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Why does sleep disorder cause diseases?
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The central nervous system (CNS) equips the blood-brain barrier (BBB) to
limit exchanges of substances. However, immune-cell infiltration occurs in CNS. We have identified
the dorsal vessels of the fifth lumbar (L5) spinal cord as a gateway for immune cells to CNS, which
is critical for neuro-inflammation development. In this proposal, how stress-mediated neural
activations affect the gateway was examined. | found that sBecific nerve activations by sleep
disorder completely change the gateway site from L5 to the brain, followed by sudden death by
gastrointestinal bleeding. This “ stress-gateway reflex” explains a classical proverb “ Illness
starts in the mind.” , which we generally experience but the mechanisms are not well known. By
teway reflex research, it can be expected that manipulations of local neural

continuing the ?a r ed th
be a new therapeutic approach for certain diseases.

activations wil



EAE

4
(Cell 2012 Int. Immunol. 2014
eLife 2015 eLife 2017)

NF-kB  STAT3
Immunity 2008 JEM 2011

5 (Ls)

(EAE)
EAE
(MOG)  C57BL/6
9-11 CD4+ T

CD4+ T

ATP

EAE
EAE

LS
CD4+ T

13

Murakami, M. Recent advances in
neuroimmune interactions. Clin  Exp
Neuroimmunol. 8 3-4, 2017 DOI:
10.1111/cen3.12382

Ohki, T., D. Kamimura, Y. Arima, M.
Murakami. Gateway reflex, a new
paradigm of neuro-immune interaction.
Clin Exp Neuroimmunol. 8: 23-32, 2017
DOI: 10.1111/cen3.12378

Higuchi, K., D. Kamimura, A. Stofkova, N.
Nishikawa, T. Ohki, Y. Arima, M.
Murakami. Gateway reflexes are stimulated




10.

by neural activations and promote the
pathogenesis of multiple sclerosis models.
Nutrition and Lifestyle in Neurological
Autoimmune Diseases. Chapter 5, 39-45,
2017
http://www.sciencedirect.com/science/book
/9780128052983

Meng, J., JJ Jiang, T. Atsumi, H. Bando, Y.
Okuyama, L. Sabharwal, 1. Nakagawa, H.
Higuchi, M. Ota, M. Okawara, R. Ishitani,
O. Nureki, D. Higo, Y. Arima, H. Ogura, D.
Kamimura and M. Murakami. Breakpoint
cluster region-mediated inflammation is
dependent on casein kinase I1. J Immunol
197(8), 3111-3119, 2016 DOI:
10.4049/jimmunol.1601082

Kamimura, D. Y. Arima, M. Tsuruoka, J-J
Jiang, H. Bando, J. Meng, L. Sabharwal, A.
Stofkova, N. Nishikawa, K. Higuchi, H.
Ogura, T. Atsumi, M. Murakami. Strong
TCR-mediated signals suppress integrated
stress responses induced by KDELR1
deficiency in naive T cells. Int Immunol.
28(3), 117-126, 2016 DOI:
10.1093/intimm/dxv059

Nakagawa, 1., D. Kamimura, T. Atsumi, Y.
Arima, M. Murakami. Role of
inflammation amplifier-induced growth
factor expression in the development of
inflammatory diseases. Crit Rev Immunol.
35(5), 365-78, 2015
https://www.ncbi.nlm.nih.gov/pubmed/268
53849

Kamimura, D., T. Atsumi, A. Stofkova, N.
Nishikawa, T. Ohki, H. Suzuki, K.
Katsunuma, J-J Jiang, H. Bando, J. Meng,
L. Sabharwal, H. Ogura, T. Hirano, Y.
Arima, M. Murakami. Naive T cell
homeostasis regulated by stress responses
and TCR signaling. Front Immunol 6,
Article 638, 2015 DOLI:
10.3389/fimmu.2015.00638

Arima, Y., K. Higuchi, N. Nishikawa, A.
Stofkova, T Ohki, D. Kamimura, M.
Murakami. Pain is an inducer for relapse in
multiple sclerosis models via a regional
neural signal. Clin Exp Neuroimmunol. 6,
343-344, 2015 DOI:
10.1111/cen3.12250

Arima, Y., D. Kamimura, T. Atsumi, M.
Harada, T. Kawamoto, N. Nishikawa, A.
Stofkoval, T. Ohki, K. Higuchi, Y.
Morimoto, P. Wieghofer, Y. Okada, Y. Mori,
S. Sakoda, S. Saika, Y. Yoshioka, I.
Komuro, T. Yamashita, T. Hirano, M. Prinz,
M. Murakami. A pain-mediated neural
signal induces relapse in multiple sclerosis
models. eLife 4: e08733, 2015 DOI:
10.7554/eLife.08733

Huseby, ES., D. Kamimura, Y. Arima, CS.

11.

12.

Parello, K. Sasaki, M. Murakami. Role of T
cell — glial cell interactions in creating and
amplifying Central Nervous System
inflammation and Multiple Sclerosis
disease symptoms. Frontiers in Cellular
Neuroscience. 9, Article 295, 2015 doi:
10.3389/fncel.2015.00295

Kamimura, D., K. Katsunuma, Y. Arima, T.
Atsumi, J-J Jiang, H. Bando, J. Meng, L.
Sabharwal, A. Stofkova, N. Nishikawa, H.
Suzuki, H. Ogura, N. Ueda, M. Tsuruoka,
M. Harada, J. Kobayashi, T. Hasegawa, H.
Yoshida, H. Koseki, I. Miura, S. Wakana, K.
Nishida, H. Kitamura, T. Fukada, T. Hirano,
and M. Murakami. KDEL receptor 1
regulates T-cell homeostasis via PP1 that is
a key phosphatase for ISR. Nat. Commun.
6, Article number: 7474, 2015 doi:
10.1038/ncomms8474

Kamimura, D., A. Stofkova, N. Nishikawa,
T. Atsumi, Y. Arima, M. Murakami.
Immune Cell Gateways in the CNS
Regulated by Regional Neural Stimulations.
Clin Exp Neuroimmunol. 6(2):120-128,
2015. DOI: 10.1111/cen3.12198

44

2017 3 10
T
2017 3 4 1
Fibrosis
TKP
2017 2 18
2016 12 15 RA
2016 12 10
MS

2016 12 5 45

Gateway Reflex, a new paradigm for
neuro-immune interactions

2016 11 30 RA

2016 11 25 22
Kyoto Cornea Club  Regulators of



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

chronic inflammation, cytokines, and
neural stimulation

2016 10 20 3
2016 10 14 3
2016 9 28
Joint Symposium

45
2016 8 24 16

Gateway reflexes regulated by
inflammation amplifier Melbourne
Convention and Exhibition Centre

2016 8 17
FMI

2016 8 7

2016
2016 6 20
Lecture Meeting
2016 6 16
2016 6 7 1
2016 5 31
2016 4 22 39
2016 3 7 1
2016 3 6 27

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

2016 2 25 AMED
- SICP
2016 2 22
2015 12 18
2015 12 12-13 7
Advans
2015 12 4 Expert
seminar of Immunology
2015 12 2 38
88
(BMB2015)
2015 11 25
2015 11 19 44
Pain
sensation 1induces relapse via the

gateway reflex in EAE, a MS model

2015 11 6

2015 10 29 RA
IL-6

2015 10 19

2015 10 3 34



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

2015 9 25
2015 9 18
2015 9 14 IL6
2015 9 5 Walk Again
2015 in —
2015 8 25 3
2015 7 30
2015 7 23-24
2015 7 9-10 47
2015 7 6

2015
2015 6 10 NCNP
2015 4 1

2

Ota, M., D. Kamimura, I. Nakagawa, H.
Higuchi, Y. Tanaka, M. Fujita, S. Hiratsuka,
M. Okawara, K. Murakami, T. Atsumi, Y.
Arima and M. Murakami. Control of
chronic inflammation by the inflammation
amplifier and gateway reflexes. Advances
in Medicine and Biology 104: Chapter 4,
65-86, 2016
https://www.novapublishers.com/catalog/pr

oduct_info.php?products_id=59321
Kamimura, D., Y. Arima, T. Atsumi, J.
Meng, L. Sabharwal, H. Bando, J-J. Jiang,
ES. Huseby, M. Murakami. Role of
cytokine-mediated crosstalk between T
cells and nonimmune cells in the
pathophysiology of multiple sclerosis.
Chapter 6 in Multiple Sclerosis (Elsevier)
2015.
https://www.elsevier.com/books/multiple-s
clerosis/minagar/978-0-12-800763-1

2017-38115
29 3 1

http://www.igm_hokudai .ac. jp/neuroimmun

e/

¢y

@

®

*

MURAKAMI, Masaaki

00250514



