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Radiation therapy for functional neuronal disorders: application of selective
neuronal death using microbeam X-ray
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Coplanar micro mili meter beam X-ray irradiation on the central nervous system
demonstrated that selective lesioning of neuronal pathway can be made while anatomical structures were
maintained. This application is quite unique, in contrast to conventional stereotactic radiation therapy
causing tissue necrosis. It enables that specific blockade of excitatory pathway and preservation of
normal neuronal function in the surrounding area. It is also applicable repeatedly. Clinical applications
for the treatment of drug-resistant epilepsy and advanced Parkinson disease are expected in the future.

microbeam x=ray functional disease neuronal disorders selective neuronal death



X
100-200Gy
« )
. I ‘ Exp;riment ‘

%100

~

=

e

% 10

1]

S

[=

0.0 0.1 0.2 0.3
Distance (mm)

X

Microbeam®ig
5um 20um 200um

0.4

SPring-8

SPring-8 BL28B2

1200 um (66 Gy)|
D1 D6
: \— 1 \ : 'E;::.xk‘

~

\.

; ,\;;_\ SE(EES I

2 qHnE— LR N

NADPH-dZR&(NOS):FRE#%6B T, # Y E—AME
TMERRMBIBONOSTELE 1 U, —A T, RIEMRE
fBf2 (D1 DXED) AVEELTWS,

(A)

heat shock
protein



(B) LD50
600Gy LD100 720Gy

80Gy
100 |
\; Broad beam § slit beam
|
;‘53 50 ,
B i
z }
2 s
N |
10 50 100 500 1000
Irradiated dose (Gy)
96Gy ( 4
©
100um 300um
( 4
1o r All Slit beams
—_ (width/distance, pm)
2 A B[] cC
=
£ [ A @251100)
= B: (25/200)
2 C: (25/300)
2
ok
10 50 100 500 1000
Irradiated dose (Gy)
(D)
(
50-100um

& 1000um
L

550 Gy Heat Shock
Protein(HSP25)

Day 30 E¥E®:)

E—LBSEAET, /407
ARERBEABOTOS

()
X CT

5
1) Naritoshi Mukumoto, Masao Nakayama,
Hiroaki Akasaka, Y asuyuki Shimizu, Saki Osuga,
Daisuke Miyawaki, Ph.D.; Yasushi Miura,
Keiji Umetani, Takeshi Kondoh, Ryohei Sasaki.
Sparing of tissue minimizes neurotoxicity when
using micro-slit beam versus broad beam
radiation therapy. Journal of Radiation Research
2016 (in press)
2) Hasegawa T, Kato T, Kida Y, Sasaki A, lwai Y,
Kondoh T, Tsugawa T, Sato M, Sato M, Nagano
O, Nakaya K, Nakazaki K, Kano T, Hasui K,
Nagatomo Y, Yasuda S, Moriki A, Serizawa T,
Osano S, Inoue A. Gamma Knife surgery for
patients with jugular foramen schwannomas. a



multiinstitutional retrospective study in Japan. J
Neurosurg. 2016 Jan 22:1-10.

3)KidaY, Hasegawa T, lwai Y, Shuto T, Satoh
M, Kondoh T, Hayashi M. Radiosurgery for
symptomatic cavernous malformations. A
multi-institutional retrospective study in Japan.
Surg Neurol Int. 2015 May 14;6(Suppl
5):S249-57. doi: 10.4103/2152-7806.157071.

4) Umetani K, Kondoh T. Phase contrast portal
imaging using synchrotron radiation. Rev Sci
Instrum. 2014 Jul;85(7):073704. doi:
10.1063/1.4885755.

5) ShinoharaK, Kondoh T, Nariyama N, FujitaH,
Washio M, Aoki Y. Optimization of X-ray
microplanar beam radiation therapy for
deep-seated tumors by a simulation study. J Xray
Sci Technol. 2014;22(3):395-406. doi:

10.3233/X ST-140434.

D
Takeshi Kondoh)

(

50273769

@)
(Mizukawa Katsu)

80403260
KohmuraEiji)

(
30225388



