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Peripheral nerve ageing has been studied in large myelinated nerve fibers.
However, ageing of small myelinated and unmyelinated nerve fibers are unknown. We have found a
loss of small nerve fibres in subjects over 85 y.o. using the new techniques of skin biopsy. We
have also observed severe nerve atrophy of large nerve fibres in the accerelated ageing
mouse model. These results suggested that small nerve fibres are affectd by ageing as well as large
nerve fibres.
As the super-aging society approaches, the understanding of ageing including the peripheral nervous
system, is a societal need.

Klotho



1999;195:563,

5:191)

(65 84 )

(J Anat

Peripher Nerv Syst 2000;

(85

a -Klotho KO

1
«c )
(65
) (85 )
ADL
J( 3 )
I
1( 5 )
1) (65 )
(85 )
A B
c

11 v

(Geriatr Gerontol Int 2014;14,suppl
S1:93)

BMI

BMI ( )
(HDS-R MMSE )

HbA1C

75g0GTT
: (motor
conduction velocity, MCV)

F
(sensory conduction velocity, SCV)

Neuropack MEB-9102(
)

(intraepidermal nerve fiber density)
3mm

protein gene product (PGP)9.5
PGP9.5
(IENFD)

(pain threshold of intraepidermal nerve
terminal, PINT)
PINT



(PNS-7000 )

10
( 2.2ms ) 5
PINT
2)
a -Klotho (a -Klotho
KO) 4 6 8 10
(
C57BL/6)
o -Klotho KO C57BL/6
o -Klotho
KO 3
3
60

(motor conduction velocity, MCV)

(sensory conduction velocity, SCV)

(Neuropack MEB-9102
)(Muscle Nerve 2006;33:350)
34-35
(intraepidermal nerve
fiber density, IENFD)

IENFD
1)
(L4-6)
(
)
desheath
(-80 )

« )

(65 85

)4 (85 )5
PGPY.5

PGPY.5
(1ENFD)
85 65 85
IFNFD (
2.5+ 0.3 6.5+ 2.5 p<0.001)

101 (A) 66 (B)
PGPY.5

( )
(1ENFD )

( )



(Curr Opin
Neurol 2008;21:563, 2012;25: 542)

1ENFD

(pain threshold of intraepidermal nerve

terminal PINT)
PINT
PINT
1ENFD 1ENFD
PINT (
2014;57:595) IENFD
PINT
Ad
C
PINT
2)
a -Klotho KO 4 6 8
10
( )
(C57BL/6)
a -Klotho KO 4
a -Klotho KO 10

( )

2: 10

@n
(2B) o -Klotho KO

o -Klotho KO

2B
3 8 o -Klotho KO
(3A))
(3B) o -Klotho KO
a -Klotho KO

of circularity)




4: 8 o -Klotho KO
(4A))
(4B)
a -Klotho KO
a -Klotho KO

a -Klotho KO

a -Klotho KO

a -Klotho KO

9

Kobori M, Yagihashi S, Shiina N,
Shiozawa N, Haginoya A, Ojima M, Douguchi
S, Tamasawa A, Saitou M, Baba M; Osonoi T.
Four-year sequential nerve conduction
changes since first visit in Japanese
patients with early type 2 diabetes. J
Diabetes Invest, 8:369-76, 2017
2 Yagihashi S. Diabetes and pancreas size,
does it matter?. Diabetes and pancreas
size, does it matter?. Diabetes and
pancreas size, does it matter? Diabetes
and pancreas size, does it matter? J
Diabetes Invest, 8:413-5, 2017
3. Xin A, Mizukami H, Inaba W, Yoshida T,
Takeuchi YK, Yagihashi S. Pancreas Atrophy
and Islet Amyloid Deposition in Patients
With Elderly-Onset Type 2 Diabetes. J Clin
Endocri Metabolism, . 102:3162-71,
2017
4. Yagihashi S. Glucotoxic Mechanisms and
Related Therapeutic Approaches. [Review],
International Review of Neurobiology.

. 127:121-49, 2016
5. Yagihashi S, laba W, Mizukami H.
Dynamic pathology of islet endocrine cells
in type 2 diabetes: beta-Cell growth,
death, regeneration and their clinical
implications. J Diabetes Invest,

, 54:756-62, 2016

6. Nukada H, Baba M, Ogasawara S, McMorran
D, Yagihashi S. Neuropathy in the
spontaneously  hypertensive rat: An
electrophysiological and histological
study. Muscle Nerve. . 54:756-62,
2016



7. Kobayashi T, Aida K, Fukui T; Jimbo E,
Shimada A, Mori Y, Fujii T, Yagihashi S.
Pancreatic ductal hyperplasia/ ysplasia
with obstructive chronic pancreatitis: an
association with reduced pancreatic
weight in type 1 diabetes. Diabetologia.
. 59(4):865-7, 2016
8. Omi M, Hata M, Nakamura N, Miyabe M,
Ozawa S, Nukada H, Tsukamoto M, Sango K,
Himeno T, Kamiya H, Nakamura J, Takebe J,
Matsubara T, Naruse K. Transplantation of
dental pulp stem cells improves long-term
diabetic polyneuropathy together with
improvement of nerve morphometrical
evaluation. Stem Cell Research Therapy.
.8:279,2017
9. Adachi Y, Ono N, Imaizumi A, Muramatsu
T, Andou T, Shimodaira Y, Nagao K, Kageyama
Y,Mori M, Noguchi Y, Hashizume N, Nukada
H. Plasma Amino Acid Profile in Severely
Frail Elderly Patients.
Internationall of Gerontology,
ttps://doi.org/10.1016/.1jge.2018.03. 0
03

9

1. Nukada H. Diabetic neuropathy.
International Cardiometabolic Course

Tokyo, Japan, 2017.5
2. Nukada H, Hotta R, Baba M, Ogasawara S,
Yagihashi S. Adjuvant effects of diabetes
on hypertensive neuropathy in
spontaneously hypertensive rats. The 9th
Scientific Meeting of the Asian
Association for the Study of Diabetes,
Nagoya, Japan, 2017.5
3. Nukada H, Hotta R, Baba M, Ogasawara S,
Yagihashi S. Adjuvant effects of diabetes
on hypertensive neuropathy in
spontaneously hypertensive rats.
NeuroDiab 2017, the European Association
for the Study of Diabetes (EASD), Madrid,
Spain, 2017.10
4.

(SHR)
. 29
, 2017.9
5 Nukada H, Hotta R, Kamimura T, Hiraga
Y. Whole-body cryotherapy 1in rat.
Cryomedicine 2017.9, Kamogawa, Chiba
6.

(SHR)

. 40 ,
2017.10
7. Nukada H, Hotta R, Kamimura T.

Whole-body cryotherapy and serum CK in rat.

45
2018.8

¢y

@

®

, 73
2018.9
Neuralgic Amyotrophy
, 29
0
0
0

NUKADA, Hitoshi

20164642

YAGIHASHI, Soroku

40111231

HOTTA, Ryoutarou

50747897



