sod2Ielssixl N 183 65

Korean J. Oriental Physiology & Pathology 18(6):1795~ 1804, 2004

AIKe BAR FHEH Alzheimer's Disease A3 X do
B B Rl

Hold - 0| E"

AETHS SHe) ek

8k A

&

REEE= RN

(=)

Effects of Chaenomelis Fructus Extract on the Alzheimer’'s Disease
Mice Model Induced by [(3A

In Chul Jung, Sang Ryong Lee"

Department of Oriental Neuropsychiatry, College of Oriental Medicine, Daejeon University

This research investigated the effect of the Chaenomelis fructus(CMF) on Alzheimer's disease. The effects of the
CMF extract on the behavior in the Morris water maze experiment; the expression of IL-13, TNF-a, ROS on the
microglial cell; IL-18 mRNA, TNF-a mRNA, CD68/GFAP and MDA on the brain tissue; the infarction area of the
hippocampus, and brain tissue injury in the mice with Aizheimer's disease induced by BA were investigated. The CMF
extract group showed a significant inhibitory effect on the mémory deficit on the mice with Alzheimer’s disease induced
by BA in the Morris water maze experiment. The CMF extract group suppressed the over-expression of IL-13, TNF-a,
IL-13 and TNF-a mRNA, ROS, MDA, CD68/GFAP in the mice with Alzheimer's disease induced by (A. The CMF
extract reduced the infarction area of hippocampus, and controlled the injury of brain tissue in the mice with
Alzheimer’s disease induced by BA. This study suggest that CMF may be effective for the prevention and treatment

of Alzheimer's disease.
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1) AleF W 717]

AlekE Tris-HCL, NaCl, triphenyltetrazolium chloride(TTC),
Nonidet P-40, chloroform, DL-dithiothreitol(DTT), Diethyl
pyrocarbonate(DEPC), isopropanol, ethidium bromide(EtBr),
Dulbecco’s phosphate buffered saline(D-PBS), polyacrylamide,
magnesium chloride(MgCly)= SigmaAHUS. AR ZEE ALSSI
Oni, Agarose= FMCAHUS.A)HES AMESI 1L, B-amyloid
peptide(Calbiochem, U.S.A)), anti-CD14(Pharmingen, U.S.A)),
anti-mouse IgG-bead(Dynal, US.A\), anti-IL-139} anti-TNF-a
(Pharmingen, US.A), 2]  anti-CD44-PE(Pharmingen,
US.A), anti-CD68-FITC(Pharmingen, US.A.), anti-CD11b-FITC
(Pharmingen, U.S.A), anti-GFAP-FITC (Pharmingen, US.A),
anti-mouse Ig  HRP-conjugated Ab(1:4000,
Amersham, U.5.A.)9} ECL-Hybond film(Amersham, US.A)), 71
9 AFES 53 W YIS AT

7171%  spectrophotometer(shimazue, Japan), Bio-freezer
Japan), GEHFE7I(DWT-1800T, wia,
stereotaxic frame(Adamec, U.S.A.), CELLection Pan anti-mouse
IgG-bead(Dynal, US.A)), brain matrix(ASI instruments, Warren,
ML, US.A), Primus 96 thermocycler system(MWG Biotech.,
Germany), ice-maker(d]A 38}, Korea), ELISA reader(Molecular
device, US.A.), CO; incubator(Lepco, US.A)), Cytometry(BD,
US.A), Microscope(Nikon, Japan),
(Serotec., US.A)), VIDEOTRACK(animal and human being
behaviour analysis system, Viewpoint, France) % homogenizer
(OMNI, USA) E9 AES A&

2) B2
2 AEs flole] AKEE 47 C57BL/6 479 BALB/c 4
S AEE oA Bekiol 15 ol HBAR] &

secondary

(Sanyo, Korea),

Cooling  microtome

e e
Agloll AFEsIiem UEGUNA DA (ELNE 22.1%0]
4, ZXY 8.0%olsl, 247 5.0%0let, 318 8.0%015h Z&

0.6%0]4, 1 04%014}, AL Korea)o}t &S SES| SE6HL
R

A2 22:2TE AlG RASHL 2F5E 484 40 A AR
Z Ago) AEsIict
3) oAy

2 480 A8} AM(Chaenomelis fructus, CMF)= thA
et REoHIE IO FUSE & AHGIY AHESIAC
4) Ao =H|

AR 200gell S5 1,300me 7H5t0] FEES7INA] 34]
7 716l 22 2502 KIMTEXE 13 o 3st & 4% 55

ARE 5HIUIL 018 o] 5F UXRVIE ol8ald & A
x5} SIOIREES deep-freezer WEIL(-84T)oll HISH 5, 4

ol gQ3t 515 45l ALESIN

1) BAol 9t AD Hel 45 HE9| 7|9y 53
(1) BA(1~40)

BA= AD ZE X9 XollAl senile plaques?} diffuse
depositsZ F& FE5H= AOZ Pedx JrP?. Calbiochem A}
oAl Egot AD Hel AFEEE WER T, T ot it sl
2 CH23} drhFig. 1).

H-Asp-Ala-Glu-Phe-Gly-His-Asp-Ser-Gly-Phe-Glu-Val-Arg-His-Gin-Lys-Leu-Val-Phe
-Phe-Ala-Giu-Asp-Val-Gly-Ser-Asn-Lys-Gly-Ala-lle-lle-Gly-L eu-Met-Val-Gly-Gly-Val-
Val-OH

Fig. 1. Sequence of BA(1~40).

(2) AD Hel 45 2g AR R 7oy 59
@ C57BL/6 48F %] 9] Hippocampusol] BA FQI
BAIOUM)E E015IL BFE ketamined} xylazine Q& w}
Z|5}kal stereotaxic frameol] 1A T 47 19 m|BHE vlE|5}
Kk I ke AD Hef 43 Zae WE7] 915l BA(I0UM)
& Hippocampusoll F3le= o], 2 YA bregma(F71& 7
EA)ofA] caudal(Z12]Z5) 1.2um, midlineo|A] right® 0.7pm, L
23 FHollA] Z)¢) 1.1m=E microinjector?] injection speed 0.1
(L/min@} total volume 0549 ZHCTE $ATIATE BA T
o] vt BF = IRE S8t ¥ 2F %, tacrine Fof:(10meg/
ke)3} AET(284mg/kg) 22 TESIN 1€ 138 8F FO FTF
At
© AD Hej 47 HE9 7oy 55
AD Hel 4%z 88t KNLRE ZTFo6MHAl Morris
water mazedl|A] 15 13] Y1ESks &3S 44519 C}. Morris
water mazegt &Z0] 90cmo]3 =0|7}F ¢F 30cme] =X ZE &
0] 28CQl ~EEE 2/38 % MR, 11 ol 87} STid +
AE EFo| 10enQ! ¥EF platformS A3 Aojch 1Y 13
Sk5A] 30% ool pooloA] platform@ 2 STt 4HE A
Halch A€y 478 10mi2lE o 222 sl AT,
tacrine £0i7, AET(284mg/kg) 2L E EFREINNIL, AL 6041}
19 13) o2 2012} platformol] 2 2= WIEE2 2 214519
EHN KNRE 5% 459 8F Fo] AD FEtFE Morris
water mazeol] oF ojg]# E1, VIDEOTRACKOE =g HE
Bh1L videotrack softwareZ EA181%CHFig. 2).
2) BAo] &gt ADHE] AF 9 MMz B4
(1) Anti-CD14 HUEA & 0] E¢H 47 =9 microglial cell £2]
8F 712l KRIK FEE(284mg/ke) Fol7t SEE AD Hell 4
A9 FHEE 1 XE /Ad th=E 23] D-PBSE MIHGINA
braing A2 ZZIOT Agl & conical tube(15mf)ol Eof
1400rpmoi| Al 527t AAEE|GHL, tubeo] RPMI640E E 1L 3
7C COy HR7IOA] 2417 SO BRYSE & 0.5% trypsin-0.2%
EDTAE H7igt & 3027 A& uikelart. wiek & PBSE &F

Ojgm oy 0
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ARITQ BAR #HEFIE Alzheimer's Disease 47 Hdol o)X= Pk

23] 1500rpmoliA] A EE|Glo] HASE T anti-CD14 TS

Q
E 91 da3olAl I wiksidint. 33 ¢l %%@El’i.mw'

2 oo
y

2 A&E3 & CELLectionTM Pan anti-mouse IgG-beads®
CD14" cellS EE|8t & cell release buffer® microglial cellZ} %
13t

BAaxmdum':d AD (Tacring)
Fig. 2. Photograph of water maze of BA-induced AD model.

(2) Microglial cell} pro-inflammatory cytokines &4
Z2$H microglial cell& ice-cold FACS AEEH(0.05%
BSA, 0.02% sodium azaide in PBS)2 & 33] 4=M5}1L, FACS &
ZEN 284001 SO QI IASH5EM(2% paraformaldehyde)&
g E85E & AgolA] 1587 A™sidctk 18 £ Al
ice-cold FACS &+=8MO T 4=M|3}1l, permeabilization &&=
H(0.1% saponin, 0.05% sodium azide) 2.2 HSol|A] 1527
%8t & FITC-anti-IL-1B2} FITC-anti-TNF-o5 3027 &S0l
HIQFSIICE iQF & permeabilization REEN O F 35| =A8]
1 M3EE FACS 58N O T 42 & microglial cellu] IL-182}
TNF-a9] Woigg SAZHEE 2472 CellQuest TZIHE
ol &dl BA51%
(3) Microglial cellt] XZFZ)e] ROS £4
Microglial celloll 2,7'-dichlorofluorescin diacetate (DCFH-
DA) 50uMES )8t & 587 wjsha 23]
cytometer . celll] €& ROSE EH06INA
@) HEAU AAIISE EEMDASR)
TBAZA 2 Suematsu 9] 2}H%0] wlz} clean test tubeo]]
Y2 R HEN 200405 H, 8.1% Sodium dodesyl sulfate(SDS)
716k 5%
20% acetic acid 1.5m¢E 7}k 221 75 EF/4E @1 5sec.
£0} vortex mixer® mixing${r}. 1.2% thiobarbitaric acid
solutions3 Z}2}Q] 1m¢#] tubeoll T8}, clean dry marbleZ
coverdt &, 3027} water bathoflA] g:g:QiD} J2]a 4S04 30
127} cooling®t Fof 3000rpmoliA] 2087+ LY 2e|5lo HEH
g Aglol AIE3I9ct 532nmoll A &3 E £get
(5) HZEZU CD68/GFAP 4]
AD {4at 49 Hx Al ZHA choppingst & collagenase

i

I OEE oo ric wo

At & flow

solution 225405 &EQF vortex mixerZ mixing{rt.

4

s

N'WJ F

Img/mi(in 2% FBS+RPMI1640)2 @1l 37C shaker (1800rpm,
20) BHQ7I0IA] BFE 3 ABAIS Blole RROR 48] v
B QoiZ) WM Z BedE 1% FBSS] FACS 58N |
2Ejsioivt 2aE HAZo) ACKEdE XElsle] HETE A
AT 4ToA HY FHEMG AHASINAL, 2ol PE-
anti-CD44, FITC-anti-GFAP, FITC-ant1-CD68, FITC-anti-CD11b
g 21 3027 dSollA BISAIZCE BIE F 33| oldt 914k
= AR5 £MSE & CellQuest ZEIWME 0] EFHA
CD68/GFAP A ZoE 245190}
(6) HxEAY RT-PCR
AD Sl Auz,e]_o/] A EB) ¥ &
Z(1g)3% RNAzolB 1000 E €1 Ea1E wi7kA] 240t
Z¢t 2edo) chloroform(CHCly) 10008 718t & 1527 T}
AAck O]S Ao 1587 X SF & 13,000rpmoljA] &
k3009 AE5HE 3)4old 2—propanol 300462}
8l & 2+ YRIGIAEE 0l
Al 13,000rpmoll 4] @141 2|8 & 80% EtOHE AISHL 3&
7t vaccum pumpoi 4 RNAE Z&sl%iCt #&dt
RNAE DEPCE AT)oh 209 55750 =G heating block 7
5Co)A 2845} A7) & first strand cDNAEHT o] AFZSISL
Oligonucleotide sequence®] H\7IMig S th&d LTt
(D Mouse IL-1f3
sence oligonucleotide : 5-GCAACTGTTCCTGAACTCA-¥
antisence oligonucleotide : 5-CTCGGAGCCTGTAGTGCAG-3
9 Mouse TNF-a
sence oligonucleotide : 5-GGCAGGTCTACTTTGGAGTCATTGC-3
antisence oligonucleotide : 5-ACATTCGAGGCTCCAGIGAATTCGGY
3 Mouse B-actin
sence oligonucleotide : 5'-GTGGGGCGCCCCAGGCACCA-3
antisence oligonucleotide : 5-CICCTTAATGTCACGCACGATTTCGY
PCR product@] 252 Windows 1D main program O} &3}
o} # 13k (height : H)O2 FFIIACH
3) BAol 2Igt AD Hel AFHHY HEE oE U
1) =xA9 5d 471 58
AD FEHIFE 0lF¢ & SFRAM @58 gaes @
&HE Foj T okl e X E MAuo] QE]“O"—/FOH M E2F brain
matrixE 0)258}] 2me FAZ A= 2% TTC 8RE 71514
20271 GUBILE, TIC Bolo) 2lgjo) BAEAe Ao @
o1 511 G e giol 51 ALY 5 2710 s@e
Michaelo] O E $859ict S1EY Z7I(AT)E [(Al /
ST1) + (A2 / ST2) + (A3 / ST3) + (Ad / STA)0] 1, A AR
ol LIERS &8 WA, ST ZH2}F section(2mm)@] M A WA, BHE
o) ¥xoln, riskoll thsh 518 271
A HAH Q] percent THFIRYCE & BHELY &d HE(LV)2
(AT of area at risk/ST of BH) x 1002 24I5l%1
2 Belzz oz
Ho)E AD He) A9 ¥ E 10% formaldehyde S0 11
Halod AEsid s2E Ed 8AI S#AS ThE, oiie
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22 HHS A Zohsich ol
0] scheme 29} 22 WEHE A Hematoxylin &
2 HAISHA Z dn|Z doll4] BESHEC

1S microtomeS 2

| Fixation | 20% formalin 24nr.

| Denydration | 70% Alcohol 30min
80% Alcohol 30min.
95% Alcohol 30min.
100% Alcohol 30min.

100% Alcohol 30min.

l Declcoholization I

Xylene 1 30min.

Xylene 11 30min.
Xylene Hl 30min.

impregnaticn Paraffin wax 2hr

Paraffin wax 2hr

| Embedding I —————— Paraffin wax

| Section_cutling | MC57BL/6otome

Scheme 1. Tissue processing

1. BAZE ST AD Hel| AFo vis 7|9y ZE oA gt
1) Stop-through latency EFolA LBt 719E Z1E o
A a3
AR B 45 59} 8F & stop-through latencyE #&F
A3, AT 717} 40.446.9(sec.), 31.3+65(sec) B TF IR
of vl F9E AE A HEE HACH(Fig. 3).

Mg

Stop-through latency (sec)
oo BB8EBBIZEES

A b

%k

¢ Control o
&  Tacrine ki
4  CMF extract

Pre-training
Fig. 3. Effects of CMF extract on the BA-induced Alzheimer's
disease mice of impairment of learning and memory in the
stop-through type Morris water maze test. Data represent meansSE.
Control, BA-induced Aizheimer's mice: Tacrine(10mg/ kg, p.0); CMF{(284mg/ ke, p.0).
Stop-through latency, each time the animal enters an area, the entries counter for
this area 1s ncremented by one. Statistically significant value compared with B
Anduced Alzheimer's mice group{Control) data by T test(p¢0.05 *p<001,
pc0.001)

,——l—~44—_L_,J-———‘A ——t

4 week time () 8 week time (s)

Deparaffinization ] Xylene 110 min,
Xyleng # 10 min,
hydration ] 100% Alcohol 2 min,
100% Alcohol 2 min.
0% Alcohol 1 min,
Washing— —5min, 80% Alcohol 1 m!'n.
70%  Alcohol 1 min.
Nuclear_Staining ] Harris Hematoxylin 6 min
Washing—/| —2M"n-
Decolorization ] 1% HCI-Alcohol 4 drops
Washing—| —2min
Bluing ] Ammonia water 30 sec.
Washing—]| —2™M-
Cytoplasmic stalning:I Eosin sol. 6-8 min.
Dehydraton | —————70% Alcohol 1 min.
——— 80% Alcohol 1 min.
90% Alcohol 1 min.
100% Alcohol 1 min,
100% Alcohol 1 min.

Dealcoholization :] Carbol-Xyleng 2 min.

Xylene | 2 min.
Xylene 1I 2 min,
Xylene 1 2 min.

Mounting | Canada balsam

Scheme 2. Harris Hematoxylin & Eosin Staining

2) Distance movement-through latency E& oAl LIERY 71N

2 25 oA a1

DERE

=

HELS]
A A FL 4F F 705+114(cn) 2 thZ ol His) |94
ATl BEE HRAL, 8F & GA| 378+59(cm)E ATl Hidl

S48 A= 7219 BEe UehickFig. 4)

% distance movement-through latencyZ

J =
=

2000 7
1800
1600
1400 1
1200 oL
1000 T
600 1 --e— Control -
400 ®  Tacrine
200 7 4  CMF extract

o : . ,

Pre-training 4 week time (s) 8 week time (s)

Fig. 4. Effects of CMF extract on the BA-induced Alzheimer's
disease mice of spatial working memory deficits in the distance
movement-through type Morris water maze test. Data represent
meanstSE. Control, BA-induced Alzheimer's mice: Tacrine(10 mg/kg, p.Ok
CMF(284mg/ ke, p.0). Lardist, this Is the total distance(in em) covered by the animal
in large movement, and Smidist, this is total distance covered by the animal in
small movement. DatafLardist plus Smidist) represent means*S.E. Statistically
significant value compared with BA-induced Alzheimer's mice group{Control) data
by T test(*p<0.05, ™p<C.01, **p<0.001).
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AMO) BAZ Higl Alzheimer's Disease 4% Fglof v]Ale Hg

2. BAZ SEE AD Hel 479 HA)xof plXl= Bt
1) Microglial celloA19] IL-1B wisl AH &%

Maogial lofic] L1 welE L 45 Do
784165(%), Tacrine2 FoIgh Qi To| 59.4343(%), ST
U6+40(%) 2 LER ol Sk A wslo] SHSIIEFig 5

90
. 80
S
£ 2 .
B 60
o ¥
- 50
= & B
2 40
o
E
2 30
S 20 -

10

F extract

Normal Control Tacrine

{A-induced Alshcimer’s mice

Fig. 5. Effect of intracellular suppressing of IL-18 activity on the
brain CD14+ cells in PA-induced Alzheimer's disease mice model
with or without by the administration of CMF extract. Data represent
means+SE. Statisucally sigriicant vaiue compared with BA-induced Alzheimer's
mice group(Control) data by T testp¢0.05, **p<0.01, *p¢0CIT.

A &3

Ul BESH Z¥, ROl
U5+67(%), TaxineS Fofoh UITIETO] 805:52(%), HETE
70557(%) & VERLL AgiToli Fo1H A widdo] HRIEITKFg. 6).

=

Microglial celloliii®] TNFa He

2) Microglial cello|419] TNF-a Else]

100 -

Aok

80
60 -

40 -

TNF-o
Cytokine positive cells (%)

20

Normal Control Taerine CMF extract

BA-induced Alzheimer’s mice
Fig. 6. Effect of intracellular suppressing of TNF-o activity on the
brain CD14+cells in BA-Alzheimer disease mice model with or
without by the administration of CMF extract. Data represent means+SE.
Statistcally  significant value compared  wih  BA-Induced Alzneimer's  mice
group(Control) data by T test("p¢0.05, *p(0.01, **p<0.601).

3) Microglial cellofl419] ROS sl Ax &34
Microglial cellofl+] ROS 2818 FESH A3}, il vldl
Tz 2ol Al ROSS] Adtol SVl Aol glal dgiwollAl= ROS
9 Wiro] A= ACHFig. 7).
4) W ER0)A1Q) LIRS} TNF-a FRA L& AR
Wz0) Bl HEXo)A] L1832 TNF-a2) FAA} Ui
3} 23, IL1BQ) §EXH w2 Fayrol vis) thad2
oL} AT uislo) 248, TNF-ad FEA e @A
of N3l HETS E71BINou 4TS wsio) AARTHEg. 8)

=

at
Bk

g
i)
5

0

H

Oh

HS.
=
=
O
138

0)~

-

Normal C57B1./6 mice

Not staining M

»
>

facrine {10 mg/Rg)
— CMF extract (284 mg/kg)

Relative Cell Number

10!

Fluoresence Intensity (FL1)
Fig. 7. Inhibitory effect of CMF extract on the ROS production in 3
A-induced Alzheimer's disease mice model with or without by the
administration of CMF extract.

A B CD

150 126
BA L A 2

38 16
ﬁ—actin 1§ [P
122
82
TNF-o
A B C D

Fig. 8. Effects of GMF extract on the pro-inflammatory mRNA gene
expression in brain tissue in normal and BA-induced Alzheimer’s
disease mice. Normal brain tissue : A nonereated group. BA-induced
Alzheimer's disease mice brain tissue : B. comro\ BA-induced Alzheimer's disease
mice brain tissue +tacrine(i0mg/ke, p.0) : C. Tacrne. BA-induced Alzheimer's
disease mice brain tissue + CMF(284mg/keg, p.0) : D, CMF

5) X ZZol419] MDA 2ol niils G&

W ol W wxxlelAo] MDAS &g R
0| 56.8+6.77(pg/mg), TacrineS FAF i
3.8(pg/ng), U TS 28.8452(pg/mg) & LIERY HB T
A A wElo] AMEACHFig. 9).

& -~
[— I
1 a

50 1
490

MDA value
(pg/mg/brain tisue)
W W
= I—

10 1

CMF extract

Normat Control Tacrine

fA-induced Alzheimer’s mice
Fig. 9. Effect of CMF extract on the MDA value in the brain tissue
in BA-induced Alzheimer disease mice model with or without by the
administration of CMF extract. Data represent meanstSE. Statistically

significant value compared with BA-induced Alzheimer's mice group(Controh data
by T test*pd006, ™pl001, **pl0.001)
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ZANA1Q] CD68/GFAP W& M|z 4ol nlXl= &t
F o] W [ EERolA] CD68/GFAPo] 8k
26 A a2 2.30(%), HETR 7.58(%)01A L,
Tl tacrine BEOIFL 4.08(%)01 O, AT 421(%)F
=70l skl ZhAast Ao 8 VERITHFig. 10).

6)

0=
ok
i
B
o] H;l
-

ZHS

= P

BA-Alzheimer-Control

10

Normal

10

S 2.30% 7.58%
=3

GFAT ——»

102 102
10?

10%

10

GFAT —b

108 10!

10

10% 10*

CMF  extract the percentage of

Effects of
CD68/GFAT-gated cells in BA-induced Alzheimer disease mice
model.

Fig. 10. on
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Q
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)
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—
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3. BAE REE AD He] 47 HEZA 9
o] vlxl= gu
1) slgdeiol nixlE &3

AD He) 87 HAZ9| @i =271
A S Z717F A% Aol vls) 4
4819 THFig. 11, 12).

A
o)
2
rr

100 7

20

% LV Infarcted

-

CME

Normal Control Tacrine

C-T0% imfuced Alrbeiner’s mies

Fig. 11. Effects of CMF extract on the infarct size of 3A-induced
Alzheimer's mice. Data represent means=SE. Statistically signiicant value
compared with BA-Induced Alzheimer's mice group(Controh data by T test(*p<0.05,
(001, ™p0.Lo1:

2) ZA &M njAlE 29
AR HAEQ o HET 2, HiES
cell layer neurons, oligodendrocytes 2] 1 dentate gyrus S90|
Zlo] B on, th R 7oAl = Hippocampuso41&} pyramidal
dentate gyrusE0] A}IAL stratum

pyramidal

cell layer, nurons 2]l
FLE 3, oligodendrocytes-like

4ot Lerkgg 2 & AU2LL

oriond} stratum radiatumo]
cells@} astrocytes-like cellso]

stratum radiatum,

2 HAUAL

Ag ol =

oligodendrocytes-like cells, astrocytes-like cell

stratum orion,

HiH 2o AlMRAE pyramidal cell layer, neurons 21l
dentate gyrus S IEE A & F UACHFig. 13, 14).

Posterior

An crior
PO

WT

Controt

Tacrine

CMF
extract

Fig. 12. ﬁects of CMF extract on the coronal section of 3A-induced
Alzheimer's mice.

Normal Conftrol b

Tacrine Fomr

Fig. 13. Histological analysis of brain tissue of PA-induced
Alzheimer’s mice(Nikon, x100).

Hippteampax

My i al cell Lovar

analysis  of bram tissue of BA -induced

14. Histological
Alzheimer's mice(Nikon, x40).

Fig.

al z+
AD: ¥9] FRIE 923} 599 ZA8E 47, 5 Lolu)
(senile plaque), 42144 Fcieneurofibrillary tangles) %! A

- 1800 -



KRG BAZ ZHIE Alzheimer's Disease 47 ZHol nXlE g

2O HRIBEHY S8 SH2E o, SYEs H9 2R
Bl 71998 A7t Ve, A9 7190 thet Edo] HS 2

o, SHH R 2E 7192 HERE g0 Urt Hol I
WA, EAL 71989 &, FUA AbaLgol], Tt Bl S5 A
Boll i 0170) WB} Uehbed, THE R Fo e
BEY, AR 2o, Agd 7E, ZAENE, aft e 2
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B A71E oo JAESHCE ol AEAIEY] Tal7h gof
k= Aolel?, BAS B-secretasel} y-secretaseol| ]3] APP

157 WERA BEEE AR 244 ol A717} th
Q1 39-43719] oAt Z P Yo A% SEskE
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AHE IR, BAS] Tlo] ¥ Qo]
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A91 X2 AD OBU
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AA DA ZA] 445 = proinflammatory cytokinesol] Q3 4!
ELEChs 7o) Tt ol EEIA k&4,

I
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Z9| ApHo
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49 9 ¥EHkE 52% Q161 Blood Brain Barr1er7} 42415)
H HAA MREC] EFRAEAE FAYsiel HE3lE astrocyte
4l microglial cello] IL-1, IL-6, TNF &9 pro-inflammatory

cytokinesE TI51A 20151 XA Q] cytokine EHtido] T}
253, ERAEAN 2SSl Yoldrhs ASE T By
S 77} O] FOIA T QTP oA AY BA EE 1
ol LFER = microglial cell2 astrocyte®] F=QA=01A1Q] 1L-1
gl TNF-a A4F8Id astrocyteZ 4317|117, A3
astrocyte= IL-6, IL-8, TNF-a, GM-CSF, IL-5 §¢] cytokmeE
A7 B LAY AEQ] peroxynitriteE FEEOEN AZ
HEY AMEES o71hA o AD, Parkinson’s disease =
o EH¥H HZg ¥y Folal IL1, IL-6, TNF-a 9
cytokine 251 & HOJ& astrocyte@} microglial cell®] €4317}
HEEOEM, ojE A1} proinflammatory cytokineso] WEEH
AL AC2IEH 7Hdoll Blo] [EHL ALK, E5] AT}
AHE Loldh ZFHO| microglial cell2 BAS) 98] €4 5x[o]
Y EA

ﬂOu, O;:

IL-1, TNF-a §9 pro-inflammatory cytokinesg&
ADS] He7)Fol 7108k ACE gEd Ury.

slolslol A ks (RERSR O, EEEr Yol
WOOE, (BRI Vo) “EROR JgEnen,
AT} EREEE Do x 7RI slEke ’;*c} HollA R
I QA MG A2 4 Yok A ks W BES A
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M, EEE 22 5 4 A1, 242 E5ED, SRER, 28
R, BEARS, REARE, ZERAR, BRAR, WigikE 5011,
A O E = MKEE, GITR, WRHIFE, BREE 80 F&E
AIgE L ok KE Fu)dol 48 YPdPEQ BT
ol WA M&dt RS URT ALE, HKE & B &8
Sl ffi, B%, AF, B#kol &l FEREAE, ISR, RIRFIK, #H
fEmel g0l Aol KBORZ ISt ADol S8E > U
ROE BRTEC] olo] MAk= AI7E ADo] UIXI-E gake 48
Bog FHEHlIA KRE ook BAR 5% AD ¥
Fo HEHisE Yol an, 9A] BAE 7&¥ AD ¥
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CD68/GFAPS] w3, ROSY 4 g HEGINL HEAY 5iE
el 2 R &0 HBLE BEGH L FY¢ 2AE 710l
HI5l= vloltt. HA Morris water mazeZ 085l BAR 7
T¥ AD ‘ﬁF/H Aol it AMEl 71de] 48 dHangE &8
e, BAE o EAl ¢4 TA R hippocampus F9]ol
e AE 0403 I plaque, tangle S0| AR AD A1 1A%
ABHA BFEOIAEE 0] 0[&3ld in vivo AD BFRYE
ERCE AR 8o 45
1ol A3, AE PSS 247} 40.446.9(sec), 31.326.5(sec)E F T
7ol Blal {94 UAe A ©Eg Ho, 71 2=l ™
PSS ARG ABE ¢ 4 AR L(Fig. 3), TIESLE #
B} distance movement-through latency= 2H8 SkE¥ 7 7}
poolollA] platform@ E St wi7hA] poolollA] SZ&lolE 28
ZkS  thresholdZ AAdId A F5%(small movement;
Smldist) 7} B2 FE&(large movement; Lardist)2] gt F410}
2o g, A2 455 7052114(cm)Z 2T o) HIS] 7AE AE
He|9 HEE B, 8F & HA] 378259(cm) E thET N B8] &
98 U= Azlel Y& Vel |§old S 4% Gt AS
2 & 4= UACHFig. 4). Z=F Morris water maze?] stop-through
latency$} distance movement-through latency TFolA] 418 70|
FOH QU= AlKL AE19] pES UERY ADS] 719dE Z1E|of T
ot AEMEHN KLE AR & 4 QUUHL Tt
S0F BAZ FL¥ AD Hel 439 U microglial cell
o 419]  pro-inflammatory cytokines, ROS 2I& 3} X Z Aol A Q)
IL-18%} TNF-0 §71A} 8ls, MDAZE, CD68/GFAP 8l A4
E PEBIYCE Microglial cello| 49 IL-168 ozt IL-1B9] $4
7t ubslg galst 23, vl AT vis) dEae 1 wdol §A
8] 7A@ IA(Fig. 5 8), Microglial cellof419] TNF-a &}
TNF-a9] #HAL gk 03. | thZoll Hish /‘al%lfoﬂ/ﬁ —5‘37351 4,
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ROS9| H4to} AX8] JA=EUESS & & AUstl(Fig. 7), 1A
O ZHE] AM7} ROSE mH7RElE= microglial cell®] 2H31E &
ABIAL AW I8 HE G TAAIA ADo) thal s &
7 ALl ol ST QIR 2R 9] {SHE £uIE 2 Az
oAl AR W4is7t gou} 2ty EX% 8 FE4o Wit
oo BN FAFHE ROT YA Uk Superoxide
Dismutase(SOD), Catalase(CAT), Glutathione Peroxidase(GPX),
Glutathione Reductase(GRD) & AF}IAEH™ Aol tfgh g4telg
4280l EA5V] miizo] Fa defollM e AFEil g thal of
=z golEs fASL UL, tIEYHOE EII5HE 4k
ArFEi ot ROSY AMAE {181 1 440 Er1ekALE &
H57t oMl 78S &0l B £4E
U A SolA BESHA 48 Ee4iie =
Hog 84, HEA7|L S0 g g HekZoEn Ay
MESHH 7ss 4okl AHIKIEe 2 & 4120 i
4, AE 7EEEY &42 7HHA =M, 232 AZE F
A WEDP. a4 AREiC 2 E ROSE 4 W olg 71A] BA}
g AIBIAIZIAE, o] BollA] Mz Ado) 7Ha dsA &
g2 tixlE A2E geiA Urt AE IS malonedialdehyde,
MDA)9] & 2 HE7|(CH)S 4 JAL 17hE 228 U= 5
£t oA E 2= ROS7E PUFAS 2128 W AJZHETE ofH
AN A AD Hel 47 XZA A9 MDA g ZESH 2
3 2Tl Hish AgTollal MDAY] ¢fo] {AsHAHl s
&€ 2 4 Uri(Fig. 9).

ADE x|9] 5 Eflofl neurong] 442 FuE =, ol

o W H9= plaques®} neurofibrillary tangles 0] &% o]

l=dl ol olRs AEES
protein 2(MAP2), GFAP, CD68, BA-protein = tau THEZ 5
o] AT E BEEEAH Pr}. o] astrocyte, macrophage 18] 1L
microglial cell 52 FX|QIAHMAP2, GFAP, CD68)E Al8351
2018 4= kY. o213 BIZOE AD S 479 HHRE
9] astrocyte®} microglial cell &2 £&3l7] Y5l F M ZY
HH FARQIARI CD68/GFAPE &) HE thx ol Highd 4
B FollAl BAIGHA CD68/GFAP M Z5 ZAE ZANE e
Hl(Fig. 10), ol AM7t AD F2t 4F 9] ] HHELo EAH
H g@EAESE IAH ZAAA HAZE BHoT JESIES
Bt Ao E AlEEC AD Hel 4F2Y XXX §1E AVE
HES 23 BAE Mo FYTH R 2o dla] 482 7Y
UA 518 A717t ZtobR (Fig. 11, 12), K7 BAR FE X
ZA9 SIEUHE NHsks ALE Ve, HARRS &8s
DESE 23 A9 hippocampus 9ol A= pyramidal cell
layer, neurons, oligodendrocytes 18] 1L dentate gyrus 50| &
glo] HY oM, BAR S9! AD 45 9] oAl Hippocampus
ZF ol pyramidal cell layer, nurons 2] 1 dentate gyrus S|
S X6) ARFA L stratum orioni} stratum radiatum 0] §&
£ A2 E LERS, oligodendrocytes-like cells®} astrocytes-like
cells E2 ZoH vElle A€ & & AReL), 4872

ANE = T =24
stratum orion, stratum radiatum, oligodendrocytes-like cells,

£ofl= microtubule-associated

Sol oA Ueht T, AMEE pyramidal
cell layer, neurons “12]1l dentate gyrus 5 JEE AL =
4 et (Fig. 13, 14), o= A7} ¥ SIEE QIgh AF M2}
A9 &g dricke a3t o] G1E BEE ADY V1A

dAE &= A Al Holgr & & AT
ol ANE E8ol BH KRe BAE FEE AD HHY
AT thd] Morris water mazeE ETF stop-through
latency, distance movement-through latency EFHoA] {94
U= 7198 7R G318 VBRI, S BAR RTE AD HEl
AF O] i microglial celloflA] IL-18, TNF-a, ROS2] 23,
HEAA] IL-1B, TNF-a §FA}F w8, MDAZE, CD68/GFAPS)
W g dAsIer, HEXS SENHE HHd S
2 QIS HZEA 9 £48 AAshE ROE VEITE Wekk] K
T BAQ] It} 44, pro-inflammatory cytokines®} 1} 2Fsd
S2= Qdl o718 4 U ADd tist X 5AZE E88 4+ Q)
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off thsh AIRS] AUaH &gol st @7t AEHOE o] Fo]
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