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Effects of Jujadokseo-hwan on Mice with Alzheimer’s
Disease Induced by Amyloid-f

Hyuk-su Kyung, Kang-hyun Leem’, Heung Ko

Dept. of Internal medicine, College of Oriental medicine, Semyung University
Dept. of Herbal medicine, Colizge of Oriental medicine, Semyung University

Object : This research investigated effects of Jujadokseo-hwan on mice with Alzheimer’s Disease induced by amyloid-g.
According to Dongyibogam, Jujadokseo-hwan can cure amnesia. Amyloid-p is believed to induce oxidative stress and
inflammation in the brain, postulated to play important roles in the pathogenesis of Alzheimer’s disease. In this way amyloid-
B induces Alzheimer's Disease.

Methods :In order to make an efficient prescription and cope with dementia, learning and memory functions of mice
were tested on passive avoidance test and Y-maze task. NF-xB were measured from protein derived from the brain. RT—PCR
was done forigene analysis. Primers were protein kinase B and NGF-a.

Resuits :

1. Jujadokseo-hwan was effective for memory capacity on passive avoidance test. but noneffective for spatial memory

capacity, and locomotor activity on Y-maze task.

2. The measurement of NF-xB showed upward tendancies and the result of RT-PCR showed up-regulation when given

Jujadokseo-hwan by mouth.

Conclusion : Results suggest that Jujadokseo-hwan is effective on mice with Alzheimer's Disease induced by amyloid-f.

Key Words: amyloid-B, Jujadokseo-hwan, Alzheimer's Disease, memory, learning.
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Drug Name

Scientific Name
P Hoelen Poria cocos 15
EE Polygalae Radix Polygala tenuifolia 15
AN Ginseng Radix Panax ginseng 10
B 1 Aurantii Nobilis Pericarpium Citrus reticulata 10

HEH Acori Rhizoma Acorus calamus

EE Angelicae sinensis Radix Angelica sinensis
HE Glycyrrhizae Radix Glycyrrhiza uralensis 3
Total amount 67
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Table 2. Sequences of Primer Used for RT-PCR

wello]l protein assay A}2H(gloH)
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Ak
NF-kB+= Oxford Biomedical Research, Inc.(U.S.A.)
oM U kitE AMg-etgith. NFkBS A 2ksl7] 9s)
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19,3
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Ae BEast o Bol shrel © % Aok 3}
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6) RT-PCR
=9 sample-d W0} buffer RLT(350u0)l Y
homogenizationd ¥-& % gAR7E 387 7
SA A Azdurs A BB &7)1, 70%EOHE
210} RNeasy mini columnol] Z¢} 10,000rpmo. & 15
B4 %’3 Prilo}&'q o] & zt Ao whe} A3y

Z % total mRNA 20402
§5C2 1080 A9 9 24 9D F bulk
first-standard reaction 110, DTT 1ul, of primer 1u¢
o} 34 & 48 B 37T water batho| A 1A)7F o}4F
ufoksldtt o] Ao 2 AZH first-stand cDNA
£ FYO T 2E AFESINTE 3 tig) primers
cyclophilin, protein kinase B(PKB), nerve growth
factor-a(NGF-a)(Table 2.)& Al8-3}4 o, X387
#1381 sense primer(20pmole/uf)} antisense primer
(20pmole/pl) S 1A EF3F F 2.5mM dNTP 440,
10X buffer 3u¢, Taq(5U/ul) b, BH285 184E

Gene Name

Sequence
o Sense 5-CCTGTCTCGAGAGCGTGTGTT-3'
Prot ;
rotein kinase B Antisense 5-CATAGTGGCACCGTCCTTGA-3'
Sense 5-ACTGGGTTCTCACAGCTGCC-3'
Nerve growth factor-u Antisense §-CGCAGCAGCATCAGGTCAT-3'
Cyclophilin Sense 5-ACCCCACCGTGTTCTTCGAC-3'
Antisense 5-CATTTGCCATGCACAAGATG-3'
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way ANOVA(Tukey post-hoc test)S Al-8-31H 00,
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1. 7| Zag |UstE amyloid-bel 55 ZBHN
E o7 206.2+30.53(sec), amyloid-B 20pmol
ICVSE & 193423.94(sec), 100pmol ICVSE +&
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Fig. 1. Effect of Intracerebroventricular Amyloid- on Passive Avoidance Test.

Control group w“as injected with phosphate-buffered saline(PBS) and treated group was injected various doses of amyloid-B(Ab)20pmol.
100pmol, 500pmol). The next day retension test was done. The data are expressed as mean+S.E.M, with n=13~20 mice per group.

#: compared to ¢ontrol group. P<0.05
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Fig. 2. Effect of Jujadokseo—hwan Given by Mouth in Part of Memory Capacity on Passive Avoidance Test.

Control group and DW group were given with distilled water and the others were given Jujadokseo-hwan(JuJa) at different concentration(20mg/
kg, 100mg/kg) by mouth. Control group was injected phosphate-buffered saline(PBS) and treated groups were injected amyloid-3 at the
concentration of 500pmol by method of intracerebroventricular injection. The data are expressed as meantS.E.M, with n=15~20 mice per group.

#: compared to DW group. P<0.05
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155.44+29.44(sec), 500pmol ICVEE F& 103+29.42 ol +-& 155.38+19.44(sec)ol Tk
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2. RFHEENO AA 7|9 5ol olxe F&

FF 39 Ao R 148.21425.29(sec), 3. kFHEERO 32 X2 5Ho| ojxs &
AY T Fox DWEL 82.11£25.29(sec), k- 2T 66.1242.79(%)0] 3, DWT-2 71.30+2.61
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Fig. 3. Effect of Jujadokseo-hwan In Part of Spatial Memory on Y-maze Task.

Control group and DW group were given distilled water and the others were given Jujadokseo-hwan(JuJa) at different concentration(20mg/ke,
100mg/kg) by mouth. Control group was injected phosphate-buffered saline(PBS) and treated groups were injected amyloid-B at the concen-
tration of 500pmol by method of intracerebroventricular injection. There was no significant difference between control and treated groups.
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Fig. 4. Effect of Jujadokseo~hwan in the Part of Locomotor Activity on Y-maze Task.

Control group and DW group were given distilled water and the others were given Jujadokseo-hwan(JuJa) at different concentration(20mg/ksg,
100mg/kg) by mouth. Control group was injected phosphate-buffered saline(PBS) and treated groups were injected amyloid-B at the concentra-
tion of 500pmol by method of intracercbroventricular injection. There was no significant difference between control and treated groups.
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4. RFHEENO 2ol olxl= F&

%7 &5 3041, 16(§]) AF T o)A
DWit2 2833+£2.49(3)), LT#HHBEN 20mg/kgs 5
o8 FL& 2541+1.47(3]), 100ng/ksS Fi3F L&
25.83£1.37(3))9] Z#HE JePATh zF FollA #
% Wsle FEEA GiFig. 4).

5. RFEENO| NFxBoll o|x|&= Hgt

NF«B Z# A3} tz7e 24.62+4.95(ng/mg of
protein), DWH2 12.8242.03(ng/mg of protein), 4

FHFAN 20mg/ke FoI3 L& 16.02+2.03(ng/mg of
protein), 100mg/kg 93k 72 13.0842.07(ng/mg of
protein)°] ch.

HETFH DWW AtoJol A f-218 sy} #ay
AoH, KFEEAST FAS FolMe= 78 A
&S EAKFig. 5.).

6. KFEEZEANO| protein kinase B(PKB)
growth factor-a(NGF-a)olf o0|xj&= g3l

Protein kinase B(PKB), nerve growth factor-a
(NGF-0)= tH&«‘rloﬂ His] DWZIME 72459
FAEHEBENLE gk & DWWl Hlgte F7tst
= d%s H‘EM%EHFig- 6.).

nerve

Protein kinase B

= Nerve growth factor-a

. L Cyclophilin

Control DW JuJaZ0mg/kg

Fig. 6. Effect of Jujadokseo-hwan analyzed by RT-PCR
of PKB & NGF-a expressions in the: cerebral
cortex of controt or treated mice.

Control group and DW group were given distilled water and the
others were given Jujadokseo-hwan(JuJa) at concentration of 20mg/kg
by mouth. Control group was injected phosphate-buffered saline(PBS)
and treated groups were injected amyloid- at the concentration of
500pmol by method of intracerebroventricular injection, DW group
showed down-regulation and group given Jujadokseo-hwan 20mg’kg
by mouth showed up-regulation.
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Fig. 5. Measurement of NF-xB.

Control group and DW group were given distilled water and the others were given Jujadokseo-hwan(JuJa) at different concentration(20mg’kg,
100mg/kg) by mwuth. Control group was injected phosphate-buffered saline(PBS) and treated groups were injected amyloid-8 at the concen-
tration of 500pmol by method of intracerebroventricular injection. There was no significant difference between control and treated groups.
The data are expressed as meantS.E.M. with n=15~20 mice per group. # compared to control group. P<0.05
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