polymorphism patients, the amount of RANTES in the serum was
significantly increased after 4-weck I{OH) vitamin D3-treatment.
The amounts of 14, IFN-y, IP-10, MCP-1 in the scrum were
significantly decreased afier 4-week 1{OH) vitamin D3-treatment.
Theadministration of T (OH)vitamin D3 could reduce the high TP-10
status that s reported to be difficult-to-treat. Then, we compared the
amounts of 10 cytokines between HOH} vitamin D3 /Peg-IFN/RBV
group and Peg-TFN/RBV group at O week and 12 wecks after the Peg-
IFN/RBV treatment. The amounts of cytokines in the patients
treated with 1{OH) vitamin D3/Peg-IFN/RBV at 0 week were
affected by 4 wecks 1{OH) vitamin D3 pre-treatment. Theamounts of
IP-10 in the patients treated with 4 weceks- 1{OH) vitamin D3 were
significantly lower than those in the group treated without I{OH)
vitamin DD3. However, the amounts of TFN-gamma and RANTES in
the Z1.28B 1T patients treated with 1{OH) vitamin D38/Peg-IFN/
RBV were significantly higher than those in the ZL28BT'T patients
treated with Peg-1FN/RBV without 1{OH) vitamin D3 at 12 weceks
after the start of Peg-TFN/RBV treatment {Fig. 4B). Inaddition to the
absolute amounts of several cytokines, the changes in the amounts
after the 12 weeks Peg-IFN/RBV treatment were analyzed (Fig. 4B
and Fig. $2). Changes in the amounts of 114, IL-12, IFN-gamma and
RANTES during the 12 weeks-treatment of Peg-IFN/RBV were
significandy different between the {OH] vitamin D3/Peg-IFN/
RBV group and Peg-IFN/RBV group (p<<0.03){Fig. 4B and Fig. 52).

The Biological Effects of 1{OH)vitamin D3 and 1,25(0H),
Vitamin D3 on the Production of Cytokines from PBMCs

Then, we examined whether the administration of 1{OH)
vitamin D3 could affect the production of various kinds of
cytokines from PBMCs. We used trans-well systems to analyze the
effects of hepatocytes with various kinds of enzymes that affect the
metabolism of {OH) vitamin D3 (Fig. 4C). We used a ng/ml
order of calcitriol(1,23(O )y vitamin D3) as the active form of
vitamin D3 and a pg/ml order of 1{OH) vitamin D3 as the pre-
active form of vitamin D3 with or without IFN-a (0.025 ng/ml).
The amounts of IL4, IL6, TFN-y, 1P-10 and TNF-o were
significandy decreased by the active and pre-active form of
vitamin D3 without IFN-a. (Fig. 41D}, Among them, the amount of
TP-10 was dose-dependently decreased by H{OH)vitamin D3 and
1,25(OH)yvitamin D3 without TFN-o.. On the other hand, the
amount of RANTES was dosc-dependently increased by 1{OH)-
vitamin D3 and 1,25 (OH)y vitamin D3 with or without IFN-o.
The amounts of 1110 and IFN-y were significantly increased by
HOH)vitamin D3 and 1,25(OH)gvitamin D3 with TFN-a (Fig. 4D).
These data indicated that {OHvitamin D3 and 1,25(0OH)gvita-
min D3 could modulate the immunological status of PBMCs,
especially the down-regulation of IP-10 production.

Comparison of the Frequency of Th1 and Tregs between
1{OH) Vitamin D3/Peg-IFN/RBV and Peg-IFN/RBV
Sequential analyses of CD3 CD4*CXCR3*CCR3*(Thl cells)
and CD3"CD4"CD25"CD127" (Tregs) were carried out during
H{OH) vitamin D3/Peg-IFN/RBV or Peg-IFN/RBV treatment.
Representative dot plots indicating Thl and Tregs are shown
{Fig. 5A). The subsets of these cells could be clearly recognized by
flow cytometry. Four-weck treatment of 1{OH) vitamin D3 could
significantly deerease the frequency of Thl cells but not Tregs
(p<0.05) {Fig. 5B). However, the frequency of Thi cells was
rapidly increased after the start of Peg-IFN/RBV  therapy,
especially in the L28B T/ subjects treated with 1{OH) vitamin
D3/Peg-IFN/RBV therapy {Fig. 5B and C). The frequency of
Thl cells in the subjects treated with 1{OH) vitamin D3 was
significantly higher than in those treated with Peg-IFN/RBV at 12
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weeks after the Peg-IFN/RBYV therapy, especially in the 112881/
T paticuts (Fig. 3C). Morcover, the expression of IFN-y and T-bet
mRNA in the isolated CD4™ cells of subjects treated with 1{OH)
vitamin D3/Peg-TFN/RBV therapy was significantly higher than
in those treated with Peg-IFN/RBV therapy at 4 weeks and 12
weeks after Peg-TFN/RBV therapy (Fig. 3D).

Changes in ISG mRNA Expression in Liver with 1(OH)

Vitamin D3 Treatment

The administration of 1{OH} vitamin D3 could reduce various
kinds of cytokines in the serum. Therclore, we carricd out
quantification of ISG mRNA in samples from liver biopsics
{(Fig. 6A). We sclected the Mx, IFI44, IFIT1 genes among the
various kinds of I8Gs, since another group previously reported
that these ISGs could clearly recognize patients as difficult-to treat
or casy-to-treat with IFN-based therapy [30]. The expression level
of ISGs in the 11288 'T'T polymorphism was significantly lower
than in the /1288 TG or GG polymorphism. Morcover, the
expression levels of liver ISGs in the CH-C patients receiving 4
week-administration of 1{OH} vitamin D3 were significandy lower
than those in the CHC padents without administration of 1{OH)
vitamin D3,

Direct Effect of Vitamin D on the Expression of ISGs in
Hepatocyte without Immune Cells

We used Huh-7 cells with a JFH-1 system that mimicks the
acute phase of ISG mduction in HCV infection, since we wanted
to determine whether 1 {OH) vitamin D3 and 1, 25 (OH)2 vitamin
D3 could affect the ISG expression directly, Three representative
ISGs (MxA, TFI44 and TFIT1) were analyzed by real-time PCR.

JFH-1 replication could induce these ISGs in Huh-7 cells (Fig.6 B).

We used 1{OH) vitamin D3 and 1,25{OH), vitamin D3 to analyze
the ISG expression after JFH-1 inoculation. These ISGs were not
affected by H{OH) vitamin D3, and 1, 23{OH), vitamin D3

n vitro.

Discussion

Recently, it has been reported that supplementation of vitamin
D3, a potent immunomodulator, could improve the HCV
response to antiviral therapy [2,3,31]. We used 1H{OH) vitamin
D3, since hepatocytes have various kinds of enzymes to convert
HOH;) vitamin D3 to the active metabolite 1,23{OH), vitamin D3,
Therefore, we speculated that the administration of 1({OH) vitamin
D3 could aflect the liver adaptive immune cells since the local
concentration of 1,25(OH), vitamin D3 might be higher than the
systemic concentration of this active metabolite. Another group
reported that 23(OH) vitamin D3, but not vitamin D3 or
1,25(OH}y vitamin D3, could have direct-antiviral activity at the
level of infectious virus assembly {7]. However, the antiviral
activity of 25(OHj vitamin 13 is not so remarkable. Morcover, the
system of HOV replication in that study did not include the
immune cells that are important for the control of HCV
replication [32-33].

In this study, we first reported that administration of 1{OH)
vitamin D3 could affect the cytokine production from PBMCs and
suppress the ISGs mRNA expression in the liver samples. Among
the various kinds of cytokines, IP-10, which was reported to be an
important biomarker for the treatment response, could be
significantly decreased after I{OH) vitamin D3 treatiment in vivo
[36,37]. It bas been reported that a high amount of IP-10 is a
promising biomarker for difficult-to-treat patients regardless of the
IL28B polymorphism [36,37]. IP-10 can be produced from various
kinds of immune cells including monocytes. In this study, we found
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that calcitriol could reduce the production of TP-10 from PBMCs
dose-dependently @ zitro. In addition to the production of IP-10,
the expression of ISG mRNA in the liver biopsy samples with
1{OH) vitamin D3 treatment was significantly lower than in those
without 1{OH) vitamin D3 wcatment rcgardless of the /1288
polymorphism. The excessive expression of ISG mRNA before the
Peg-IFN/RBV therapy might induce a poor response to IFN
administradon [38,39]. In addition to these results, we confirmed
that the amounts of IFN-gamma and RANTES induced by 12-
weeks 1 (OHj vitamin D3/Peg-IFN/RBV treatment was signifi-
cantly higher than those induced by 12 weeks Peg-IFN/RBV
treatment without 1 (OH) vitamin D3. 1 {OH] vitamin D3 could
suppress the basal levels of the immune response in the CH-C
patients. However, the subsequent response ol the adaptive
imnune system after the start of Peg-IFN/RBV treatment could
have been augmented by H{OH) vitamin D3, These data indicated
that calcitriol might be able to stabilize the adaptive immune
systems that were out of control in CH-C patents instead of
inducing their activation. In this study, we could not detect 2
significantly higher rate of SVR in the 1{OH) vitamin D3/Peg-
IFN/RBV group in comparison with those in the Peg-IFN/RBV
group. However, the addition of 1{OH) vitamin D3 could improve
the adaptive immune response. Therefore, the SVR rate in the
H{OH} vitamin- D3/Peg-IFN/RBV  group might have been
significandy higher than in the Peg-JFN/RBV group, il the
sample size had been large enough to analyze the SVR.

In addition to previous reports, our data indicated that calcitriol
could affect the production of cytokines from PBMCs [23,40].
However, we could not excude the possibility of alfecting
cytokines other than the 10 cytokines we analyzed in this study.
Moreover, other groups reported that vitamin D3 might modulate
the expression of TLRs and/or their signaling, which are
important in the immunopathogenesis of hepatitis G virus
persistent infection [6,14,41]. This study was not a randomized
control trial and did not have a large number of patients, since it
focused on the effect of 1,25 (OH)y Vitamin D3 on the immune
cells. For this purpose, the number of included paticnts was
suflicient for the analysis. Morcover, we are conducting a
randomized control trial that includes a large number of chronic
hepatitis C patients with sever fibrosis and low vitamin D3
concentrations {ongoing study} (UMIN0O00007400).
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Abstract

Background : Miyagi Prefec-
ture was the area most severely
devastated by the tsunami of 11
March 2011 in Japan, with exten-
sive loss of lives and property.
In the aftermath of the tsunami
disaster, transmission of infec-
tious dzseases in evacuation centers was a concern,
because of several factors including overcrowding, poor
hand hygiene due to disrupted water supply. Here we
report two outbreaks of influenza A at evacuation centers
in Miyagi Prefecture after the disaster.

Patients and Methods : The first outbreak occurred at
a large-scale evacuation center in Kesennuma in March,
with 25 patientsdiagnosed as influenza. The second
one occurred at a middle-scale center in Natori in April,
with 20 patients. More than half of cases were diag-
nosed as influenza A by rapid antigen tests, however the
rest of them were clinically diagnosed.

Results : Several measures to control the outbreaks
were taken. Hand hygiene with hand sanitizers and
cough etiquette were strongly promoted, using posters
and stickers. Bottles of alcohol-based hand sanitizers
were installed at common sites in the centers, and surgi-
cal masks were distributed to evacuees. Symptomatic
patients were kept at isolation rooms in evacuation cen-
ters until 2 days after the resolution of fever Individu-

. OO

als including the family members and those who were -

within 2 meters from the symptomatic patients were
closely monitored whether they might develop symptoms
later. Post-exposure chemoprophylaxis was performed
for exposed persons. In the former evacuation center, a

medical examination room for febrile patients was set up
aside from a general medical office. As a result of con-
trol measures, both of outbreaks subsided without any
complicated or fatal cases of influenza.

Conclusions : Qutbreaks of influenza after a severe
natural disaster present unique challenges, and our
report highlights the need for prompt implementation of
a systemic approach with a bundle of control measures in
evacuation settings, as in hospital settings.
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