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Commentary

Recent study entitled with “functional dynamics of neutrophils after
ischemic stroke” by Cai et al. has documented the important impact of
neutrophil functions on stroke outcomes [1]. The authors
demonstrated that neutrophil counts in the peripheral blood could be
an early indicator of stroke outcomes. Neutrophil phenotypic shift, its
self-clearance by microglia/macrophage, formation of neutrophil extra
cellular traps (NETs) could all affect neuronal survival in stroke lesion.
This work presents a dynamic and functional role of neutrophils in
ischemic stroke.

Firstly, neutrophil, as forerunner in stroke lesion, reaches the first-
hand danger-associated signals and infiltrates into stroke lesion in
large scale, plays a vital role in the pathophysiological process of
ischemic stroke [2-4]. Nevertheless, due to the sensitivity and short
half-life of neutrophil, study on biological characteristics of neutrophils
is difficult. As a result, advance of work on neutrophil functions is slow
and our knowledge on the neutrophil behavior in stroke lesion is
limited. The authors have performed a set of thorough investigation on
the temporal and spatial dynamics of neutrophil after stroke, which has
provided detailed and valuable information of the time courses of
neutrophil behavior. Nevertheless, with the mentioned difficulty, the
work by Cai et al., was mostly descriptive. Mechanical study in depth
on neutrophil functions, including phenotypic shift, cross-talk with
cells within stroke lesion, formation of NETs, etc., deserves a further
investigation.

Secondly, the authors depicted time courses of neutrophil
phenotypic shift after stroke. Phenotype of macrophage is controlled by
multiple cell signaling, such as PPARy pathway and STATs family
[5-9]. Since previous studies have demonstrated that type II
neutrophils (N2) was correlated with improved stroke outcomes
[10,11], transcriptional factors that drive neutrophil phenotypic shift
are worth studying in depth. It will be interesting to compare the
similarity and difference between neutrophils and neutrophil/IL-17+
cells since the latter also involves in organ damage [12]. Additionally,
regulatory T cells can target immune cells and non-immune cells
[13-18], it will be very interesting to learn if regulatory T cells affect the
phenotypic shift and function of neutrophils and then affect the
outcome of stroke in the future. As far as we know, the benefits of N2
lies mainly on that the population facilitates self-clearance by
microglia/macrophage. Therefore, alteration in metabolism, cell
structure and cytoplasmic movement during neutrophil phenotypic
shift and its crosstalk with microglia/macrophage are worth exploring.
Dynamics of neutrophil phenotypic shift and its clearance by

microglia/macrophage described by the authors should have afforded
the basis.

Thirdly, formation of NETs is a process that combats invading
microbes [19]. Surprisingly, NETs formation has been discovered in
lesion of aseptic inflammation recently [20,21]. In the current study,
the authors have documented the presence of NETs in stroke lesion,
and further confirmed the detrimental role of NETs to neuronal
survival. However, what triggers the formation of NETs, whether and
how NETs contributes to progression of post-stroke neural
inflammation, what is the impact of NETs to its self-clearance by
microglia/macrophage, and so on still remain elusive. It has been
reported that bio-markers of NETs pointed to worse stroke outcomes
[22]. Thus, inhibiting NETs formation or accelerating clearance of
NETs should be a promising therapeutic strategy for ischemic stroke.
Exploring the mechanisms of NETs formation in stroke lesion is of
vital significance.

In conclusion, neutrophil could be a key therapeutic target for
stroke although our current knowledge on biological activities and
features of this cell population is still insufficient. The current study has
offered a basic information of neutrophil functions and behaviors
alteration in stroke lesion. Nevertheless, many questions remain to be
answered so as to better understand the irritable cell roles and to break
a new pathway for stroke treatment.

References

1. Cai W, Liu S, Hu M, Huang F, Zhu Q, et al. (2019) Functional dynamics of
neutrophils after ischemic stroke. Transl Stroke Res.

2. Gelderblom M, Leypoldt E Steinbach K, Behrens D, Choe CU, et al.
(2009) Temporal and spatial dynamics of cerebral immune cell
accumulation in stroke. Stroke 40: 1849-1857.

3. WulL, Walas S, Leung W, Sykes DB, Wu J, et al. (2015) Neuregulinl-beta
decreases IL-lbeta-induced neutrophil adhesion to human brain
microvascular endothelial cells. Transl Stroke Res 6: 116-124.

4.  Perez-de-Puig I, Miro-Mur F, Ferrer-Ferrer M, Gelpi E, Pedragosa J, et al.
(2015) Neutrophil recruitment to the brain in mouse and human
ischemic stroke. Acta Neuropathol 129: 239-257.

5. Chawla A (2010) Control of macrophage activation and function by
PPARs. Circ Res 106: 1559-1569.

6. Rigamonti E, Chinetti-Gbaguidi G, Staels B (2008) Regulation of
macrophage functions by PPAR-alpha, PPAR-gamma, and LXRs in mice
and men. Arterioscler Thromb Vasc Biol 28: 1050-1059.

7. Hu X, Chen ], Wang L, Ivashkiv LB (2007) Crosstalk among Jak-STAT,
Toll-like receptor, and ITAM-dependent pathways in macrophage
activation. ] Leukoc Biol 82: 237-243.

Int ] Neurorehabilitation, an open access journal
ISSN:2376-0281

Volume 6 « Issue 2 « 1000348


http://dx.doi.org/10.1007/s12975-019-00694-y
http://dx.doi.org/10.1007/s12975-019-00694-y
http://dx.doi.org/10.1161/STROKEAHA.108.534503
http://dx.doi.org/10.1161/STROKEAHA.108.534503
http://dx.doi.org/10.1161/STROKEAHA.108.534503
http://dx.doi.org/10.1007/s12975-014-0347-9
http://dx.doi.org/10.1007/s12975-014-0347-9
http://dx.doi.org/10.1007/s12975-014-0347-9
http://dx.doi.org/10.1007/s00401-014-1381-0
http://dx.doi.org/10.1007/s00401-014-1381-0
http://dx.doi.org/10.1007/s00401-014-1381-0
http://dx.doi.org/10.1161/CIRCRESAHA.110.216523
http://dx.doi.org/10.1161/CIRCRESAHA.110.216523
http://dx.doi.org/10.1161/ATVBAHA.107.158998
http://dx.doi.org/10.1161/ATVBAHA.107.158998
http://dx.doi.org/10.1161/ATVBAHA.107.158998
http://dx.doi.org/10.1189/jlb.1206763
http://dx.doi.org/10.1189/jlb.1206763
http://dx.doi.org/10.1189/jlb.1206763

Citation:

348. doi:10.4172/2376-0281.1000348

Cai W, Hu M, Lu Z, Ryffel B, Zheng GS (2019) New Insights on the Role of Neutrophils in Ischemic Stroke. Int J Neurorehabilitation 6:

Page 2 of 2

10.

11.

12.

13.

14.

15.

Madouri E Guillou N, Fauconnier L, Marchiol T, Rouxel N, et al. (2015)
Caspase-1 activation by NLRP3 inflammasome dampens IL-33-
dependent house dust mite-induced allergic lung inflammation. ] Mol
Cell Biol 7: 351-365.

Zhang X, Huang F, Li W, Dang JL, Yuan J, et al. (2018) Human gingiva-
derived mesenchymal stem cells modulate monocytes/macrophages and
alleviate atherosclerosis. Front Immunol 9: 878.

Cuartero MI, Ballesteros I, Moraga A, Nombela F, Vivancos J, et al. (2013)
N2 neutrophils, novel players in brain inflammation after stroke:
Modulation by the PPARgamma agonist rosiglitazone. Stroke 44:
3498-3508.

Ma Y, Yabluchanskiy A, Iyer RP, Cannon PL, Flynn ER, et al. (2016)
Temporal neutrophil polarization following myocardial infarction.
Cardiovasc Res 110: 51-61.

Tan Z, Jiang R, Wang X, Wang Y, Lu L, et al. (2013) RORgammat+IL-17+
neutrophils play a critical role in hepatic ischemia-reperfusion injury. J
Mol Cell Biol 5: 143-146.

Zheng SG, Gray JD, Ohtsuka K, Yamagiwa S, Horwitz DA (2002)
Generation ex vivo of TGF-beta-producing regulatory T cells from
CD4+CD25- precursors. ] Immunol 169: 4183-4189.

Zheng SG, Wang JH, Koss MN, Quismorio F, Gray JD, et al. (2004) CD4+
and CD8+ regulatory T cells generated ex vivo with IL-2 and TGF-beta
suppress a stimulatory graft-versus-host disease with a lupus-like
syndrome. ] Immunol 172: 1531-1539.

Kong N, Lan Q, Su W, Chen M, Wang J, et al. (2012) Induced T regulatory
cells suppress osteoclastogenesis and bone erosion in collagen-induced

16.

17.

18.

19.

20.

21.

22.

arthritis better than natural T regulatory cells. Ann Rheum Dis 71:
1567-1572.

Su W, Fan H, Chen M, Wang J, Brand D, et al. (2012) Induced CD4+
forkhead box protein-positive T cells inhibit mast cell function and
established contact hypersensitivity through TGF-beta 1. J Allergy Clin
Immunol 130: 444-452.¢7.

Lan Q, Zhou X, Fan H, Chen M, Wang J, et al. (2012) Polyclonal
CD4+Foxp3+ Treg cells induce TGFbeta-dependent tolerogenic dendritic
cells that suppress the murine lupus-like syndrome. ] Mol Cell Biol 4:
409-419.

Xu A, Liu Y, Chen W, Wang ], Xue Y, et al. (2016) TGF-beta-Induced
regulatory T Cells directly suppress B cell responses through a
noncytotoxic mechanism. ] Immunol 196: 3631-3641.

Dicker AJ, Crichton ML, Pumphrey EG, Cassidy AJ, Suarez-Cuartin G, et
al. (2018) Neutrophil extracellular traps are associated with disease
severity and microbiota diversity in patients with chronic obstructive
pulmonary disease. ] Allergy Clin Immunol 141: 117-127.

Lood C, Blanco LP, Purmalek MM, Carmona-Rivera C, De Ravin SS, et
al. (2016) Neutrophil extracellular traps enriched in oxidized
mitochondrial DNA are interferogenic and contribute to lupus-like
disease. Nat Med 22: 146-153.

Brinkmann V (2018) Neutrophil extracellular traps in the second decade.
] Innate Immun 10: 414-421.

Laridan E, Denorme E, Desender L, Francois O, Andersson T, et al. (2017)
Neutrophil extracellular traps in ischemic stroke thrombi. Ann Neurol 82:
223-232.

Int ] Neurorehabilitation, an open access journal
ISSN:2376-0281

Volume 6 « Issue 2 « 1000348


http://dx.doi.org/10.1093/jmcb/mjv012
http://dx.doi.org/10.1093/jmcb/mjv012
http://dx.doi.org/10.1093/jmcb/mjv012
http://dx.doi.org/10.1093/jmcb/mjv012
http://dx.doi.org/10.3389/fimmu.2018.00878
http://dx.doi.org/10.3389/fimmu.2018.00878
http://dx.doi.org/10.3389/fimmu.2018.00878
http://dx.doi.org/10.1161/STROKEAHA.113.002470
http://dx.doi.org/10.1161/STROKEAHA.113.002470
http://dx.doi.org/10.1161/STROKEAHA.113.002470
http://dx.doi.org/10.1161/STROKEAHA.113.002470
http://dx.doi.org/10.1093/cvr/cvw024
http://dx.doi.org/10.1093/cvr/cvw024
http://dx.doi.org/10.1093/cvr/cvw024
http://dx.doi.org/10.1093/jmcb/mjs065
http://dx.doi.org/10.1093/jmcb/mjs065
http://dx.doi.org/10.1093/jmcb/mjs065
http://dx.doi.org/10.4049/jimmunol.169.8.4183
http://dx.doi.org/10.4049/jimmunol.169.8.4183
http://dx.doi.org/10.4049/jimmunol.169.8.4183
http://dx.doi.org/10.4049/jimmunol.172.3.1531
http://dx.doi.org/10.4049/jimmunol.172.3.1531
http://dx.doi.org/10.4049/jimmunol.172.3.1531
http://dx.doi.org/10.4049/jimmunol.172.3.1531
http://dx.doi.org/10.1136/annrheumdis-2011-201052
http://dx.doi.org/10.1136/annrheumdis-2011-201052
http://dx.doi.org/10.1136/annrheumdis-2011-201052
http://dx.doi.org/10.1136/annrheumdis-2011-201052
http://dx.doi.org/10.1016/j.jaci.2012.05.011
http://dx.doi.org/10.1016/j.jaci.2012.05.011
http://dx.doi.org/10.1016/j.jaci.2012.05.011
http://dx.doi.org/10.1016/j.jaci.2012.05.011
http://dx.doi.org/10.1093/jmcb/mjs040
http://dx.doi.org/10.1093/jmcb/mjs040
http://dx.doi.org/10.1093/jmcb/mjs040
http://dx.doi.org/10.1093/jmcb/mjs040
http://dx.doi.org/10.4049/jimmunol.1501740
http://dx.doi.org/10.4049/jimmunol.1501740
http://dx.doi.org/10.4049/jimmunol.1501740
http://dx.doi.org/10.1016/j.jaci.2017.04.022
http://dx.doi.org/10.1016/j.jaci.2017.04.022
http://dx.doi.org/10.1016/j.jaci.2017.04.022
http://dx.doi.org/10.1016/j.jaci.2017.04.022
http://dx.doi.org/10.1038/nm.4027
http://dx.doi.org/10.1038/nm.4027
http://dx.doi.org/10.1038/nm.4027
http://dx.doi.org/10.1038/nm.4027
http://dx.doi.org/10.1159/000489829
http://dx.doi.org/10.1159/000489829
http://dx.doi.org/10.1002/ana.24993
http://dx.doi.org/10.1002/ana.24993
http://dx.doi.org/10.1002/ana.24993

	Contents
	New Insights on the Role of Neutrophils in Ischemic Stroke
	Commentary
	References


