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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 transeription 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 prolaciin 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" Huh?7.5 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% COy 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 ir-glutamine, 50 U/ml penicillin,
50 pg/ml streptomycin, 10 mM Hepes, and 10% heat-
inactivated FBS at a concentration of 2.0 x 10%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 HCV 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 until analysis. The
integrity and purity of total RNA was verified
spectrophotometrically. Expression of prolactin
mRNA was analyzed using a TagMan real-time PCR
method (LightCycler) according to the manufacturer’s
recommendations (Roche Diagnostics). Briefly, the
c¢DNA 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 ¢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: 7.8 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.
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PFig. 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 l-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



Prolactin and HCV Infection

1203

TABLE I. 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 (19.042.3) 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 (8.4) 1/39 (2.6) a NS

a; Fisher's exact test b; Mann-Whitney U test NS; no significance.

“The 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 P

No. of cases 77 107
Gender

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

Male 70.0 (65.5-74.0) 67.0 (57.8-74.3) b NS

Female 69.5 (63.0-74.0) 68.0 (61.5-72.0) b NS
ALT (IU/1), median (interquartile range)

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

Female 38.5 (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 (56.7-11.0) 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 1.87
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

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

YProlactin 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, 19971.
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 STATS5A, 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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TARBALTI2E ) ALT PEEREZR L7 CREEFRZICHLT
Py A VABREZT o072 11

B fik”
PIfE HEi

W OB®R O BR OBEK BH #TF
i HET il

ERREET

AR/ LB sz

EE EFIXSEOBME. EEICTHCVIABEZIEHEEN, BEMEB NI Y~ AL
%oz, fEE X D alanine aminotransferase (ALT) i3 2 U/L L BEICKETH o 7245, IF
HREPT R AL/F2 TIEEF R TH 72 €7 I 2 B6 OWEETH LYY FFH LY VE(PALP)

WIMZTALT 2 lEL/72& 25 32U/LTHDY,

THREDOALTZELTWwALEEZ L.

FEBNCKH L, ¥/ 74 T 2aBBETANABTHA20OXRTA 5 —7 1 (PegIFN) a2a
BR2HRE L2225, HE5RAE 1EEICEHCVRNA BREREDT 42D, 12:8H 0%
BItE0EESE ol ALTICIR 7 AE, FoBldd ) KFICBITAHERTIE 7 REUZEIE
ENHv, BEMICBWTALT MEEZ*ELERE, ALTEA7EREZEL Cwi=-H L&
Aoz, THEEALT PMEMT, ALT 2BEICEMEZ R L TWwi27S, PegIFNo2a 52X D

ERL ol CRIERNXD 1 AETHEL.
7 ARBALT
RILVF—T72002a

ZE|FHEE :  alanine aminotransferase
pyridoxal phosphate
F oI

CRBERAOCEHELRT —20OWELLT,
alanine aminotransferase (ALT){EMEVW 5L 5. ALT
PEEEIAOBEIIN LTORERL LT, BEE
FEEER T IEEFRIIC L 551 F94 VTR,
ALT fE30U/L BIF, /MR 15 5/l BLETHIUL 2~
4H BT EICE ALT iz 74 u— L, ALTREEE
LR RTH YA VAREETEETH I &8, HES
NTVBY ALT BFEOKEREYETHHZEED
—DOTHY, FOLEBRERIHBRICE>TERLD, T
FRIEICDOWTOMEIZP v, BRZ, ALT 25 FRRIELL
TOERZEERT 50, WEEOHEEZZITTWAT
BHESH A, SEF LT ALT 222 U/L L EBEREET
FBE AT ML CHBERFREICH LT, 51>
% —7 x 1 » (PegIFN) 022 BF 2 %5 LES E 2o
TEREREBR L -0 THET 5.

IR FEEFEE L2 AR

*Corresponding author:
okumoto@med.id.yamagata-u.ac.jp
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CEUBPERT 7%

E Bl

BE 65 REE

FR Ay —T7=uyBAER.

BAFERE : 58k & YRR TRBEE (M2 L).

HIERE  BIEZ L.

BUBRE - B

BRI 1 1998 4F & ) HCV U2l STk
2, 148 1 BOFMBE THRBBSE I Tz, 2008
F£9RH, YRYLRENS, BEIEEMIC 20004 3 AL
A& %7z

ABEEEARZ R #E (Table 1) : HCV ¥ufkizfBiE, 7/
47 2a8THY, HCVRNA & 43 LoglU/mL T,
/MR 125 75 /Ul TH-o 72, alanine aminotransferase
(ALT)iF 2U/L L BEEEZ R L Tz, BEHCT
BMETIEH, WFEBCRELEDT, WEEOHRLR
Do 7z (Fig 1). FEMRTIE, PIRBOBHELE &
EMOBEBE 3RO, AU/FZORMEITRTH -2
(Fig. 2).

ARE#ZESR (Fig.3) ' ALT i 2U/L LMBEICEME
Tholh, FERICIYVBERROFRE#EDT
®, PeglFNc2aiE 1B 180 ng # % 5B L. B\
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Table 1 Laboratory data on admission

TP
Alb
T.Bil
AST
ALT
LDH
ALP
YGTP
WBC
(Neu
Hb
Pit
PT
BUN
Crea
Na

K

Cl

81 g/dL TCho
45 g/dL TG
0.9 mg/dL FBS
31 U/L HbAlc
2U/L
217 U/L AFP
100 U/L PIVKA I
78 U/L
4.61x10° /uL HBsAg
2.39x 10% /uL) HCV Ab
146 g/dl HCV genotype
125x10* /pL HCV RNA
119 %
14 mg/dL ICGR15
0.79 mg/dL
140 mEq/L Pyridoxamine
39 mEq/L Pyridoxal
104 mEq/L Pyridoxine

160 mg/dL
103 mg/dL
150 mg/dL
72 %

3.2 ng/mL
10 mAU/mL

4.3 LogIU/mL
7 %
<0.2 ng/mL (<0.6)

134 ng/mL (6.0-40.0)
<30 ng/mL (<3.0)

B 1 BB ICid HCV RNA BHMERENLT & %25
7z, WGEBILGH 12 BoOBF AT, BRAIR O OEIRN
HERL, FAOFLEICTHERFILE R, Z0%

Fig. 1 abdominal CT

H HCV RNA 3MHBEED T 24 BEUEFRL, &
Emor, ALTEREZELAZBRERELT, ¥
B6 RZHAEL, ¥¥IVBoOUEFTo7228 ¥
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Fig. 2 Liver biopsy specimen shows A1F2
(A) Gitter stainingx40 (B) HE staining x40 (C) HE
staining X 100

JFFEHFIY VY FEY—, ¥ FFEPiE3ny
NHEEEEATH -7 (Table1). F/o, HAEE=Z S —
HAat R, HE) BllERELHVT, €53
VB DBERTHLHYY FHH 1Y “B (PALP) &
Q27 mM/L)ICT, IiE#BHlE L7 L &5, asparate
aminotransferase (AST) i 58 U/L (PALP FEiFMT
31U/L), ALT &32U/L (PALPFRIMT2U/L) T
DY, BIEFD AST, ALT BT FEEEL Twiz/o,
NS EBEOWNEETIHREER LA -bDEERDL
i

23 1 545
AST ALT (U/L)
HCV RNA
;é:r x10¢/ L) (LoglU/mL)
eglFN & 22180 ¢ g/wesk 3
30
=&=AST =A=Plit 4
25
=== ALT == HCVRNA
20 -3

o

L 3 o 5l ®
7_0@ '1_0“%,0 ’L@g}“ 1@9’0&1@9,@ 1@%’“ Q,O“gi“ 10“9’6 1@9]@

Fig. 3 Clinical course

E

AST % ALT &, T OIEHREICE ¥ I B6 OFEE
FTHAPALP # NEL TABETHH? AST, ALT
WCHEMFICBWTIE PALP LA LTWARTRIE 5
HL TR WTREPELET L. PALP I RER
THADEE 7RBEBOWMEIFARFICHE SN S, &
FNRERTRFTROAME NS, EBREFRL
s (IFCC) #hEE R 7 KB % R uibd 57201
ERAND PALP RN EHIE L T 528, ABTEICH
W 5N T 5 H AR 4 (JCSS) #h &k Tld PALP
HERMORERTH Y, TRBEFUESINZVRIGR
THAHY. 7 REBEOMEFEE1 10% BE
EENTWARYS, ¥¥ IV B6REME ANLEN, 7
Va—VEFEELR ETRFPOHEPENT A Lt
monTBY, FOHENERICOWTIREZ S
07 BRER TR R E 190 BlHF 15 1 (7.9%) (ZHEEE
BHRLNY LHBEECEBRBIIBTHREETLI L
FHRESNTVEYY,

Y% 3IUB6RETIE, 7HREIHML, ALT 29K
fEE %A%, AEAICBVWTRLETOLY Y IV B6
DUEEIT-72L T H, EEHENTH > KEH
TR7HREAZ L7 AST, ALT OEIEHEDP o272,
BEOMEFETIREEEE L EEZ SN invi-
tro TOPALP AT ALT B LR LTEY, £HFRT
FFEE L%\ ALT 2% in vitro TRATH20EEZLS
N7=%, TOWFIIARATH L. RESOT) VFEE
AST OEFIRELH VO, RIEFT T VOBEITL-
TIUAFEESL L, PALP &SI B LA UCEE
FELDWEEIREINTWS, FEFATT RE %
EL-BEIEIARETH L, ALT 7 KB+ B 58
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ML LT, AST, ALT ® PALP O & MNP ERER
X AR LH Y, S8 BREFOKMPHLEED
nr:.

ALT BEEFDATHBERLZEL TV 5635
B MAEAMET LT BRI L TidA 7 —
TzO X BPT A VAEFEPHEREA TS, £
7o, ALT I EECTEIR L2 I EFD Y, EBEIY
BEE %A e0HY, EEEET L. REFALWE
TW: ALT SEEBUAOER & LTREZ AN TY
7R8I E T IEENE (AL/F2)OFTRTH -
7o M/MRE 15 /UL BFIETF LCB Y, HCV 7/
547 2K A NABTH I A VARSHRFTE
BB TH o 72728, PeglFNola BH #EH L, &
BICER L B ol FMBREICBWT, ALT EOAHE
ED ERICIEHEEDRD 575, TOTFTRICDOWTOHE
Fawv, HTld a2, AEFAOLIICALT »°2U/L
ERBEIEEE R TEM b A LN, ZOEREE LT ALT
BT HREBEBELCWAIENELONL, #0XH %
FEFNH UCid PALP dvINIC & 2 CEREDSH E
ENBDL I ENDH B, ALT PEEICEME L RTE
BUIE PALP IMC L BMIEIC L Y, 7HRBEDOAHO ALT
DEEEER L TAILERD L EEZ LN

® =
WV—F v O MFEHRAEICCTREIC ALT 2MEEZRL
7S, RN ICIBEF R TR LILY 4V ABER
EY LA CREEFA0 1MAFZHE L. ALTEOL
FEHMPALP BIIC L WAEEECE, ALT PBEICEE%
ARLABERELTT7TREZETA7-0F 25N

BEE  AERISRE L, TiRERRRTEE S L, BB
Ry mEmbEiE, WHEMBEECEH -z LET. K%
D—Hi, EEFBHENERBHEOHREZ T

X ®
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A case of chronic hepatitis C showing an extremely low level of ALT by
the presence of Apo-type ALT who received the antiviral therapy

Kazuo Okumoto®, Takafumi Saito, Tomohiro Katsumi,
Kyoko Tomita, Chikako Sato, Rika Aso,
Yuko Nishise, Hisayoshi Watanabe, Yoshiyuki Ueno

A sixty-five-year old man, who suffered from chronic hepatitis C, was admitted to our hospital. The serum
ALT level was extremely low showing 2 (U/L). The liver biopsy demonstrated chronic hepatitis with mild in-
flammation and fibrosis (A1/F2). The serum level of ALT became 36 U/L after addition of pyridoxal phosphate
to the assay, this indicated that the ALT of this patient represented an Apo-type one which could not be de-
tected by the current assay system in Japan. The patient received administration of pegylated interferon-c.2a
for 12 weeks, and a sustained virological response was achieved. We have to pay attention to the patients of
chronic hepatitis C showing an extremely low level of ALT, because they may have Apo-type ALT that is not
measured in the routine assay in Japan.

Key words: alanine aminotransferase Apo-type ALT chronic hepatitis C
pyridoxal phosphate pegylated interferon-ci2a
Kanzo 2013; 54: 543—547

Department of Gastroenterology, Yamagata University Faculty of Medicine
*Corresponding author: okumoto@med.id.yamagata-uac.jp

© 2013 The Japan Society of Hepatology
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$BIME  BAUF%, BRTH, R4, HBsHIRBANE, Il

FUsIC

BEUFSe s 4 L2 (HBV) BEURE 13, FRikijy
BUZ BRSPS Y 2 2 BEKL D, b
RETEEY 2208240, 7V72E%T
BEIZE G50 TWE, BEHKtFitowm
BRILE 2 BHEE U7z, AFRICH T % HBVIE
eI, Tanaka b O|EIT LN 15~65
REIZ BT 967,753 4 (95% CI & 806,760 ~
1,128,745), MERIZ 5 14:571,210%4(95% CI -
479,267~ 663,152), & 1%396,5434 (95% CI :
327,494 ~465,693) L RIEE 6 h T3 L
2 L2 5 HBVIC & 3 IR R CIT 5%
BIRIZ DWW TRWEZRELEANEL, 2D
RUICIE E9°, A B T 2 BEFAOER
FRBEDEDI LD EBEDE IR — b
TR BT A BER DB, ZhET, Fv
YT BAFRERERF L L TH o2
DU A N2W{, BEWRAFLENREENT
WA DD, Zhbidcross-sectional study
HH5ONERERE IR - VR DR N5
TR eh=zb0RIFLALETH 5.

HCVE L B D, MEREF YV 7
(ASC) 23 % < W75+ 5 HBVEGMIE, M
TR %38 - 2 5A OF % O E  HBs
PRBERESR, JERRRELDEGTRISER
RHBPEDPRE, BPUIED BRATHRD
HHBHEE L,

% ZTARBTR, FIERARBELED

h— VI NE THEMIXNTWVWSEB

B0 BRTFRIZOVWT, ERADRY%E
B LIS Lz,

2| PYT IS BRIFRERTE

Kusakabe, Mizokami 5 R {EFR 2 & — b
®RWT, RISk 5 HBV BMURGE O
HCCHA L BEy 5 Y 2/ WF2RimE
F— PTHEFTLTWBED, Z023Fk— M,
% HAy 3k — bW QPHCHIZ ) O — ]
T, Z2E6REMENICED40~69EDNSE
19,393 A\ # SERL174 £ T BB K127
FENEW L 2 EERBRICEDCRDTHY,
MR 10GIDOFFE 8. 205513
il A HBV B U pi (R 1D, 7812 HCV H

Hisayoshi WATANABE et al : Long-term clinical outcomes in patients with hepatitis B: natural history population-

based cohort studies
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HENIR—-MBERNGRE
68,975%

Fyor—haE, YN, R
F— > TNBHRE

D

( 19,3934 :}

- HBsHUR, HCViik
D

FRBEE DT —
FAHOOOERS

[ﬁ?ﬁ%é@i&%éﬁiﬁ ( 2.755)}

|

{ HBVEIHRRA79% J

(SERFRE13A)
1 k- MERCU#RS &0 5IHRE)

=1 FIER & IEFTEGIO MR CC3 & b 5 HEED
58.846.3 56,1+ 8.5 NS

Bk 11 (85%) 209 (45%) <0.005
BMI 223429 23.4+3.0 NS
T3 — % EEE 0 36 (8%) 92 (20%) NS
44 7 (54%) <0.005
ALT (QU/L) 44,7 %300 23.8+20.4 <0.005
y -GTP (1U/L) 31.7+16.2 23.2+252 NS
HBe RIS 3(23%) 14 3%) <0.005
HBer HUE (kU/mL) 39,276 + 121,639 6,486 * 47,987 <0.005
HBer HiE R 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

Mk, 2B A HBV - HCV 2 ke, 17 FlOEEL BT 2L, B, EEEOY
WA IEBIECHITH - 7=, HBVELIIRYE &, ALTY#E, HBefiEMGE, HBcrfUEBE,
BB IFEMECOF, JEIFE Non-HCC) HBVDNAMEAHCCHIZEWTHEILEL,

400 JFhalE  66°%53F - 201343



2 HBY, HCVREZURIIC X B ITFEE v — FICORS & b —Ef8Ee)

HBsHUR () / HCVHiE () 5,744
HBsHIR (+) / HCV itk O 335
HBs#IR () / HCVHifE (+) 360
HBsHIR (+) / HCV Bk (» 14

53.504 16 1.0 (reference)
2,981 15 17.1 (8.4~34.8)

3,731 12 104 (4.9~22.1)
133 3 115.0 (32.5~407.3)

=3 HBsHRIEMALBIDERHTE ] O B ke & b —8Hg)

A1 (D) 56
B 8 (40%)
FriRge& i 4 (20%)
ALT QU/L) 26
HBYV genotype (AB:C: RHE) 0:2:18:0
HBe HllE ; 3 (15%)
HBs#ilFE (LogIU/mL) 1.7
HBer#ilR (Log U/mL) 3.0
HBV DNA (log copies/mL) 3.0

50 0.038
36 (44%) >02
15 (18%) 1.0
35 0.057
3:7:69:2 > 0.2
35 (43%) 0.02
33 <0.001
47 < 0.001
57 <0.001

core promotor — B 47 F (A1762T/G1764A) D
HEELE» - (FED.

S5 ContbffiNny — FEFMITTHFR
BT A EFEBW TS &, core promotor
ZEZFROBMMILZHCCY X ZHFT
ol (ONY— FH7.05, 95% CI1.0348.12,
P=0046). BBFEF 2 & — t % BH \» 72 Core
promotor “EFREHCCHEAE Y A2 ICBEL
TRHINETOLDPHE I TE RO,
Z OWFRARIBI B 2 {FE~X— X DHBV
BBEDOHCCREY 20 2 /=MD TD
KBPERREaR-MRETH S, R
A BRELE BEEAEORNSRER
HBVEEE X v V7 LHEE S h B8, bV 7
R EHICER L-iEE s iR
5
F#1E] Tt HBV & B ZHUIR I 35 1) 5 HBV/
HCVERBHIOHCC ) 2 212D W THE R
H5Y. 6,694 ANETHILHEEHL (63,170 A

), S0 DFEE AR T\ 5, HBVELM
REHUT X B HCC W — FHid17.1 (95% CL:
7.3-24.4), HCVEMBEYLIZ & 5 HCCH ¥ —
FHZ 104 (95% CL 4.9221)TH b, HBV/
HCVEL &Iz & % HCC ¥ — F Hid 1150
(95% CI: 32.5-407.3) T& - 7= (E 2).

—%, FRI®—- T2V 0N, &
BROHBVE v ) 7 O EHRBICOWTHBs
MEEOERBBOBE» 6 BELNH B2,
Matsumoto & 12 & % &, 19994 ~ 20094F &
TI0IBIDOHBY* v V) 7 OHBsHlRE % 38
BiL7z& 25, 206 CHBsHIR AL
(21%), TokElLIEHLEY A V2 E
BLIREE & B U2 (D).

X SIZEREID AN 513, FhET &— P T3
H BB ERBOHBV S v YV 74324 O HBs
PURBRERICBI L, M iRemac
HWELTWB 0, 1965 AOBEOM, 95%
I2H7-2 49 CHBsPIE S ERER L 7=,

JTIEEE 66%3% - 20134E3 A 401



ﬁ4 Coxlhfﬁﬂ) VY= b %7‘)1/3»- £ BITEREERICHET 5 I?@ﬁ?ﬁ‘ﬁ(iiﬁk 11 & by —H#ekz)

- 30REk , %%ui
E : uzam 9% Cl | S gz | 5% Cl P
Bk / &tk 0 — 0.972 0 0.000~3.993 0,969
HBe iR
i 1 0.028 ~ 6.469 0.538 1 0.185~-3.250 0.727
et 2.36 1.29
HRHETL
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
)
& 80
2§
58
| % 60 - Genotype C(n = 30)
Lo b e s e
8‘ E Log-rank test ,.!r
28 “OF p-o0o02 ;
8 C ——
3 E I__.J'
ES 20l iy
O o i
- Genotype B(n = 41)
—I 1 1 3 1 1 i 1 i

Observation period 40

120 160 t/mo

B2 30 EOHBVREHIZRITR, genotypel & ZITHIZHER Y X o (L1l L B EIE)

Z M5 515 B T HBsHUR M 8112 ¢
WEBREZITLEZEZ A, P OHBSHIE
REEEL T3 ICEEb 67, 1564l
THAEMRICHBVDNAS B S v, £/
JF R R OBEIIE R IBIEERICE IR T
W (P<0.0001), FFERAEILIEER L LN
WETHEEIIATE S TWP=0072), 26lT
B LAEL LW, £ -BRERT, BT
FEIE I HBs PURNE 2 497 5150 (10.2% ) 1= b
WTRRD bR, FTEEEDE, RERORE,

30F Bl EDREIRI O BRI, B 27 HF
TholbEshTnd, Z0IZLIZHBsH
IR L TR ERCITRED Y X &

HBZELERTEDOTH Y, HRsHIREES:%
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