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VT UVF T R e Ty )T HE SR LT
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% PE £ RORytHUIR (77 4 AN I A P U
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Fig.1. Effect of HSD on healthy mice.
C57BL/6J female mice were fed the control diet (AIN93G) or the high salt 0.0 % "2 = 3 5
diet (AIN93G containing 4% NaCl) from Day 0 until Day 38. Days post HSD start
g 4 0.2
: | @ (b) _ 6] ©
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Fig.2. Effect of HSD on the frequency of Treg cells and Th17 cells in healthy mice.
Splenocytes from each group of mice were stained with PE/Cy5-anti CD4 and PE-anti Foxp3 (a), or FITC-CD25 (b), or

PE-RORY (c). Samples were acquired on EPICS. The result was expressed in mean of duplicate +£SD.
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FOREREIZHONWTHARIDICHETHLERHD
S, B IS TH T Treg MO, Z DOk
RRICIT R E AL TSN HTHD, —F, Thl7 H
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Fig. 3. Effect of HSD on the production of IL-10 and IL-17
in healthy mice
The splenocytes of mice were stimulated with anti-

CD3/CD28 mAb for 48 h. The concentrations of IL-10(a)
and IL-17(b) in the culture supernatants were measured by

ELISA. Data are expressed as the mean £ SD of four

" . . experiments.
PRIBTHY, ZORREIVRIC Th7 M, &8, Treg il P
; i 30.04
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Fig.4. Effect of HSD on collagen induced arthritis mice: experimental protcol
DBA/1J female mice were fed the control diet (AIN93G) or the high saltl diet containing 4% NaCl from Day 0 until Day 50. For induction
of experimental arthritis, Native bovine type II collagen (BCII) was emulsified in complete Freund’s adjuvant (CFA). The mice had 100 pg

BCII in CFA injected intradermally into their right foot paw. A booster injection containing 100 pg emulsified BCII in incomplete Freund’s

adjuvant (IFA) was given subcutaneously to the base of the tail on Day 21 after the first immunization (Courtenay, et al., 1980).
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Fig.5. Effect of HSD on collagen induced arthritis mice:

%o FERBALE 50 B BIZv U AZLHIESHE, Thl17 Mifus
ZOREREE TN DHEREA D Treg HIRAERE (2 SV T
A N A= — T L7, Treg AMAEFS LN Thl7 #i
fid (CD4"RORyt") SH |\ ZHE g 171 A3 - 537 (Fig. 6) .
EFIRRE~T A TIL, S B EUREZ Th17 AR
I, Rbienso7zny, gt 7 L CiIinLiz, 2o
FERL, B EECRIEN T —7 CD4'T #if% Thl7
AR LD T ~TTAI T L, ZZATHEMN Ao T=&
X2 Th17 MR A LDMEHE T D AT HEME DN E 2 HiD, F
72, EORED IL-17mRNA F8L g, 1L-17 fEA ST, B
RFGCTHIML, /o BREHERCISITHEML TV
(Fig. 7).,
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Arthritis scores were assigned according to Wood’s assessment (Wood, et al., 1969). All paws were graded from 0 to 4 points.

The mice were killed on Day 50 to assess their cytokine production. (a) representative pictures of footpad, (b) arthritis scores

and (c) footpad thickness. Data are expressed as the mean + SE of five mice. *p<0.05 vs CIA group.
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Fig. 6. Effect of HSD on the frequency of Treg cells and Th17 cells in CIA mice

Splenocytes from each group of mice were stained with PE/Cy5-anti CD4 and PE-anti Foxp3 (a), or PE-RORy (b). Samples

were acquired on EPICS. The result was expressed in mean of duplicate +SD.
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Fig. 7. Effect of HSD on the production of IL-17 in CIA mice
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(a) The splenocytes of mice were stimulated with anti- CD3/CD28 mAb for 48 h. The concentrations of IL-17A in the

culture supernatants were measured by ELISA. Data are expressed as the mean + SD of five cultures.

(b) mRNA expression of cytokines in spleen cells.

The splenocytes were stimulated with anti- CD3/CD28 mAb for 48 h. Total RNA was isolated and reverse transcribed to

cDNA. Real-time PCR was used to analyze IL-17A gene expression in the spleen cells. Data are expressed as the mean + SD

of two reactions. NC; negative control (without stimulation)
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Effect of High-Salt and Low-Salt Conditions on Differentiation of
Regulatory T cells

Yoshihiro Okamoto
Chiba Institute of Science

Summary

Autoimmune inflammatory diseases, such as rheumatoid arthritis (RA), have been previously thought to be
mediated by the proinflammatory cytokine interleukin 17 (IL-17). The population of IL-17 producing CD4"
helper T cells (Th17 cells) plays a pivotal role in autoimmune inflammatory diseases. A second CD4" T
lymphocyte subset, termed regulatory T (Treg) cells, is essential for dominant immunologic tolerance. Treg cells
have been shown to suppress immune effector cells by a variety of cell contact dependent and independent
mechanisms. These include the production of cytokines such as an anti-inflammatory cytokine IL-10,
sequestration of cytokines essential for cell growth such and IL-2, surface expression of the immunosuppressive
molecule cytotoxic T lymphocyte-associated antigen 4 (CTLA-4), and utilization of the perforin-granzyme
pathway to kill activated targets or tumor cells. However, little is known regarding the dietary factors that
directly influence Th17 cells or Treg cells. Kleinweietfeld M. ef al. reported that increased salt (sodium chloride;
NaCl) concentrations found locally under physiological conditions in vivo dramatically boost the induction of
murine and human Th17 cells (Kleinweietfeld M. ef al., Nature 2013). In the present study, we examined the
effect of increased salt concentrations on the Treg cell differentiation and the function. Furthermore, we
investigated the effect of high salt condition on Th17 and Treg cells in collagen induced arthritis (CIA) mice, an
experimental model animal of rheumatoid arthritis.

Healthy DBA/1J or C57BL/6j female mice were fed the standard diet (AIN93G) or the high salt diet
(AIN93G containing 4% NaCl, HSD) from Day 0 until Day 50. HSD did not affect the frequency of Treg cells
and Th17 cells in mice. The IL-10 production from Treg cells in mice with HSD also did not changed.
However, the production of IL-17 from Th17 cells in mice with HSD increased. Furthermore, HSD results in the
acceleration of the severity of experimental arthritis model (CIA). The frequency of Th17 cells and the IL-17
production also increased in CIA mice with HSD. On the other hand, HSD did not affect the Treg cells frequency
and the function in CIA mice.

Here we show that increased diet salt concentrations found under physiological conditions in vivo
dramatically boost the induction of Th17 cells but not Treg cells in experimental rheumatoid arthritis model

animal.
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