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Evaluation of involvement of anti-aquaporin 4 and CSF histamin levels in secondary
hypersomnia
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(1) We examined the clinical symptoms and CSF orexin levels in the secondary
hypersomnia that have a lesion in the hypothalamus. CSF orexin levels of all cases in this study were low
or intermediate values. Then in all case, CSF orexin levels were recovered to normal level after
treatment.Since AQP4 is highly expressed in the hypothalamic periventricular regions, an immune attack on
AQP4 may be partially responsible for the bilateral and hypothalamic lesions and orexin deficiency in
narcolepsy/EDS associated with autoimmune demyelinating diseases.

(2) We have further estimated the histamine in CSF of several neurological diseases such as multiple
system atrophy (MSA), progressive supranuclear palsy (PSP) and corticobasal degeneration (CBD). Average
histamine value was low in PSP and CBD compared to the MSA. This may suggest that the hypersomnia symptom
in PSP is more severe compared to the MSA.



(2 )

(ICSD2, 2005)

(MS)
(NMO) (ADEM)

(Nishino, 2005, Kanbayashi, 2009)

4(AQP4)
AQP4
NMO-1gG

(Pittock, 2006)

AQP4
(Kanbayashi, 2009)

HLA-DR*1501/DQB1*0602

Huang, 2001, Yamanaka, 2002

Kanbayashi, Sleep2009
HLA-DR2

MS

NMO
4 AQP4
NMDAR
2
(Ito,
Sleep2010) 2
()
2
() 2
()@ ) 2
(MS)40 NMO 100 ADEM
20 20 20 200
CT/MRI HLA-DNA
(
) Epworth
(multiple sleep
latency test) (RI1
) AQP4 ( )
)( )
Kanbayashi, Sleep2009
DR2
DR2
(Ito, Sleep2010)
2



200
CT/MRI
MSLT
(€H) 40
15 25
AQP4
Wernicke
VB1
Wernicke
3 AQP4
VB1
(Chan, 2004) AQP4
2 1
@
MSA( 59 )
PSP( 4 ) CBD(
3 )
199-345pg/ml
MSA 2600pg/ml
PSP 351pg/ml  CBD
306pg/ml
MSA PSP
MSA
PSP, CBD

5
Kondo H, Ozone M, Ohki N, Sagawa Y,
Yamamichi K, Fukuju M, Yoshida T,
Nishi C, Kawasaki A, Mori K,
Kanbayashi T, lzumi M, Hishikawa Y,
Nishino S, Shimizu T, Association
between heart rate variability, blood
pressure and autonomic activity in

cyclic alternating pattern during
sleep. Sleep.2014 Jan 1;37(1):187-94.
doi: 10.5665/sleep.3334. ( )
Sato M, Sagawa Y, Hirai N, Sato S,
Okuro M, Kumar S, Kanbayashi T,
Shimizu T, Sakai N, Nishino S.
Noninvasive detection of sleep/wake
changes and cataplexy-like behaviors
in orexin/ataxin-3 transgenic
narcoleptic mice across the disease
onset. Exp Neurol. 2014
Nov;261:744-51. doi:

10.1016/j .expneurol .2014.08.004.

( )

Tokunaga J, Sato S, Kanbayashi T,
Imanishi A, Sagawa Y, Sato M, Sakai N,
Nishino S, Shimizu T. (2013)
SYMPATHETIC AND PARASYMPATHETIC
CONTROL OF HEART RATE RESPONSE TO
RESTRAINT STRESS DURING THE
VULNERABLE PERIOD IN NEWBORN RATS.
Akita J. Med., 40 (2), 89-103. URL:
http://air._lib.akita-u.ac. jp/dspace
/handle/10295/2339 ( )

, , 2013.71 ,
363-369( )
Chikahisa S, Kodama T, Soya A, Sagawa
Y, Ishimaru Y, Séi H, Nishino S.
Histamine from brain resident MAST
cells promotes wakefulness and
modulates behavioral states. PLoS One.
2013 Oct 18;8(10):e78434. doi:
10.1371/journal .pone.0078434 (

)
12

Y. Sagawa, M. Sato, S. Sato, A.
Imanishi, T. Kanbayashi,T. Shimizul
and S. Nishino, Noninvasive detection
of sleep/wake changes in
orexin/ataxin-3 transgenic
narcoleptic mice across the disease
onset, 22nd Congress of The European
Sleep Research Society(ESRS) held on
16—20 September 2014, Estonia, Tallinn
Y. Sagawa, T. Kanbayashi, H. Kubota, Y.
Hamada, A. Imanishi, M. Omokawa, T.
Takahashi, N. Sakai, S. Nishino, T.
Shimizu, Orexin levels in patients
with Niemann-Pick type C and their
response to Miglustat treatment, 22nd
Congress of The European Sleep
Research Society(ESRS) held on 16—20
September 2014, Estonia, Tallinn

39
2014 7 3 4



Kanbayashi T, Imanishi A, Sagawa Y,
Inomata Y, Uemura-lIto S, Sato M,
Takeshima M, Suzuki R, Nishino S,
Shimizu T, CSF  NEUROENDOCRINE
REGULATORY PEPTIDE (NERP)-2 LEVELS ARE
POSITIVELY CORRELATED WITH OREXIN
(HYPOCRETIN) LEVELS. The 28thAnnual
Meeting of the APSS, 31 May-4 June 2014,
Minneapolis, USA

Imanishi A, Kanbayashi T, Shimohata T,

Sagawa Y, Takahashi Y, Suda H,
Takahashi J, Kubota H, Kikuchi Y,
Shimizu T, SYMPTOMATIC NARCOLEPSY

AMONG INHERITED DISORDERS, SUCH AS
NIEMANN-PICK TYPE C AND MYOTONIC
DYSTROPHY TYPE 1, The 28thAnnual
Meeting of the APSS, 31 May-4 June 2014,
Minneapolis, USA

Takahashi Y, Imanishi A, Tokunaga J,
Sagawa Y, Takanashi M, Aburakawa Y,
Hattori Y, Kanbayashi T, Shimizu T, THE
INTERVENTION OF OREXIN SYSTEM IN
PARKINSON' S DISEASE AND PROGRESSIVE
SUPRANUCLEAR PALSY WITH HYPERSOMNIA,
The 28thAnnual Meeting of the APSS, 31
May-4 June 2014, Minneapolis, USA
Suda H, Ito SU, Sagawa Y, Tokunaga J,
Imanishi A, Takahashi Y, Takahashi J,
Kikuchi Y, Kanbayashi T, Shimizu T,
RESIDUAL EFFECTS OF ESZOPICLONE ON
DAYTIME ALERTNESS, PSYCHOMOTOR AND
PHYSICAL PERFORMANCE, The 28thAnnual
Meeting of the APSS, 31 May-4 June 2014,
Minneapolis, USA

Sato S, Nishijima T, Kanbayashi T,
Endou F, Tokunaga J, Sagawa Y, Sakurai
S, Shimizu T, Nishino S,
DIFFERENTIATION ~ OF  CENTRAL  AND
OBSTRUCTIVE SLEEP APNEA BY FAST
FOURIER TRANSFORM (FFT) ANALYSIS ON
CARDIORESPIRATORY SIGNALS DETECTED BY
A PIEZOELECTRIC SENSOR, The 28thAnnual
Meeting of the APSS, 31 May-4 June 2014,
Minneapolis, USA

38 2013 6

27 28
38 2013 6

27 28

DP1

ONO—-4127
38
2013 6 27 -28

NMO
38
2013 6 27 -28

Kanbayashi T, Sagawa Y, Imanishi A,
Takahashi Y, Suda H, Takahashi J,
Tokunaga J, Sato M, Sato S, Shimizu T,
CSF QRFP CONCENTRATIONS IN NARCOLEPSY,
NEUROLOGICAL AND PSYCHIATRIC
DISORDERS, The 27th Annual Meeting of
the Associated Professional Sleep
Societies, 1-5 June 2013, Baltimore,
USA
1
Kanbayashi T, Imanishi A, Ohmori Y, Sagawa
Y, Takahashi Y, Omokawa M, Sato M,
Hishikawa Y, Shimizu T, Nishino S.
Symptomatic narcolepsy or hypersomnia,
with and without hypocretin (orexin)
deficiency. Narcolepsy, 2nd Edition: A
Clinical Guide, 2015 (in press)

o
SAGAWA YOHEI
10637565
@
®



