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Efficacy of intranasal administration of anti-dementia drugs and its possibility
for clinical applications
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In order to develop novel drug delivery system of anti-dementia drugs and examine
its utility for clinical application, we carried out basic experiments using rats. Rats were randomly
assigned to six %roups, who were administered either high or low dose of donepezil hydrochloride and
administration of saline served as controls. Drugs were administered either orally or intra-nasally, and
serum or tissue (hippocampus and striate body) choline esterase (ChE) activity at one hour after
administration were compared. While in the striate body, ChE was significantly reduced when drugs were
administered intra-nasally compared with oral administration, such significant difference was not
observed in the hippocampus. Therefore we recognized the necessity to develop solution optimal for
intranasal administration of the anti-dementia drugs in order to increase the proportion of direct
transport of the drugs to the brain. Behavioral experiments using two different instruments are under

way.



400

ChEl

ChEl

ChEl

first pass metabolism

ChEl

ChEl

ChEl

ChEl

SPF Wster
KkE220~250g¢g
2

1)

Somnopentyl
PENTOBARBITAL SODIUM
50~60mg/kg

2mm 0,08M

33
AP 0,0mm,
LR+ 3.2mm, 23 V 7,2mm
0.3125u 1,0,05u mol/
/ 0,625p | 0.11p l/min
2,85min/

mm

(2)
HTRZEPIE 21T - 7tk D72 < L H10.H

Novel
object recognition test(

)

0,1mg/p | 0,5mg/kg
2.0mg/kg
ml/kg 30p I/kg

Novel object recognition test
218 T10.57 M B

A.B



C L& L 7= 2EE N TI0.

(3) AchE

AChE Elleman

AChE
5,5- -2-

nm

AChE Amplite Colorimetric
Acetylcholinesterase Assey Kit AAT
Bioquest,Inc.

HWREL T, O ET-8 0 CTIRIELTZ, I

Kit 600p |
test sample AChE
reaction mixture(50ul) - AChE test

samples (50ul) - Incubate
- 405nm ( BIO RAD iMark
Microplate Reader )

A405nm/min AChE

AchE

120.00
100.00 |
80.00 —T 1
60.00 -
40.00 -
20.00 -
0.00 -

ChE

25.00 -
—
2000 ]
15.00 ~
10.00 ~
5.00 ~
0.00 -
& & W X
¥ & ﬁ(‘%‘ 4,@:@
ChE
Kluskal Wallis p=0.02
p=0.16 vs p=0.16 vs
(Nobel object recognition
test) 3



Nobel object recognition test

64
62
60
58
56
54
52
50
K- B W% &
B AN AR
3 ¥ Ry Y
o bl .=l .=l
+ i~ I
< <

C )

n.s. Kruskal Wallis

;E:;\%bel object recognition test
T0.00

60.00 x
50.00

40.00

30.00

20.00

10.00

0.00

* 0.05 t-test

(n=6)

Freiherr J et al. Intranasal insulin as a
treatment for Alzheimer’s disease: a review
of basic research and clinical evidence CNS
Drugs 27(7), 2013, 505-514

Bhavna S et al. Donepezil
nanosuspension intended for nose to brain
targeting: In vitro and in vivo safety
evaluation. Int J Biol Macromolecules 57,

2014, 418-425

Shiraishi N, Suzuki Y etal. The effect of
additional training on motor outcomes at
discharge from recovery phase rehabilitation
wards -A survey from multi-center stroke data
bank in Japan- PLOSONE 13;9(3) 2014
doi: 10.1371/journal.pone

Geriatric Medicine  52(8) 955-958, 2014

Makino T, Umegaki H, Suzuki Y, Yanagawa
M, Nonogaki Z, Nakashima H, Kuzuya M.

Relationship between small cerebral white matter
lesions and cognitive function in patients with
Alzheimer's disease and amnestic mild cognitive
impairment. Geriatr Gerontol Int. 2013 Nov 12.
doi: 10.1111/ggi

Progress in Medicine

33(6) 65-68 2013



56 26
6 12 14
56 26
6 12 14
56 26
6 12 14
MCI
56 26
6 12 14
o
SUZUKI YUSUKE
90378167
@

UMEGAKI HIROY UKI

40345898



