, prolactin receptors are expressed on many
immune-mediated cells, including T cells, B cells,
macrophages, and natural killer (NK) cells [Pellegrini
et al., 1992; Dardenne et al., 1994; Leite De Moraes
et al., 1995]. Prolactin acts as a cytokine to support
the growth and activity of many immune-mediated
cells in both a paracrine and an autocrine manner
[Sabharwal et al., 1992; Dardenne et al., 1994; Leite
De Moraes et al., 1995; Matera, 1996; Yu-Lee, 1997].
Prolactin signaling through the receptor induces the
expression of a number of genes involved in immune
cell function, and thereby enhances NK cell function,
activates interferon regulatory factor-1 (IRF-1) and
interacts with or generates interleukin-2 (IL-2) and
interferon-gamma (IFN-y) [Matera, 1997]. In the T
cells, IRF-1 is transcribed by the prolactin-signaling
with an activation of Janus kinase 2, and it subse-
quently forms a homocomplex and translocates into
the nucleus with the signal transducer and activator
of transcription 1 (STAT1) by tyrosine phosphlyra-
tion. IRF-1 facilitates IFN-y transcription, and leads
to proliferation and activation of T cells [Yu-Lee
et al., 1998; Yu-Lee, 2002]. Thus prolactin is capable
of modulating the immune reaction through its
signaling.

As prolactin plays a significant role in the regula-
tion of cellular immune responses, it might have an
etiological role in infectious diseases including HCV
infection. In fact, it has been reported that the serum
levels of prolactin increase during the course of
several infectious diseases such as blastomycosis
[Arora et al., 1979] and biharzial hepatosplenomegaly
[Abdel Rahman et al.,, 1989]. Studies on human
immunodeficiency virus (HIV) infection have shown
that chronically HIV-infected men have higher serum
prolactin levels than healthy men, and that approxi-
mately 20% of HIV-infected men have higher serum
prolactin levels than the reference level [Croxson
et al., 1989; Graef et al., 1994; Montero et al., 2001;
Parra et al.,, 2001; Collazos et al.,, 2002; Leanos-
Miranda and Contreras-Hernandez, 2002]. Recent
studies have shown an association of higher serum
prolactin levels in patients with chronic HCV infec-
tion compared with healthy controls [Durazzo et al.,
2006; Hofny et al., 2011]. Sousa et al. [2011] have
also demonstrated that hyperprolatinemia was found
in 10.1% of hepatitis C patients examined. Although
hyperprolatinemia was not associated with autoim-
munity in HCV carriers [Sousa et al., 2011], it may
be involved in extra-hepatic manifestation in aspect
of reproduction in men because the abnormality of
hormonal parameters such as serum levels of estradi-
ol as well as that of prolactin have a possibility in
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impairment of the spermatic function [Durazzo et al.,
2006; Hofny et al., 2011]. The association of prolactin
with HCV infection is worth for further investigation
in larger samples of subjects.

In this study, the levels of serum prolactin were
analyzed using the samples collected from the resi-
dents recruited in the HCV cohort study [Ishibashi
et al., 1996; Watanabe et al., 2003; Saito et al., 2004].
The quantitative assay for prolactin mRNA expres-
sion was established, and the mRNA expression of
prolactin was investigated in peripheral blood mono-
nuclear cells (PBMCs) of healthy subjects experimen-
tally stimulated by HCV in vitro. In this article, the
association of prolactin induction with HCV infection
is reported.

METHODS

Subjects and Serum Samples for Measuring
Prolactin Levels

Subjects were recruited from the residents living in
an HCV-endemic area where we have continued
HCV-related cohort study since 1990 [Ishibashi et al.,
1996; Watanabe et al., 2003; Saito et al., 2004]. The
study was approved by the institutional ethics com-
mittee, and written informed consent was obtained
from all the subjects examined. A large-scale search
of serologic testing for HCV infection in 675 adult
individuals (286 men and 389 women) was conducted
previously in this area [Saito et al., 2004]. Briefly,
the survey revealed that 277/675 (41.0%) of subjects
were positive for anti-HCV antibody. After excluding
subjects with a history of antiviral therapy using
interferon, or those positive for hepatitis B surface
antigen, 238 (35.3%) subjects (87 men and 151
women) were positive for anti-HCV antibody. Of
these, 232 subjects (83 men and 149 women, median
age: 68.0 year, interquartile range: 63.0-73.0 year)
whose samples were kept well under —80°C were
assayed for serum prolactin levels. Serum prolactin
levels were also measured in sera of age-matched, 65
healthy subjects (26 men and 39 women, median age:
66.0 year, interquartile range: 59.5-72.0 year) nega-
tive for anti-HCV antibody with normal blood bio-
chemistry parameters living in the same area. In the
present study, subjects with the factors known to
influence the serum prolactin level, that is, having a
history of renal failure or medication with dopami-
nergic or antidoperminergic drugs, steroids or prote-
ase inhibitors, were excluded.

Laboratory Measurements

Anti-HCV antibody and serum HCV RNA status
were examined by an enzyme immunoassay kit (HCV
EIAII Abbott; Abbott Japan, Tokyo) and a qualitative
HCV RNA detection kit (Amplicor HCV v2.0; Roche
Diagnostics, Tokyo, Japan), respectively. HCV typing
was carried out by a PCR-based genotyping assay
using type-specific primers, as described previously
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[Watanabe et al., 2003]. Hepatitis B surface antigen
was examined using an enzyme immunoassay kit
(HBsAg Dainapac; Dainabot, Tokyo, Japan). The
serum prolactin level was measured using a chemilu-
minescence’s immunoassay kit (Architect prolactin;
Dainabot, Tokyo, Japan). The upper limit of the
reference prolactin level was based on the levels of
the Japanese general population provided by the
Japanese laboratory, SRL Inc., Tokyo, Japan; the
reference levels of male and female were 12.7 ng/ml
and 30.5 ng/ml, respectively.

Measurement of Prolactin mRNA Expression in
PBMCs Stimulated by Infectious HCV Particles

Preparation of HCV viral stock. To generate
HCV viral particles, the HCV replicon system that
consists of pFL-J6/JFH-1 and Huh7.5 cell line was
utilized [Lindenbach et al., 2005). Briefly, 10 pg of
transcribed full-length FL-J6/JFH-1 RNA was electro-
porated into 1 x 10” Huh7.5 cells under the condition
described by Zhong et al. [2005]. Cells were plated in
complete DMEM (Dulbecco’s modified eagle medium;
Invitrogen) containing 10% heat-inactivated fetal
bovine serum (Invitrogen) and 5% non-essential ami-
no acid (Sigma—Aldrich, Tokyo, Japan) for overnight
incubation. Then the transfected cells were trans-
ferred to complete DMEM in T75 flask and cultured
in a humiliated 5% CO, atmosphere at 37°C. Cells
were passages every 3 days; HCV-RNA and HCV core
protein presented in their corresponding superna-
tants were monitored by the real-time PCR, and
radio immunoassay, respectively. Supernatant col-
lected at day 21 after HCV-RNA transfection, con-
taining the highest level of HCV-RNA (5,100 KIU/ml)
and HCV core protein (80,000 fmol/L), was aliquoted
for storage at —80°C.

PBMC separation and culture. Fresh PBMCs
were separated from whole blood drawn from 11
healthy donors including five men and six women by
density gradient centrifugation on Ficoll-Paque PLUS
as describe above. PBMCs were washed with PBS
twice, and suspended in RPMI-1640 (Invitrogen) sup-
plemented with 2 mM 1-glutamine, 50 U/ml penicillin,
50 pg/ml streptomycin, 10 mM Hepes, and 10% heat-
inactivated FBS at a concentration of 2.0 x 108/ml
PBMCs were subsequently incubated with the above
collected FL-J6/JFH-1 supernatant at a concentration
of 500 KIU/ml of HCV RNA and cultured in Falcon
polystyrene 6-well plates at 37°C. PBMCs cultured
with a control medium without FL-J6/JFH-1 superna-
tant were used as controls.

Detection of prolactin mRNA in PBMCs stimu-
lated by HCYV in vitro. To assess prolactin mRNA
expression in PBMCs from the healthy donors after
stimulation by HCV in vitro, the above PBMCs were
harvested at 36 hr after culturing with or without
FL-J6/JFH-1 supernatant containing HCV, and then
washed three times with PBS. The total RNA was
extracted from PBMCs by using RNeasy Plus Mini
Kit (QIAGEN, Tokyo, Japan) according to the manu-
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facturer’s instructions. To avoid amplification of
contaminating genomic DNA, total RNA was treated
with 10 units of RNase-free DNase (QIAGEN) for
30 min, and stored at -80°C wuntil analysis. The
integrity and purity of total RNA was verified
spectrophotometrically. Expression of prolactin
mRNA was analyzed using a TaqgMan real-time PCR
method (LightCycler) according to the manufacturer’s
recommendations (Roche Diagnostics). Briefly, the
cDNA was synthesized from 600 ng of total RNA by
using a commercial SupserScript First-Strand Syn-
thesis Kit (Invitrogen Japan, Tokyo). For prolactin
mRNA quantification, 2 pl of c¢cDNA sample was
subjected to 45 rounds of real-time PCR cycling (pre-
incubating at 95°C for 10 min, amplifying at 95°C for
10 sec, 60°C for 30 sec, 72°C for 3 sec, and cooling at
40°C for 30 sec). The real-time PCR was performed in
a final volume of 20 pl in a LightCycler 2.0 detection
system (Roche) using the TagMan Gene Expression
Assay for human prolactin (Applied Biosystems,
Tokyo, Japan). A five-point standard curve (0.02—
200 ng of total RNA from Jurkat cells) was used to
estimate the initial amounts of prolactin mRNA
present in each sample. Finally, the relative amounts
of prolactin mRNA were calculated according to the
method described by Bookout AL [Bookout and
Mangeldorf, 2003] after normalization to the house-
keeping gene, hypoxanthine guanine phosphoribosyl-
transferase (HGPRT) (Applied Biosystems).

Statistical Analysis

Statistical analyses were performed using Fisher’s
exact test and Mann—-Whitney U-test. Differences at
values of P < 0.05 were considered significant.

RESULTS

Serum Prolactin Levels in Residents Endemic
for HCV Infection

Serum prolactin levels were significantly higher in
the HCV-infected subjects (median: 7.5 ng/ml, inter-
quartile range: 5.7-10.9 ng/ml) than in the controls
(median: 5.6 ng/ml, interquartile range: 4.4-8.3 ng/
ml) (P < 0.01) (Fig. 1). Serum prolactin levels were
significantly higher in the male subjects positive for
anti-HCV antibody (median: 8.0 ng/ml, interquartile
range: 5.9-11.8 ng/ml) than in the controls (median:
4.8 ng/ml, interquartile range: 4.2-5.9 ng/ml)
(P < 0.001), but they were not significantly different
between the female subjects positive for anti-HCV
antibody (median: 7.3 ng/ml, interquartile range: 5.6—
10.5 ng/ml) and the controls (median: 6.4 ng/ml,
interquartile range: 5.3-9.8 ng/ml) (Fig. 2). The rate
of elevated serum prolactin higher than the upper
limits of the reference level was significantly higher
in the male subjects positive for anti-HCV antibody
(15/83, 18.1%) than in the controls (0/26, 0%)
(P < 0.02), but in female it was not significantly
different between the subjects positive for anti-HCV
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Fig. 1. Serum prolactin levels in residents living in HCV-

endemic area. Serum prolactin levels were significantly higher
in anti-HCV antibody-positive residents than those negative for
it (median: 7.5 ng/ml vs. 5.6 ng/ml, P < 0.01). Mann—Whitney
U-test.

Serum prolactin p < 0,001 Serum prolactin N.S.
(ngm) o (nghm) ]
80 80 .
70 70 :
60 60 o .
50 50 :
40 40 .
30 i. 30 L
°
20 20
. o
W § W %

12 .g 12

10 10

- N
:*.“ e o
- o

t
2 b 2
0 0
Anti-HCV Ab Anti-HCV Ab Anti-HCV Ab Anti-HCV Ab
positive negative positive negative
(male) (male) (female) (female)
n=83 n=26 n =149 n=239

Fig. 2. Serum prolactin levels in male and female residents.
Serum prolactin levels were significantly higher in the HCV-
infected male than in the controls (median: 8.0 ng/ml vs. 4.8 ng/
ml, P < 0.001), but they were not significantly different
between the HCV-infected female and the controls (median:
7.3 ng/ml vs. 6.4 ng/ml, NS). Mann—Whitney U-test.
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antibody (5/149, 3.4%) and the controls (1/39, 2.6%)
(Table I).

Serum Prolactin Levels and HCV Genotypes

The 232 residents positive for anti-HCV antibody
were classified into those with HCV viremia (184/232,
79%) and those without HCV viremia who were
eliminated viremia in the course of infection (48/232,
21%). Thus the 184 subjects of 232 residents in whom
the serum HCV RNA was amplified were genotyped.
The number of genotype 1 (1b) and genotype 2 (2a/
2b) were 77 and 107 (12/95), respectively. There were
no subjects infected with genotype 3 or 4. Character-
istics of the subjects were shown in Table II. Serum
prolactin levels were not significantly different be-
tween the HCV genotype 1l-infected subjects and
genotype 2-infected subjects in both male and female
(male: median: 8.2 ng/ml, interquartile range: 5.8—
10.4 ng/ml versus median: 6.9 ng/ml, interquartile
range: 5.7-11.0 ng/ml, female: median: 7.5 ng/ml,
interquartile range: 5.6-10.3 ng/ml versus median:
7.1 ng/ml, interquartile range: 5.6-10.5 ng/ml; geno-
type 1 versus genotype 2).

Induction of Prolactin mRNA in Human PBMCs
in Non-HCV Infected, Healthy Subjects After
HCV Stimulation In Vitro

To analyze the induction of prolactin mRNA in
immune cells, PBMCs were isolated from eleven
healthy donors negative for anti-HCV antibody.
PBMCs were stimulated with HCV produced in vitro.
After incubation for 36 hr with the supernatant
cultured with FL-J6/JFH-1 in which HCV RNA and
HCV core protein were produced 5,100 KIU/ml and
80,000 fmol/L, respectively, the induction of prolactin
mRNA in PBMCs was detected in all five male
subjects and two of four female subjects before
menopause, its mRNA levels being 1.18-4.99x higher
than that in PBMCs cultured with the control
supernatant without HCV. But, the induction of
prolactin mRNA in PBMCs was not detected in two
females after the menopause (Table III). No correla-
tion between serum prolactin level and prolactin
mRNA expression in PBMCs was found.

DISCUSSION

Prolactin has a potential role in immunity to
various infectious diseases. In this study, higher
serum prolactin levels were observed in HCV-infected
individuals than in healthy, uninfected individuals.
Serum prolactin levels were significantly higher in
male subjects positive for anti-HCV antibody than
those negative for it and the rate of elevated serum
prolactin higher than the upper limits of the refer-
ence level in HCV-infected men being 18.1%,
although no significant differences were found in
females’ subjects. Since the anterior pituitary is the
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TABLE 1. Characteristics of Analyzed Residents Endemic for HCV Infection

Anti-HCV antibody positive Anti-HCV antibody negative Test P
No. of cases 232 65
Gender
M/F 83/149 26/39 a NS
Age (yrs), median (interquartile range)
Total 68.0 (63.0-73.0) 66.0 (59.5-72.0) b NS
Male 68.0 (62.0-72.0) 58.5 (50.8-74.3) b NS
Female 68.0 (63.0-73.0) 67.0 (64.0-72.0) b NS
ALT (IU/L), median (interquartile range)
Total 28.0 (19.0-42.3) 16.0 (14.0-21.0) b <0.001
Male 31.0 (21.0-59.0) 19.5 (16.0-26.0) b <0.001
Female 25.0 (18.0-37.0) 16.0 (14.0-19.0) b <0.001
Prevalence of elevated prolactin levels® (%)
Total 20/232 (8.6) 3/65 (4.6) a NS
Male 15/83 (18.1) 0/26 (0) a <0.02
Female 5/149 (3.4) 1/39 (2.6) a NS

a; Fisher’s exact test b; Mann—Whitney U test NS; no significance.

2The upper limits of prolactin are 12.7 ng/ml in male and 30.5 ng/ml in female.

major source of prolactin and its major target organ
is the mammary glands, prolactin secretion are
largely influenced by the mammary glands. In gener-
al, the range of serum prolactin levels is much higher
in female than in male, and thus the differences
based on the responses to infection would not be

discriminated in female subjects. Thus the prolactin
studies of many infectious diseases [Croxson et al.,
1989; Graef et al., 1994; Montero et al., 2001; Parra
et al.,, 2001; Collazos et al., 2002; Leanos-Miranda
and Contreras-Hernandez, 2002] had been selected
for the male subjects.

TABLE II. HCV Genotypes and Serum Prolactin Levels in HCV-Infected Subjects

Genotype 1 Genotype 2 Test r

No. of cases 77 107
Gender

M/F 25/52 42/65 a NS
Age (yrs) median (interquartile range) .

Mal 70.0 (65.5-74.0) 67.0 (567.8-74.3) b NS

Female 69.5 (63.0-74.0) 68.0 (61.5-72.0) b NS
ALT (IU/), median (interquartile range)

Male 47.0 (29.5-59.5) 33.0 (23.0-72.5) b NS

Female 33.5 (22.0-52.0) 27.0 (18.5-35.5) b <0.05
Prolactin (ng/ml), median (interquartile range)

Male 8.2 (5.8-10.4) 6.9 (5.7-11.0) b NS

Female 7.5 (5.6-10.3) 7.1 (5.6-10.5) b NS

a, Fisher’s exact test; b, Mann—Whitney U test NS; not significant.

TABLE III. Prolactin mRNA Induction in PBMCs of Healthy Subjects After Stimulation by HCV In Vitro

Plolactin mRNA

Volunteer no. Gender (M/F)* ALT (IU/L) Anti-HCV antibody HCV stimulation® Control® Ratio
1 M 12 — 0.87 0.36 2.38
2 M 6 — 0.12 0.02 4.99
3 M 30 — 0.01 0.00 2.51
4 M 18 —_ 0.03 0.01 2.53
5 M 30 —_ 0.08 0.07 1.18
6 F1 17 — 0.57 0.42 1.37
7 F1 13 — 0.15 0.11 1.30
8 F1 17 — 0.05 0.05 0.88
9 F1 28 — 0.15 0.59 0.25
10 F2 30 — 0.06 0.18 0.32
11 F2 20 — 0.03 0.05 0.63

i‘M male, F1, female before menopause, F2, female after menopause.

bProlactin mRNA/HGPRT mRNA (ratio). The ratio is rounded to two decimal places.
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Recently, some studies showed that hyperprolacti-
nemia was found in patients with chronic hepatitis C
as a part of abnormality of hormone parameters
[Durazzo et al., 2006; Hofny et al., 2011] or with an
association of hyperferritinemia [Sousa et al., 2011].
The etiological importance of prolactin in the immune
response to HCV infection has not been elucidated.
Prolactin is known to be produced and secreted from
extra-pituitary sources such as human PBMCs and
human T and B lymphocytes, and such cells have
prolactin receptors on their surface [Pellegrini et al.,
1992; Sabharwal et al., 1992; Dardenne et al., 1994;
Ben-Jonathan et al., 1996; Matera, 1997]. Thus an
association of prolactin with HCV immunity has been
postulated. To date, there is still no evidence that
prolactin is produced and secreted by lymphoid cells
in patients with HCV infection. This study showed
for the first time that the induction of prolactin
mRNA occurred in the cells stimulated by HCV in
vitro. Also higher levels of serum prolactin found
in HCV-infected male subjects have suggested an
association of prolactin induction with HCV infection.
To ascertain these findings, further studies are
needed to investigate the synthesis and secretion
of prolactin by immune-mediated cells from HCV-
infected subjects.

Components of the HCV-specific immune response
have a wide variety, and one of the most important
in relation to chronic hepatitis is considered to be
cytotoxic T cell (CTL)-mediated immunity with a
cytokine profile induced by a Thl-dominated T helper
cell response [Mizukoshi and Rehermann, 2001].
Prolactin signaling through its receptor on lymphoid
cells induces the expression of a number of genes
involved in cellular immune responses associated
with CTL proliferation and activation [Matera, 1997].
Prolactin has been shown to induce IL-2 receptors
and simultaneously promote IL-2 release in rat
lymphocytes [Clevenger et al., 1990a,b; Viselli et al.,
1991] and to enhance the release of IFN-y in human
peripheral whole blood after stimulation with either
phytohemagglutinin or lipopolysaccharide [Brand
et al., 2001; Breidthardt et al., 2002]. Prolactin acts
also as an antagonist of transforming growth factor
(TGF)-beta [Richards et al., 1998], which is produced
by NK cells and has an inhibitory effect on lympho-
cytes to suppress Thl-associated cell-mediated immu-
nity [Mizukoshi and Rehermann, 2001]. The role of
prolactin in the immune response to HCV infection is
unknown. Several clinical studies on HIV infection
have shown that HIV-infected men with secondary
infections show higher serum prolactin levels than
asymptomatic HIV carriers, and that the two groups
differ in their lymphocyte phenotype distribution
[Montero et al., 2001; Parra et al., 2001]. Prolactin
induction in patients with secondary infection of HIV
carriers may represent an adaptive immune mecha-
nism of the infected host to stimulate higher possible
cellular immune response [Parra et al., 2004]. Prolac-
tin induction in case of HCV infection may represent
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such a mechanism of the HCV-infected host to induce
an effective immune response to HCV.

A study has shown that infection with HCV geno-
type 3 was associated with hyperplolactinemia [Sousa
et al.,, 2011]. There were no correlations between
serum prolactin levels and infection with HCV geno-
type 1 or 2. Since there is few patients infected with
HCV genotype 3 or 4 in Japan, there are limitations
to this study. A further study is needed to make clear
an association of serum prolactin levels and HCV
genotypes worldwide.

HCV infection shows a variety of clinical courses in
infected individuals. Both serum prolactin levels and
prolactin mRNA in PBMCs stimulated by HCV in
vitro showed various expression levels. The host
genetic factors such as gender, age, hormonal secre-
tion might relate to the difference in prolactin levels
among individuals. In addition, the several genetic
variations of the genes related to the prolactin
signaling, including STAT5A, TGF-beta and its
superfamily that influence the downstream part of
the IL-2 induction cascade have been shown in HCV-
infected subjects [Saito et al., 2004; Kimura et al.,
2006]. Further studies are needed to elucidate how
prolactin is involved in the clinical course of HCV
infection.
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WHIZTALT 2HE L2222 3R2U/LTHH, AREDALTZELTWAREEZ SN,
BIEFNZHL, ¥/ 54 T 2aBETANAETHE-ORTA, 5 —7 =20 (PegIFN) a2a
BRI RS L2 A, H5EEE1EEIZIZHCVRNA ERBEREDTERZY, 12 BH0%
BIZEDEME o7z, ALTIZIE7RE, SFOBHpH h ARFICBITAHEZRTIZ 7 REIZHE
ENZv. FEFIIBWTALT MEREZZ2LZEEIZ, ALTAT7REZEL QWb E
Z BN THREALT 2N T, ALT 2B EICEEZ R L Twizds, PeglFNo2a #512& D
EE 2ol CHBMEFED 1 Al L7

1543

ZE5|HEE ©  alanine aminotransferase
pyridoxal phosphate
EC®IC

CEEBMEREZOFEHEZRT—D0HEEL LT,
alanine aminotransferase (ALT) EA2SE V615, ALT
MEEEDNOBZICH LTOREFFE LT B4
FEEHEITRBEWRIEIZIAHNA K54 VT,
ALT{E30U/L DAF, VMR 15 F/uL L ETHNIF2-
47T EICME ALTER2 74— L, ALT EE%ZE
LB THIANAEBEETEET A I L%, RS
NTWAY ALT B EDIERETRTEHZEED
—DOThHl), FOLBEIMZICL-TELZSLY, T
BRAEICDOWTORRENIZ D v, BRI, ALT YT REED
TOEFZEET L7, HEENEELZITT0AET
FEME BB, SHFEAIZALTH2U/L EEEIZEET
BHEEA T2 CABEREZIIHELT, RI( >
¥ —7 20 (PegIFN) 02a BAl T %5 LENE 2o
TEAERBEL-OTHET 5.

THREALT
NRTA ¥ —7T =10 Vgla

U REFEREZHH LSRR

*Corresponding author:
okumoto@med.id.yamagata-u.acjp
<ZfFH2013%4F2H ><#HRH2013%E5820H >
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CRUBHEIF#

P

BE S EEE

TR AV —7x0 EAHE.

BIERE 58 Bl D ERFE TREBEE (WRA2L).

EEE BB L.

EUERE | BEEE.

BHRIE 1 1998 £ X 1) HCV S AEH I h Tz
25, 12 1 AORMBETEBEEIN TV, 2008
98, HEIRES, BEMFEMIIC200FE3 HIC
ALzt

ARRBHARE RS (Table 1) : HCV ¥z, 7/
¥4 7 2a8THY), HCVRNA IZ43LoglU/mL T.
Mi/MEIE 125 J5/ul Td - 7= alanine aminotransferase
(ALT) R 2U/L L EERELZRL TV, BEHCT
BETIE FRRBLEEIRDT, FELEOFALRE
Hho7:(Fig 1), FERTIE, MRBROBEELL &
EHROEE*#ED, AUF2OFMEBTETH- 12
(Fig. 2).

ABRBES (Fig.3) ALTE2U/L tEEIEKE
Tholn, FERICLVBEREOMALZED 7
&, PeglFNo2a8 1M 180 ug ##x5EmE L. BE




22 1 544 Bt B 54%&8% (2013)

Table I Laboratory data on admission

TP 81g/dL | TChe 160 mg/dL
Alb 45gdL | TG 103 mg/dL

TBil 09 mg/dL | FBS 150 mg/dL

AST 31 UL | HbAlc 72 %

ALT 20/L |

LDH 217 U/L | AFP 32 ng'mL

ALP 100 U/L | PIVKA I 10 mAU/mL
YGTP 78 U/L

WBC 451 % 10° /uL HBsAg (-)

(Neu 239x10° /ul) | HCV Ab (+)

Hb 146 g/dl | HCV genotype 2a

Plt 125x10' /uL | HCV RNA 4.3 LoglU/mL

PT 119 %

BUN 14 mg/dL | ICGRI5 7%

Crea 0.79 mg/dL ‘

Na 140 mEq/L | Pyridoxamine <0.2 ng'mL (<0.6)
K 39 mEq/L | Pyridoxal 134 ng/mL (6.040.0)
Cl 104 mEq/L | Pyridoxine <3.0 ng'/mL (<3.0)

Fig. 1 abdominal CT

FAtET: O 18 HIZIE HCV RNA (SRIMBEEMT & 2o b HCV RNA 3 ERELL T A% 24 HEILL LS L, F
7o, BHRAEER 12 BOKNT, BFAER, 5 DERY Bezois ALTEEZELAERELT €3I
HEL, AAOFEZIZTHEREZNIEE 2o/, 20%K B6 RZHEZEZ, ¥¥ IV B DHEIEZXITo722%, ¥
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ALT A BEICIKMEZ: 1 5EH

S i S w2 g e

Fig. 2 Liver biopsy specimen shows A1F2
(A) Gitter staining x40 (B) HE staining x40 (C) HE
staining X 100

YFFEFIY, EYREF—N, EY FEYi3uny
NLEFEFHBERNTH o2 (Table]). 72, HEAE=F —
BRXEH (EE, B B8 EL+HVT €53
VB DBWEETHAHEY FFHY VB (PALP) &
27 mM/L)CT, miFExEREL7-& T A, asparate
aminotransferase (AST) 258 U/L (PALP &M T
31U/L), ALTx32U/L (PALPIERMT2U/L) T
Hh, RFEF D AST, ALT X7 RBEZE2L TWwi729,
INLIIBEOHEETIHEEEZRLZDNDEEZD
nr.
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23 :545
AST ALT (U/L) HCV RNA
gls.T x10% 2L (Loglu/mb)
PeglFN & 22180 ¢ g waek I >
© )
== AST =APit 4
25
=== ALT = HCVRNA
bl 8 3
15
-2
10 g g
W M
5
= 3
{1 o il s mue o IO s G fom} -
o - TR S S X
%o\ ey ®el° 9"’“ - @9"‘6 o/® o °$Qq%l

Fig. 3 Clinical course

z =

AST % ALT i, ZOEHERHEICE S 3 ¥ B6 DHEE
£TH5HPALP # L EL T HEEHETH S AST, ALT
RSB VBTIZPALP L EELTWwAFORI L
AL TwiRnWT KRBT 5. PALP iﬂniﬁﬂ%ﬁ%*
TidHAOR L 7R RBOEENREBRICHE S NS, £
RIMRAERTIIFUEOLDHESNS. @%éﬁﬁkﬂ:
584 (IFCC) #HEEIE 7 KB 2k ulk$ 272012
ERAND PALP i Z#ER L T 525, RFTEICH
w5 TWw 5 B ARERR{LFS (JCSS) £ Tid PALP
ERMORERTH Y, 7THEEIHE S 2VRER
THHYV, —RICT7T REBZROMEFHEIL10% BE
LENRTWAYY, ¥¥ I Y B6RESE ATLEN, 7
NaA-VHEFREERETRZOHEHIEMTHI LA
HMonTEY, ZOERNERIIOVTEIRHELZZA
£\7 EEETIIREE 190 Fid 1561 (79%) \J
DALY, LHHEECERHEICBVTOHEREET AL
PEEINLTWEYY,

¥4 3y B6RZTIE, 7HEEIMEML, ALT 3%
fEE 7257, FEFMICBVWTIROMBEFROY S I~ B6
DREZRIT-722 25, EEHBNTH 72, REF
TR T7HRYMZELZAST, ALT O8IED S oz
BEOHEHETRHBEEZEL-LEZONA. invi-
tro TO PALP T ALT 2 ERLTH Y, EHAT
1ZEE LW ALT dinvitro THAETAHLEEZ L
Niz7s, ZORFEEIAHTHS. wEFa7) VEE
AST DEFIHELH N, Wiy o7 Y OEEEICE-
TIMARREEAN A U, PALP 2 A 3MICE LA E U s
FEUATHEESTREINTWS. KEFATT KEZ
EL-BHEIAHTHLH, ALT 7 REZET2H



24 1546 B 4

& LT, AST, ALT @ PALP O#&H UL BIZER
WKXBMaEkd Y, 5% BITOc#rH5LED
nrz.

ALT 228 EHUNTLEETRZEL TV AHI1ES
QW H/NEAMET LTV BERICH L Tidf v 5 —
TzO L BHIA N ABESEREERATVS, £
7z, ALT IZEIZEETEFER2 I &), EBLD
KELR22ZL2HY), FEZETSH. FEFALIE
Tid ALT PEEEDHOES & LTHEEZASILTW
7275, SR ECIREEIFZ(AUF) DR TH-
7o M/MBUZ 15 /WL AFIEET LTS ), HCV 7/
F AT 2aBUEY A N ABTHY 4 NV ABEIFEHFTE
LIEBITH o 7272, PegIFNo2a BH FHH L, &
BICEN L o7z, £HEEBICBVT, ALT Bl
EOLEBICRBENRH B, TOTRIZOVWTOHRSE
22w, BTlEd 505 REFADLIIZALT#2U0/L
LBEIEEEFRITESN A SN, FOREKEE LTALT
HTHREZELTWAIENEIONSE. FDXH 7%
SEFHZ LTI PALP IS & 2l CERENIE
BENELIENHED, ALT ¥EREEEZ RTIE
BUZIZ PALP IS X AHIEICL D, 7HREOARD ALT
DEERBERZLTARLLENH DL EEZ LN

& B
N—F ¥ DITEHREEICTEEICALT AMEEZRL
727, HABSFIICBEIFETER LY AV AFES
EY L7 CREMFE£D 1FZHEL ALTENL
AV PALPHRIMC X YRR TS, ALT BEICEES:
RLAERELTT7REZET LD EEZ SN

HE o AEAREIIEL, TEELEBEE I L BE
BYHERRERE WHASEEIIBRH LS T AR
n—Eiz, EEFHHFMERBHEONM T ZIT7:

X #

1) JrHEE, BEEEE YAV AERFEORFER
CEUFRBEOT A F7 4 ¥ HFRBILERFES
& 2008 : 105 : 186—190

2) RAGRIEST. TERMEV A FI0OtE, 1990,
p223—227

3) REFH#, BE il FHIEM KBERIBEFIS
JABTANSFVEETI/ MGy RA 72587
AVFL LOBEEZEEEY FFY—0) VB

54% 8% (2013)

HEAREEZEE 19881 1:75—78
hH—k, BINEA FHEE. HERERLES
(JSCC) # M #: # % 12 & 2 v 7z aspartate
aminotransferase (AST)/alanine aminotransferase
(ALT) lkoE#E Karmen 345 JSCCHEEE
BENOEEIES FFREEFHOEEOEL. HAHE
LSRR 1994 91 @ 154—161
REZEEL BEH BR T4V LRE HEE
L FOREIREZ  AST (GOT), ALT (GPT).
EERRFEL Yo — 2001 :116: 72—80
IR T, B #Unds, . miF AST.
ALT EHICBIT A 7HRE, FoBoBERMES
HOEES#H®AE 1995:2:2—6
7) WAIRE, FAREHE. ALT &ElER ERE
BFEMICET A8 (28 -20C BFCs
ITBRIEDERE. BERE 1996 : 45 1 §96—89
8) Lacour B, Vassault A, Degos F, et al. In vitro sup-
plementation of pyridoxal phosphate for the opti-
misation of the determination of the catalytic activ-

4

o

(¢}
T

6

Dt

ity of alanine aminotransferase and aspartate
aminotransferase in kidney transplant patients.
Clin Chim Acta 1982; 120: 1—12

9) Gressner AM, Sittel D. Plasma pyridoxal 5'-
phosphate concentrations in relation to apo-
aminotransferase levels in normal, uraemic. and
post-myocardial infarct sera. ] Clin Chem Clin Bio-
chem 1985; 10: 631—636

10) ®jl @, 7HR{LE -7 AST anomaly @ 1 .
EytE{feE 1998:32:5

11) Kondo Y, Ueno Y, Shimosegawa T. Dysfunction of

—

Immune Systems and Host Genetic Factors in
Hepatitis C Virus Infection with Persistent Normal
ALT. Hepat Res Treat 2011; 713216

12) Park JJ. Park JY,Kim do Y, et al. Prediction of sig-
nificant fibrosis in chronic hepatitis C patients with
normal ALT. Hepatogastroenterology 2011; 58:
13211327

13) Sanai FM, Helmy A, Dale C, et al. Updated thresh-
olds for alanine aminotransferase do not exclude
significant histological disease in chronic hepatitis
C.Liver Int 2011; 31: 1039—1046
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FHIERERE f%fﬁl DEE

HE

BAVJit

® B A R

. gER

DHRT#: (WA R T ORN] 15 1%)

J:%?%Z*

S3IMEE | BRI, BATH, HRIA— b, HBSHUEREANE, IS

FUHIC

Bmﬁk¢4»2w9®@%ﬁd,%%%
BUC AR S 22 I IFRIE Y Z 2 08 8E< 0, b
RETRAEY 2270820, 7V 74EKT
N2 HED TS, HARR 5oyl
BRI 2 HHEE U7z, RFBICI 1T 2 HBVER
ZeE B3, Tanaka 5 DWEIC JAUT15~65
REIZ BT 967,753 4 (95% CI : 806,760~
1,128,745), WERIZ B M:571,2104(95% CI -
479,267~ 663,152), Z14:396,543 4 (95% CI :
327,494~465,593) L RFEE 6 hTWw32. L
2 L2 5 HBVIZ & 2 PR EEE I RIE
BRI OOTEWEZRHLENREL, 20
AU E Y, AR 3 BAEGTR OB
FRBEDES BLDPEBOE VIR~ b
TR -BEET A BENH B, ZThET, Fv
V7B AIFREEERFE LT o»
Do AN, FEEARETF 2 EN S ST
WA 00, Zhb idcross-sectional study
HBHOIFRERE IR~ R EDIRS itk
FITRETEh7-30/FELAETH 5.

HCVRERZt e i, WEFEET YV T
(ASC) N % < W53 5 HBVER L, MR
THOR % B - =58 OFFEOHE L HBs
HIHERHES, FREEBELEDEGTHICER
MHBPEDIPRE, BPEES BRTHRD
HUBAEE U,

72 ZCAFTE, FLERERELET
A— MR TINE THLPIZEN TSR
BRZOBATFRIZONWT, BRNORYE
B &R L,

T ITICHIT HBEITREA TR

Kusakabe, Mizokami 5 3£ R 2 & — b
EHWT, RISk 5 HBV R E O
HCCHALBEE T3 Y A/ AT 2HiEmE 2
F— b TERFLTRSY, 203k — b,
Z B3k — PZROPHCHIZRAY) O — B
T, Z2E6REMBENITED40~69EDH
# 19,393 A & SERL 174 & COR B 127
FENGE L -FE/BRICESSEDTHD,
HIE P 10D FsE £ 3807, 2D H 513
B2 HBV BUR S FI(H 1), 78FIA HCVH

Hisayosii WATANABE ef al : Long term clinical outcomes in patients with hepatitis B: natural hlstmy population-

based cohort studies

I A HCERREE [T 990-9585 LR

JE TR E Y 2-2-2]

JFREI% 66 (3) : 399-407, 2013 399



ZENIR— MBS RE
68,975%

Fuir—haEE, T, R
F—HHRiI>TNBIRE -

FHEBIE T —%
T+ OEDER

S —

f 19,393% J

HBsHIE, HCVHIE
ARG =2

<

{ﬁiﬁ%ﬁr_@ﬁ?ﬂﬁ%ﬁﬁﬁ(} 2 74E) ]

|

( HBVEIERA79% ]

(SBHT#RE1348)
1 2k MEECORS & D BIA%E)

=1 FEEM L FRFOER OGS & D5 HEED

1Efd 58.81+6.3 55.1 85 NS
Btk 11 (85%) 209 (45%) <0.005
BMI 223429 234430 NS
T — L4 B EEL 0 36 (8%) 92 (20%) NS
] 7 (54%) <0.005
CALT (QU/L) 44.7 +30.0 23.8+20.4 <0.005
y -GTP (IU/L) 31.7+16.2 2324252 NS
HBe HFRG % 3(23%) 14 3%) <0.005
HBer H1/& (kU/mL) 39,276 + 121,639 6,486 + 47,987 <0.005
HBcr B 51 7 (54%) : 99 (21%) <0.005
HBV DNA (log copies/mL) 6.1 4.1 <0.005
HBV DNA = 5 log copies 6 (46%) 39 (8%) <0,005
Genotype B 4 (31%) 264 (57%) NS
Genotype C 9 (69%) 202 (43%) NS
C1653T 6 (46%) 116/421 (28%) NS
T1753V 6 (46%) 78/421 (19%) <0.005
A1762T/G1764A 11 (87%) 142/421 (34%) <0.005
G1896A 11 (87%) 348/421 (83%) NS

sy, 20 S HBV - HCV 4R B ufil, 17 FloOEELIET 2L, B BEEOH
FIAEBIECHITH - 7=, HBVH iy 4, ALT{E, HBePiEFGY, HBcrHiEBM,
2k B PEMECOH, FEIF#E (Non-HCC) HBVDNAfEAHCCEIZBWTHEIZEL,

400 fPiiE  66%:3% - 2013431

-292 -



2 HBV, HCVREBZERUNIC X 2 P58 Y — FECCRRS & b —#fEED)

BBsHilE O / HCVHHE () 5,744
HBsHIE (+) / HCVHiA () 335
HBsHE () / HCVHiE (+) 360
HBs#IR (+) / HCVHUHER (+) 14

53.504 16 1.0 (reference)
2,981 15 17.1 (8.4~34.8)
3,731 12 104 (4.9~221) -
133 3 115.0 (32.5~407.3)

=3 HBsHFBEMOHEIKER OB CURo & O —#gED)

Efp G 56
oy 8 (40%)
FFIRZE & bF

ALT (U/L) 26
HBV genotype (A:B:C: \HE)

HBe#Hu

HBs#HE (Log IU/mL) 1.7
HBer HitIR (Log U/mL) 3.0
HBV DNA (log copies/mL) 3.0

4 (20%)

0:2: 18: 0
3 (15%)

50 0.038
36 (44%) >0.2
15 (18%) 1.0
35 0.057
3:7.69: 2 >0.2
35 (43%) 0.02
3.3 <0.001
4.7 <0.001
57 <0.001

core promotor — B % 5 (A1762T/G1764A) O
HELE,-72(FED.

& S Cox N — F & F M CTHF
YU AU EFEMBIT S &, core promotor
TEEROANMISLZHCC Y X 7 HFT
H otz — FH7.05 95% CI1.03-48.12,
P=0.046). BH 2%k — b % H 7z Core
promotor “EZFR L HCCHAY 2 7KL
TEHINE TN OPHE I TERZHD,
Z DRI AFIC BT 5 {ERN—- ZXDHBV
BEYHEOHCCHRE Y 2 7 BFRANIZPHTD
KFERRE k- MR TH B, FR
A-bEnafERE FLAEOHREIR
HBVEEF Y VT EHES NS S, YT
WA X BICER LRI NG R
5.

B IE Tl HBV B IR I 51 5 HBV/
HCVHERBEEEFIOHCC ) A 2 12 DWW THE R
H B, 6,694 NEFHILEBEYL (63,170 A

IFIERE 6635

), 0BlDFEZRD T v 5. HBVE
FEYIZ X B HCC Y — FHhid17.1 (95% CL
7.3-24.4), HCVHRHUERYLIZ X 5 HCCHY —
FEX 104 (95% CL:4.9-22.1)TH Y, HBV/
HCVL i & 2 HCC ¥ — F k1150
(95% CI: 32.5407.3) Td - 7= (£ 2).

—7%, FRI&FA—-FTREVZOD, &
WROHBV S v U 7 OBEKRFITDOWTHBs
TEEOEHSBOBR» GRENH 59,
Matsumoto 5 12 X % &, 19994F ~ 20094 %
T101HlOHBVF v ) 7 O HBs LR & % 38
MiL7=& 24, 200 CHBsHUR &ML U
(2.1%), ZoBRELEEHEEY AL 2HE
SREE LB L T2 (3 3).

X 5ICEREID Ahn 51, FwPE2 R — b TI
H 5 PERBEOHBVE v U 74324 O HBs
PURBRAEAICE L, #iFEnRama <
HELTHB 9, 1965 HOEEORE, 95%
125725492 CTHBsPUR A EHRELR L 7=,

201343 F 401
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2%4 Coxﬁbfﬂl\'*%- FE

7')1/1\, & B THZE aﬁfﬁé 2= TR I?GDI?H??()Z& 11 & b —8z)

30&%2?33 ; 30:&&“: ‘
| 'uza% T esnal P M| 95% CL P
Bk ik 0 — 0.972 0 0.000~3.993 0.969
HBefftH
B 1 0.028~6.469 0.538 1 0.185~3.250. 0.727
i 2.36 1.29
FRHETL
Mild - Moderate 1 0.080~1.030 0.053 1 0.296~3.238 0.972
Severe 10.87 : 1.02
Genotype
B 1 0.019~2.883 0.258 1 0.033~0.916 0.039
C 4.24 5.75
(%)
100 > 30-yr-old group
3
3 80
25
58
2% B0L
4 z Genotype C(n = 30)
. [ ————————
{;} - Log-rank test ]
>'n 40 - i
k= 9 P =0.002 w____!'*
s el
£ D -
20 | A
3% i
A Genotype B(n = 41)
—I 1 1 3 1 i I I I 1

Observation period 40

2 30RKPl Lo HBVREGHIC

Z D3 B 15HIZ W CHBsHUR NS LRI T
WERERIT L Z 5, fihoEBsHE
BEELLTWBIZEEDL ST, 1564H
T IC HBV DNASIR I X e, F 72
JF R DEFEAIE RIS IE A RICE SR T
Wz (P<0.0001), FFERHMEfLIZERE 2L X
NETHFE I TESTP=0.072), 2T
FI L AEL LTV, BT, T
FEE I HBs BRI L 4050 5401 (10.2%)1c b
WD 6N, ITHEZEEH, oY,
304E L Lo REIM OB, B A7 AT
THolzedNTWE, ZDZ & ITHBsH
RIS B I EERIFRIED Y X 2 5

402
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80
5115, genotypell K AHFHIZEHER Y 2 & k11 & D 51D

120 160 t/mo -

HBZELERTEDTHY, HBsHURESE
DII =V A PIZETHBEIAL P IA
FERONEMEE I PRHELEDTH S,
HBYV genotype A DMREICED L S
ICRET 507, genotype BRGNS L1 il
7 b genotype C & D LR ET & S h
TWaW, Zhizks &, BEEHEFL121
Rz T, 305K TIREREELCADIE
BFHEFEZRBD o728, 30 ki
%% & genotype CTH 5 Z EBNERETH
R &% - Tn/z(k4, H2). KiZHBedi
FEEEFITCIEFHRABTH LI 25, Y
AN AERBROBEISEE A 5 D L TRBT 377

SEA
v

APHEIE  66%:3% « 20134E3 A



