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It is a great honor to introduce myself as an Associate Editor
of Hypertension Research. I received my M.D. and Ph.D.
degrees from Hiroshima University and started my research
career there, studying abnormal intracellular calcium
dynamics in patients with hypertension and animal models. I
then developed my research specialization as a postdoctoral
fellow under the supervision of Dr. Bradford C. Berk in the
Cardiovascular Division at the University of Washington,
focusing on the signaling mechanism for vascular remodeling
in hypertension and atherosclerosis. I am currently conduct-
ing basic research focusing on DNA damage, inspired by
research on atomic bomb survivors, with the goal of eluci-
dating the pathophysiology of atherosclerosis.

As part of my greeting, I would like to share a recent
paper of interest in our journal. Hypertension is a multi-
factorial disease, impacted by environmental factors,
genetics, and lifestyle, as well as a multisystem disease,
involving the kidneys, central nervous system, and even the
immune system [1–3], with the ultimate focal point being
the blood vessels. This multifactorial nature makes it fea-
sible to consider various strategies for the prevention and
treatment of hypertension. In particular, the elucidation of
the pathogenesis of hypertension related to the immune
system and its therapeutic application has recently received
much attention. For many years, it has been recognized that
inflammation is involved in cardiovascular disease, and
recently it has been reported that innate and adaptive
immune responses are involved in the mechanisms of
inflammation in hypertension [4]. Different subsets of
lymphocytes and their cytokines, such as effector T cells
including Th1 (interferon gamma-producing), Th2
(interleukin (IL) 4-producing) lymphocytes, Th17 (IL 17-
producing), and regulatory T cells, are involved in the
pathogenesis of hypertension [5]. Pro-inflammatory T
lymphocytes are reported to be involved in the mechanisms
of cardiovascular disease by mediating the effects of
angiotensin II [6, 7] and mineralocorticoids [8]. Production
of IL-17 is known to be dependent on IL-23, which is
produced by activated dendritic cells [9]. The concept of an
IL-23/IL-17 axis has been extensively investigated in
chronic autoimmune diseases [10] and has recently received
attention in the pathogenesis of hypertension [7].

Shokoples et al. hypothesized based on previous studies
[11, 12] that angiotensin II-induced hypertension is asso-
ciated with an increase in IL-17A-producing γδT17 cells in
perivascular adipose tissue, and examined whether inhibi-
tion of the IL-23 receptor (IL-23R) blunts the angiotensin
II-induced increase in blood pressure and reduces vascular
damage [13]. They used Il23r knock-in (Il23rgfp/gfp) mice
lacking functional IL-23R by knocking in enhanced green
fluorescent protein (gfp) in the intracellular domain of IL-
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23R. Wild-type (WT) and Il23rgfp/gfp mice were infused
with angiotensin II, their blood pressure was
monitored, and vascular function and remodeling were
assessed. Contrary to the hypothesis, Il23rgfp/gfp mice had
smaller and stiffer mesenteric arteries, and angiotensin II-
induced blood pressure elevation was not suppressed.
While γδT17 cells were the most abundant subset of IL-
17A-producing T cells in WT mice, functional loss of IL-
23R resulted in fewer γδT17 cells and a lower frequency of
Th17 cells with higher γ δT1, Th1, and cytotoxic Tc1 cells
in perivascular adipose tissue than in WT mice, regardless
of treatment with angiotensin II. Furthermore, angiotensin
II infusion increased only IFN-γ-producing γδT1 cells in
WT mice, but increased γδT1, Th1, and Tc1 cells in
Il23rgfp/gfp mice. The angiotensin II-induced increase in
blood pressure in Il23rgfp/gfp mice was partially suppressed
by an anti-IFN-γ monoclonal antibody, indicating a con-
tribution of IFN-γ to the more severe angiotensin II-
induced hypertension seen in Il23rgfp/gfp mice.

This group conducted experiments by inhibiting
upstream IL-23R signaling to clarify which subtype of
T cells, γδT17 cells or γδT1 cells, contributes to the
development of hypertension for future therapeutic appli-
cations in hypertension. The results suggested that inhibi-
tion of IL-23R provides no benefit in terms of protection
against hypertension in a model of severe hypertension,
which was consistent with previous studies [14, 15]. This
study demonstrates that γδT1 cells, although a relatively
small population of cells, may contribute significantly to
angiotensin II-induced inflammation, elevated blood pres-
sure, and vascular injury through the production of IFN-γ.
As expected, the number of γδT17 cells was reduced in
Il23rgfp/gfp mice, but γδT17 cells of IL-23R-independent
embryonic thymic origin were detected. In contrast, since
IL-23R is not required for the initial polarization of Th17
and Tc17 cells, loss of IL-23R function reduced the fre-
quency of Th17 cells but did not alter the number of Th17
and Tc17 cells. The relatively high phenotypic plasticity of
γδT17 and Th17 cells with respect to effector cytokine
production and their ability to shift from IL-17A-producing
cells to IFN-γ-producing cells may account for the increase
in IFN-γ-producing T cells. These results suggest that an
appropriate balance between T cell IL-17A and IFN-γ
production is important for both blood pressure and vas-
cular remodeling in angiotensin II-induced hypertension,
and that this imbalance may be related to the pathogenesis
of hypertension. Furthermore, other studies have shown that
a high-salt diet can enhance the differentiation of immune
cells toward Th17 cells, enhancing IL-17 production
[16, 17], suggesting that sodium intake may be one of the
most important lifestyle factors affecting hypertension.

As life expectancy extends due to improved medical
standards, the incidence of cardiovascular diseases, leading

eventually to heart failure, increases depending on lifestyle.
Therefore, it has become increasingly important to ensure
prevention through more rigorous guidance and treatment of
cardiovascular risk factors such as hypertension. To achieve
this, further extensive and detailed research on the causes and
treatment of hypertension is essential. I encourage all
researchers to submit your excellent papers to Hypertension
Research for publication—it is a great honor for me to be
involved in publishing such high-quality articles in Hyper-
tension Research as an Associate Editor.

Compliance with ethical standards

Conflict of interest The author declare no competing interests.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

References

1. Kubiszewska I, Gackowska L, Obrycki Ł, Wierzbicka A, Helmin-
Basa A, Kułaga Z, et al. Distribution and maturation state of
peripheral blood dendritic cells in children with primary hyper-
tension. Hypertens Res. 2022;45:401–13.

2. Solak Y, Afsar B, Vaziri ND, Aslan G, Yalcin CE, Covic A, et al.
Hypertension as an autoimmune and inflammatory disease.
Hypertens Res. 2016;39:567–73.

3. Schreier B, Rabe S, Schneider B, Ruhs S, Grossmann C, Haupt-
mann S, et al. Aldosterone/NaCl-induced renal and cardiac
fibrosis is modulated by TGF-β responsiveness of T cells.
Hypertens Res. 2011;34:623–9.

4. Higaki A, Mahmoud AUM, Paradis P, Schiffrin EL. Role of
interleukin-23/interleukin-17 axis in T-cell-mediated actions in
hypertension. Cardiovasc Res. 2021;117:1274–83.

5. Schiffrin EL. Immune mechanisms in hypertension and vascular
injury. Clin Sci (Lond). 2014;126:267–74.

6. Barbaro NR, Foss JD, Kryshtal DO, Tsyba N, Kumaresan S, Xiao L,
et al. Dendritic Cell Amiloride-Sensitive Channels Mediate Sodium-
Induced Inflammation and Hypertension. Cell Rep. 2017;21:1009–20.

7. Dale BL, Pandey AK, Chen Y, Smart CD, Laroumanie F, Ao M,
et al. Critical role of Interleukin 21 and T follicular helper cells in
hypertension and vascular dysfunction. JCI Insight.
2019;5:e129278.

8. Ko EA, Amiri F, Pandey NR, Javeshghani D, Leibovitz E, Touyz
RM, et al. Resistance artery remodeling in deoxycorticosterone
acetate-salt hypertension is dependent on vascular inflammation:
evidence from m-CSF-deficient mice. Am J Physiol Heart Circ
Physiol. 2007;292:H1789–95.

9. Aggarwal S, Ghilardi N, Xie MH, de Sauvage FJ, Gurney AL.
Interleukin-23 promotes a distinct CD4 T cell activation state
characterized by the production of interleukin-17. J Biol Chem.
2003;278:1910–4.

10. Pfeifle R, Rothe T, Ipseiz N, Scherer HU, Culemann S, Harre U,
et al. Regulation of autoantibody activity by the IL-23-T(H)17
axis determines the onset of autoimmune disease. Nat Immunol.
2017;18:104–13.

11. Madhur MS, Lob HE, McCann LA, Iwakura Y, Blinder Y, Guzik
TJ, et al. Interleukin 17 promotes angiotensin II-induced hyper-
tension and vascular dysfunction. Hypertension 2010;55:500–7.

1208 M. Ishida



12. Caillon A, Mian MOR, Fraulob-Aquino JC, Huo KG, Barhoumi
T, Ouerd S, et al. γδ T Cells Mediate Angiotensin II-
Induced Hypertension and Vascular Injury. Circulation
2017;135:2155–62.

13. Shokoples BG, Comeau K, Higaki A, Ferreira NS, Caillon A,
Berillo O, et al. Angiotensin II-induced a steeper blood pressure
elevation in IL-23 receptor-deficient mice: Role of interferon-γ-
producing T cells. Hypertens Res. 2023;46:40–9.

14. Markó L, Kvakan H, Park JK, Qadri F, Spallek B, Binger KJ,
et al. Interferon-γ signaling inhibition ameliorates angiotensin II-
induced cardiac damage. Hypertension 2012;60:1430–6.

15. Krebs CF, Lange S, Niemann G, Rosendahl A, Lehners A, Meyer-
Schwesinger C, et al. Deficiency of the interleukin 17/23
axis accelerates renal injury in mice with deoxycorticosterone acetate
+angiotensin ii-induced hypertension. Hypertension. 2014;63:565–71.

16. Kleinewietfeld M, Manzel A, Titze J, Kvakan H, Yosef N,
Linker RA, et al. Sodium chloride drives autoimmune disease
by the induction of pathogenic TH17 cells. Nature.
2013;496:518–22.

17. Müller DN, Wilck N, Haase S, Kleinewietfeld M, Linker RA.
Sodium in the microenvironment regulates immune responses and
tissue homeostasis. Nat Rev Immunol. 2019;19:243–54.

A new face among our Associate Editors 1209


	A new face among our Associate Editors
	Outline placeholder
	Compliance with ethical standards

	ACKNOWLEDGMENTS
	References




