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Development of next-generation cholesterol transport therapy to overcome the
clinical challenges of Niemann-Pick disease type C

Yamada, Yusei
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This study aimed to develop a novel cyclodextrin (CD) derivative to overcome
the clinical challenges associated with CD therapy for Niemann-Pick disease type C (NPC). Based on
the insights gained into the structural characteristics of CDs that can achieve therapeutic effect
for NPC and avoid ototoxicity, the newly constructed CD derivative showed an extension of lifespan
in a model mouse while exhibiting negligible ototoxicity.



C NPC
NPC
CD

HP-B-CD
HP-B-CD

HP-p-CD

2-hydroxypropyl-y-CD HP-y-CD

CD

NPC

CD-

CD
NPC

CD

CD-

CD
y-CD 4 8

NPC1 NPC2

2-hydroxypropyl-p-CD

“deaf or death
CD
Tanaka & Yamada, Biol Pharm Bull, 2015
1
NPC
HP-y-CD HP-B-CD
NPC
HP-y-CD
CD
NPC
CD
CD
CD NPC
NPC
B-CD

B-CD



11 21

11

CD

NPC

21

11

HP-p-CD

Npcl

CD
B-CD

NPC

CD

CD
CD
“ X _CD"

X-CD”
Npcl

1099 R =-0.9275 10y R =-0.9884
s P =0.0009 < P=00116
y-CD = <
] N ® 4024 HP-B-CD
= Gé?"chx s . P G2-p-CD
Ziof U erpod  F 0 1Tonw SHPGR, o
8 HPy-CD @ ; G2-8-CD  §
QU \, Q -~
i _gHP-B—CD i 10" =
. HB-ﬁ-ch\ &
m HB-y-CD Pt
10 T : 100 ‘ .
10° 10 108 107 108 10°
1:1 Stability of 1:1 complex (M) Stability of 2:1 complex (M)
M1 & CDFEAEILXTO—ILEDEARERICEITS
REM & NPCE TV 2B - SUFKIROEEAE
150
" R=0.8784
: P =0.0500
21 § 140 I:’
= ~FiB-y-CD
>
S 1304 -~
s % -~ [ Hpp-cD
. < 1204
11 3 9 Hp-y-CD
® G2-y-CD
= 110l G1ycp
T
- C T T K T
v-CD 0 1 2 3
Stability of 1:1 complex (x10% M)
2. &% D £ALRTO—LD 1.1 EBAKRE
EMEET YT RIKT 2 EHHRDIEE
CD
a-CD
32004 ** 120 O Saline
o
= ® HP-B
£
3 4504 8 o] excp
3 #H ## =
cb s 2
3 1004 @ 60
: £
o 50 % 30
= <
5 o em o-
s S q 8. kAL 0 L
c I x Frequency (Hz)
M3. ETLMEOIL R TA-ILEBERE
LY 7 RCRESHEZ RIS WK oD FER
3




4 4 0 3

Yoshikawa Naoki Yamada Ai Yokota Tsubasa Yamada Yusei Kinoshita Mariko Moritake Hiroshi 13

Ikeda Ryuji

Development and Validation of an HPLC Method for Analysis of Topotecan in Human Cerebrospinal 2021

Fluid and Its Application in Elimination Evaluation of Topotecan after Intraventricular

Injection

Cancers 4643 4643
DOl

10.3390/cancers13184643

Yamada Yusel 13

Different solubilizing ability of cyclodextrin derivatives for cholesterol in Niemann-Pick 2023

disease type C treatment

Clinical and Translational Medicine e1350
DOl

10.1002/ctm2.1350

Yamada Y, Miwa T, Nakashima M, Shirakawa A, Ishii A, Namba N, Kondo Y, Takeo T, Nakagata N, 155

Motoyama K, Higashi T, Arima H, Kurauchi Y, Seki T, Katsuki H, Okada Y, Ichikawa A, Higaki K,

Hayashi K, Minami K, Yoshikawa N, lkeda R, Ishikawa Y, Kajii T, Tachii K, Takeda H, Orita Y,

Matsuo M, lIrie T, Ishitsuka Y

Fine-tuned cholesterol solubilizer, mono-6-0-a -D-maltosyl-y -cyclodextrin, ameliorates 2022

experimental Niemann-Pick disease type C without hearing loss

Biomedicine &amp; Pharmacotherapy

113698 113698

DOl
10.1016/j .biopha.2022.113698

Yamada Yusei et al. 178
Differential mode of cholesterol inclusion with 2- hydroxypropyl- cyclodextrins increases 2021
safety margin in treatment of Niemann- Pick disease type C

British Journal of Pharmacology 2727 2746

DOl
10.1111/bph.15464




17

Niemann-Pick C

2-hydroxypropyl-3 -cyclodextrin

39

2022

Niemann-Pick C

2-hydroxypropyl-3 -cyclodextrin

16

2022

FK506

38

2021

Niemann-Pick C

40

2023




33

2023

AUC

33

2023

17

2023

2023




shuttle - sink C

143
2023
topotecan HPLC
143
2023

Yusei Yamada

Drug development for Niemann-Pick disease Type C: a mechanistic approach to optimize drug-cholesterol interaction

The 32nd Annual Meeting of the Japanese Society of Pharmaceutical Health Care and Sciences

2022

Niemann-Pick C -y -

2022

2022




Niemann-Pick C 2-hydroxypropyl-3 -cyclodextrin

74

2021

Niemann-Pick C 2-hydroxypropyl-3 -cyclodextrin

2021

Niemann-Pick C 2-hydroxypropyl-3 -cyclodextrin -

2021

Niemann Pick C

2021

2021




Niemann-Pick C 2-hydroxypropyl-3 -cyclodextrin

2021

2021

http://www.med.miyazaki-u.ac. jp/home/yakuzai/
researchmap
https://researchmap.jp/yusei_yamada




