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ABSTRACT

This experiment was designed to investigate the effect of Dichroa febrifuga(DIF) on the
Alzheimer's disease.

The effects of DIF extract on IL-18, IL-6, TNF-a mRNA of THP-1 cell treated by AB
plus LPS and amyloid precursor proteins(APP), acetylcholinesterase(AChE), glial fibrillary
acidic protein(GFAP) mRNA of PC-12 cell treated by AB plus rIL-1B and AChE activity of
PC-12 cell lysate treated by AB plus rIL-18 and behavior of memory deficit mice induced by
scopolamine and mice glucose, uric acid, AChE activity of memory deficit rats induced by
scopolamine were investigated, respectively.

The results were summarized as follows ;

1. DIF extract suppressed APP, AChE, GFAP mRNA in PC-12 cell treated by AB.

2. DIF extract suppressed IL-183, IL-6, TNF-a mRNA in THP-1 cell treated by LPS.

3. DIF extract suppressed AChE activity in cell lysate of PC-12 cell treated by AB.

4. DIF extract increased glucose, decreased uric acid and AChE significantly in the serum
of the memory deficit rats induced by scopolamine.

5. DIF extract group showed significantly inhibitory effect on the memory deficit of mice
induced by scopolamine in the experiment of Morris water maze.

According to the above results, it is suggested that DIF extract might be usefully

applied for prevention and treatment of Alzheimer's disease and memory deficit.
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I ¥ &
BRE BT Ho A, e AYPA @A
A7 | FFTolY, o]z A 7Y, A, A
g, o3, A, E5Y, dojd vy S ¥

g oA 7R nAYHRA7]FY Fol7t de
AL o 9 AgolrngEs Ax 7%
Asts Hede o8 Z@E O Hop ¥ @
¢ Aol & 4 Y,

olfl Aol  ¥x3lo]n ¥ (Alzheimer's
disease ; AD), @ #A X vl(vascular dementia ;
VD), E¥E A, F54 A4 59 F30]
om? o] FoX ADE 50% o< Az
Q1> VDE 20-30% BEola oFEolu} g3
255 93 FHEA Avle 10-20% Fxolf
ofAdo] FAlo vlsiA 2-30AE ¢ LYl A
o7 43A A7,

ADO #& xte] tig o282 thgFH®, A
7 ¥H(neuritic plaque) 729 FE FAAHEoR
amyloid precursor protein(APP)S.Z 5.8 3z g
U2 amyloid B protein(AR)® ARG
(neurofibrillary tangles) 7+%¢ &0} ADEA
o ARBHY T8 4L = Aoz <A
AT,

ololx WAFY H9, EEHA o &4 F
of 93]l IL-1, IL-6 %9 proinflammatory
cytokines FHhstA st FFAAFA F
FHE S dovln o)z MEEALE doig
t 7Hdo] A7E . Qx'® =F acetylcholine
T AAAYE E- AaE 7198S AR,
ol & A FolE acetylcholineS THES] W& Al
BA 29 E389 grlacetylcholinesterase(AChE) ]
72 o% Adzdgn gl

BB HiRY BHNY <RELE B
EHR> PN 22 wRE I dstd 71&3)
R, FEOE: %k, EK RiEL, tiHE,
DERR, FERR 501 ', o2 e mkb
B FITR, WY, @Mas So F= o
F5o] g,

WS fkgEo 2 Wil BAAE HEI A
oltH. Hie  (MEAFE) MM “kRE

EE BGEIERFT MhEihuolgr s3la
CRES)Y P e gk, ByEsts %ol
Aol Krhgkek, J8KE & ANETHL st ol
3 X, MES Bl KK, Ek 59 9o
2 BAPste Aol §8E F Y& Holgk A
"o

ol FHE #o] ADY Y& 4L A
Hog Fstuxl, PC-12 HEFoJA APP,
AChE, GFAP mRNA®} THP-1 HEFIA
IL-1B8, IL-6, TNF-a ¢ proinflammatory
cytokine mRNA #&E& #Es13n PC-12 Al X
Fofl A AChE gA=EE Bty on,
scopolamine2. & 549 7|98 7y Al =4
o] Y glucose, uric acid, AChE®] di3gl %1l
o] %% ##8H 1 Morris water mazeS o]
83t videotrack® B AHAY FF W E
Z33%} fos 2HE UL BRE o]d Hud}
< Hpolt.

I #k & G

1. ##

D#E WY

AYEEL 3507400g 305%  Sprague
Dawley(SD)Al §48A & IAFEFTEAE A
Taol A3, 30g 6539 International
Cancer Research(ICR)A AF9 4539
BALB/c A#HE @Z3sAFiolr FFrdo}
AHEBFATE o] FolA AEA FE{LE 23£27,
FHEE 50£10%, ZWAIZ 12A1ZH07:00
19:00), Z% 150~ 300Lux}ll 25Uzt H$A|A
AFHs7L dAs e AR FEUS AEsY
Agol AME-3tATH

AlEE DYPAIR(EENRA 22.1% o), AW
8.0% ol3l, 4% 5.0% °l8l, 23¥ 8.0% ol
3, ZE 0.6% °l, A 04% o, AFAL
Korea)&, A4 AHAFE AFRo] AFHA 3

At
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2) ¥ #

B Ao AV L3 A4 Dichroa febrifuga
DIF)2 diddista F&ahdwdelr FH A
& AAdste ALt

3) AEE 2 s

2 A7 AH8®E AY F  cholinesterase
kit(420-MC, sigma, U.S.A.), scopolamine,
Tris-HCI, NaCl, Nonidet P-40,
ethyleneglycol-bis(B-amino- ethyl ether)
N,N,N',N'~tetraacetic acid(EGTA),
phenylmethylsulfonyl fluo- ride (PMSF),
pr—dithiothreitol(DTT), leupetin, diethyl

pyrocarbonate(DEPC), chloroform, RPMI-1640
w9k isopropanol, ethidium bromide(EtBr),
Dulbecco's phosphate buffered saline(D-PBS),
formaldehyde, poly acryl- amide, magnesium
chloride(MgClz)2 Sigmarl(U.S.A) AFL AL
3135 2™, Taq polymerase®} deoxynucleotide
triphosphate(dNTP)+= TaKaRaAHJapan) Al &<,
SR A& A (Moloey Murine Leukemia Virus
Reverse Transcriptase ; M-MLV RT)$ RNase
inhibitor PromegaAl(Madison, U.S.A)) AE%
RNAzol®= Tel-TestAHU.S.A) A FL, S0l
A (fetal serum)<
US.A) AEL, 2281 agarose:
(US.A) AF & AH&3IA
EX R ¥FS AH&siTh
2 A7 AHR-" 7]71%& spectrophotometer
(shimazue, Japan), rotary vaccum evaporator
(BUCHI B-480, Switzerland),
(EYELA FDU-540, Japan),
U.S.A)), bio~freezer(sanyo, Japan), Primus 96
thermocycler system(MWG Biotech., Germany),
plate shaker (Lab~Line, U.S.A)), ice-maker(H] &
718 (F), Korea), ELISA reader (molecular
devices, US.A),
U.S.A.), automatic chemical analyzer(Express
550, Ciba-Corning co., U.S.A.), VIDEOTRACK
(Animal and human being behaviour analysis
system, Viewpoint, France) $¢] o]t}

bovine HycloneAHLogan,
FMCA}

3, 3 9 Aetse

freeze dryer

centrifuge(sigma,

homogenizer(OMNI,

M3t B33

:® 162 ® 1& 2005 -

2. ik

1) el HH

F 200g2 7|5 o] Mo 3,000me round flask
dy ZF4 1,300E #A7pskad. 34 7
FZ35l51 AR & o] 8ste FHES 35 o
g F, o oAFfHs
evaporatorol A 7 FE3GT. o] FEIUE

o A

o 2

rotary

-84°C deep freezerolA] 4A13+ Fot
24X 7Y 29 freeze dryer® T4 AZ3}o 47g
o] oo dojy Ao Hagd T2 A4

Qo H 45k ALGE3ATH

2) mLFCe} PC-12 celloll W3t Mg WiE

(1) #EfxssE

A4 Ao #H =" AIE(mouse lung
fibroblast cell ; mLFC)E BALB/c A# 9 ¥ =
A& cool D-PBSE 33 MAH F 2L 240

Z AJg F  conical tube(15mb)o] Yo
1,400rpmoll Al 583 YAE-Ed,  tubeol

Dulbecco's modified Eagle's medium{DMEM ;
collagenase  A(bmg/m¢,  BM,
Indianapoilis, IN, U.S.A.), DNase type I (0.15mg
US.A),
104U/m, streptomycin 10mg/mé, amphotericin B
25ug/md)} & B3 37C COp Wid7]olA 2413 &
o wjekstt}d, 0.5% trypsin-0.2% EDTAE #7}
T 3 3087 A% wjgeict

ek & PBSE oF 23] 1,500rpmeollA L%
g3 & DMEM-10% FBSo| 15U %< sjokgt
ot 139 F 05% trypsin-0.2% EDTAZ
mLFCHZ& Eulsted DMEM-5% FBS wjofd
o 10%ells/m EE& 3ol 96 wells plateo]

Fgro},

PC-12(ATCC, CRL1721) AHEF+ rat9
adrenal pheochromocytomadlA #-#d HMEE
DMEMol 10% & 831 5% EHof Aoz
Hj st it

containing

/mé, Sigma, antibiotics (penicillinm

(2) MiESh wE
ATEA =4 WU SRB assayd Ve 3t

Mgstey Ago] AMgsAch PC-12 AEF9
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mLFCE 37T, 5% COz wi¥7loiA A RS
Trysin-EDTA §9cg dd AEEo] HEF
ol m, 2,0x10°712) A EE 96 wells plateoh
B3ata WPr1(37C, 5% CO)olA 2213 vk
T F EL FEEEFHT 55 4008e/ne, 200ue/mL,
100ue/mé, 50ue/ml, 10ug/mb, 1ug/me)S 48713 &
b X3t MiFFTE Fol WigAE v
PBSZ 23] A¥3,

Z} welloll 50% TCAl(trichloroacetic acid) 50

£ 7Fsta 14|13 B}t 4Col A g,

ZF+2 53 AF3 g well plateg 71
Zo|x 7z}t SRB(0.4% SRB / 1% acetic
acid) £9L 100ut/well2 7183 A4 30
B2y A%tk 283 0.1% acetic acid 8o
2 % 4753 At g IV FoAA DEd
10mM Tris Base® -&3jA# ).

o] plateg plate shakerol*] 3.5speed® L&
7+ shakingdl® ELISA reader 540mmolA &%
=& EAs90.

3) PC-12 M XFo)A APP, AChE, GFAP
mRNA 2

THP-1 A EFA] IL-18, II-6,TNF-a mRNA
BERE AT

(1) FEAE

PC-12 M £3%& 24 wells plated] 2x10°A1 £ &
Z}7y 25T F 1247 o] fEjo} X A
DMEMuR = ol A} i@t & Fili +FES 100u
/me, 10pg/mes}t lpg/mle] X2 H7Mst 1A
Z B-amyloid(AB) 10uM< A& sl 6X17+ E<tF
A wWeFskiot.

THP-1(ATCC, TIB-202) AMXF+E acute
monocytes® DMEMol 10% 8o} 43,
penicillin(100U/m), streptomycin(100xg/mé) 212
3 10ug/mte) gentamycino] ITHH  HjY R
95% air/5% C0231 37°C wlF7)ol A wjkgh Aol
lipopolysacchride(LPS) 2ug/mtE EA] A 23l
proinflamatory cytokines -F&AIF . #Hib F
&E2 Ag 1A% Ao} Hank's balance salt
solution(HBSS)2.2 A& § Fo] Sejo} 434 A
A DMEM®=|A] el 100ug/mé, 10ug/mé, 1ug/mee]
FEE AHA7bele] 6A1F B Wi

(2) mRNA &

PC-12 MEF9 THP-1 AEFE HW F2
2(100ug/m¢, 10pe/mt, 1ug/m)S At 1Az
F ABOpM)®F LPS(2ug/m)E Z7Zhel welldl
Hobstod 24213 wgE F 2,000rpmolA 5
7+ fAEsE BEAL AAT F RNAzol’
50048 ¥ {3€ w7tx] EFEsAT.

o] &3 RGN chloroform(CHCl3) 50uL&
A7t F 1523 8t Gl 1683 %
g £ 13,000rpmolA] fARAF F % 200
whe] AZ=AL 38t 2- propanol 2000}
%3G F HHs| 5 dLolA 1580 W
A8

thA]  13,000rpmellA  AAEEF F 80%
EtOHZ A8t 387 vaccum pumpolA 7
%3t RNAE FZ3Adv. &3 RNAE
diethyl pyro- carbonate (DEPC)E AHzlg 20
e EF 50 o heating block 75TColA] &
43 A7 F first strand cDNA Aol A&
sHgict.

(3) RT-PCR

A HA} WH3(Reverse Transcriptase ; RT)
Z8)9 total mRNA 3ugd 75ColA 58 T4 ¥
AXNZ F 2540 10mM dNTPs mix, 1u¢ random
sequence hexanucleotides(25pmole/25.4), RNA
inhibitor24 1x¢ RNase inhibitor(20U/ul), 1ué
100mM DTT, 4.5u4 5XRT buffer(250mM
Tris-HC}, pH 8.3, 375mM KCl, 15mM MgCln)E
Zhet &, 1u09] M-MLV RT(200U/u)E ©}A 7}
33 DEPC AHI¥ THIFE o4t HF %
97} 207t HEE STt

o] 20u09] WS EF NS 2 41L& H 2,000rpm
olx 5x3t 94 FAEA 37C FL& FEAA
608 FoF ub-3-A)1A first-strand cDNAE A3 &

2, 95ColA 5% F ¥t M-MLV RT
g Eg4s AU F AP cDNAS
polymerase chain reaction(PCR)ol A}-8-3}%1c}.

(4) cDNA PCR

PCRE& 324zZ W29 Primus 96 Legal
PCR system(with high pressure lid, MWG,
germany)& °]&3dt FH53ct. gL ojv]
FAa" 3ue cDNAE FHOZ Algstx, 59
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of w3 primer: APP, AChE, glial fibrillary
protein(GFAP), interleukin-1B(IL-18),
interleukin-6(IL-6), tumor necrosis factor(TNF)-a
231 glyceraldehyde-3-phosphate dehydrogenase
(G3PDH)E FZ3}7] 9jske
primer(20pmole/u)$} antisense primer(20pmole/
wW)E T3 14E 7Heka, thA] 3w 2.5mM
dNTPs, 3¢ 10XPCR buffer (100mM Tris-HCi,
pH 8.3, 500mM KCl, 15mM MgClp), 28]3 0.18
@ Taq. polymerase(5U/ul)E #A7}% e %
97 30wt HES BEFHFTE Vet
pre—denaturation(95C, 5%&), denaturation(95<T),
annealing(55C, 1%), elongation (72T, 18¥)%
253] Al#g 3§ 5 post-elongation® 72ColA] 3%
L9 z2Ho= 39 PCRE 33}t 7+ PCR
products= 204¥ 1.2% agarose geloll loadings}
o] 120V Zz1oA 2083t AVH 5L Bl £
Mgt

Oligonucleotide sequence® HIIEF)L o3}
Fgay

acidic

sense

® rat IL-1B

sence oligonucleotide 5'-CCTCTTCTTGAGCTTGCAAC-Y
antisence oligonucleotide 5'~AGCCCATGAGTTCCATTCAC-3'
® rat IL-6

sence oligonucleotide 5'-GACTGATGTTGTTGACAGCCACTG-3'
antisence oligonucleotide
5'-TAGCCACTCCTTCTGTGACTCTAACT-3'

© rat TNF-a

sence oligonucleotide 5'-AGCGTGACTGAACTCAGATTGTTAG-3'
antisence oligonucleotide 5'-GTCACAGTTTTCAGCTGTATAGGG-3'
@ rat APP

sence oligonucleotide 5'-TCTTTGCTCAGCGACTTA-3'
antisence oligonucleotide 5'-GTCACAGGTCTGAGCATCT-3'

® rat AChE

sence oligonucleotide 5'-TCTTTGCTCAGCGACTTA-3'
antisence oligonucleotide 5'-GTCACAGGTCTGAGCATCT-3'

@ rat GFAP

sence oligonucleotide 5'-GAGCAGCTGGCCCAGCAGCAG-3'
antisence oligonucleotide 5'-CTTGAGGTGGCCTTCTGACAC-3'
rat G3PDH

sence oligonucleotide 5'-ACCACAGTCCATGCCATCAC-3'
antisence oligonucleotide 5'-TCCACCACCCTGTTGCTGTA-3'

PCR product®] & Windows 1D main
program& ©] 83t Hilgk(height ; HHOE &
Akt

4) PC-12 X5 fifatt EEEIAlel AChE
activity #lE

(D #fel EAE it

PC-12 Al EFo] ¥h F=Z5E(100ug/ml, 10ug/
me, lpg/me)S A6t 1AZF F ABL0uM)E 24
A Bt B4 WY F AEEHIE dof
AChE 458 ZH33ch

AEEHAE A7) A5t 509 lysis@E &
HA{Tris-HCI(200mM, pH8.0), 150mM NaCl,
0.5%(v/v) Nonidet P-40, 0.1mM EGTA, 1mM
PMSF, 0.1mM DTT, 10ug/mé leupetin} 2 =%3h
F dEolA 3087 wigstn 5E3F 94 EoE
%, Bradford §44'Y02 g@uAdg AFao 50
gL 2 ZA e

(2) AChE activity HI%E

AE E3l8e AT F sodium chioride
solution 0.2méz} T35

Z} tubeol water 3.0m¢, nitrophenol solution 2
mé, acetylcholine chloride solution 0.2mé-& H7}
syt

Al 58 § acetylcholine chloride solution&
HA7ysta, AlZbg A3 7|Este] 25T x|
A 30%-7F vl %A)Z) F ELISA reader® 420nmol
A FR=E SASA

5) Scopolamine®. 2 FHH LEHHE AR
29 mkSH

(1) il 2 scopolamine E&

305% SDAl (Rl 5etElE 1o 2 3lo o} F
d AYg A &L YR, tacrine(10mg/ks
p.0)& ATHFAT tacrine FAL, FHL FEE
(150meg/kg p.o)E BATFEAT Agw o= st 2zt
7} scopolamine(lmg/kg i.p)S 797 19 13 &
ZFA F AGAAEeE dAS Qs ¥
e Bl

(2) Glucose, uric acid HIE

Mm#% A glucose, uric acid®] %L 2F 433t
A7 (Express 55008 Ab&3le] 3381990}
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(3) AChE activity #I&E
AChE activity® cholinesterase kit® 33}
Aot 3 F AChE activitys 4317 939
test tube$} blank tube® EA}EAL, test tubedl
sodium chloride solution(cat. no. 150-3) 0.2m{<}
serum 0.2mE Y31 Z3H
blank tube$} test tubedl

nitrophenol solution(cat. No.

3.0m¢ water,
420-2) 2md,
=R =g

Acetylcholine chloride solutiong& #H7Ig ¥
A AE3 7158k 25C FzoA B3
3087+ sl¥AZ) & ELISA reader 420nmolA]
At .

AA = ABLANK - ATEST 34

acetylcholine chloride solution 0.2ml&

6) Scopolaminel 2 FEH LEHFE BH
2499l Morris water maze HE&

(1) RESY L iyl

ICRA A# 100781 & 1593t Morris water
mazeol A 19 13 A¥& dAsa AEd ICR
A AHE A 1597 Morris water maze©l A
19 13 w5 35S AA Y.

Morris water maze& 27 o] 90cmo] 3L F°]7}
oF 30m¢l 22 0] 28T F%E& 2/34
E A, 2 gl ARV g8F e F
o] 10cm¢l 9%3 platform& A X33, 1Y 13
8t Al 302 o]l poolol A platforme. 2 &t
Ve AHAE AEaAd.

Add ICRA AAE 1078 g Fo= 3}
of ol AHAE A ¥& YFET, tacrine(10
ng/ke p.oE ATFFA tacrine FAE, Hil
(150mg/kg p.o)& AT FoAd A@Foz £573s
Q3 AL 743 19 18] FE F49 platform
o L2+ VHEEHAL A5

(2) Morris water maze E5&

FE3 %¥E R4/t FEHL 157 F ICRA
# ol scopolamine(lmg/kg i.p)& E7}o] A3k
% 302 Fo| Morris water maze©ol A7 g U}
A Y3 videotracklZ FF L SAsH
AE videotrack software® ¥213}9c}.

3. #REt AR

Ao A 9L AF}E meantstandard error®
712392 student's T-test B4 #Hi%0g o] &
8t} p<0.05 FEA I8 E& FRsHA

I B &

1. mLFCSt PC-12 M= 30f et fafpEt

mLFCY A&EE gdolxE dxzTo »isl 10
ve/mb o18te] #il FoE WEst glla, 400
ﬂg/mﬂ, 200ug/mé, 100ug/me, 50ug/me2] #L Fo

& 237} 6516.0(%), 73+5.4(%), 84%4.2(%),
86+3.6(%) 2 YEI B, PC-12 celld] A&EES
o] ¥E 10ug/m ©]8te] #Hih FAFL W
37} 92, 400ue/me, 200ue/me, 100ug/m, 50ug/
o] FHil FALL2 242t 58+4.9(%), 71£5.7(%),
81+3.8(%), 8614.2(%)E EFSEHFig. 1).

——miFC
—8—PC-12

Cytotoxicity of Control data (%)

Control 1 10 50 100 200 400

DIF extract (ug/ml)

Fig. 1. Cytotoxicity of DIF extract on mLFC and PC-12 Cell line.
Control : Non-treatment group.

DIF : Group pretreated with various concentration(1xg/mé, 10ug/mé
50ug/me, 100pg/me, 200ug/me, 400ug/me) of DIF extract for 48hrs.

« @ Statistically significant value compared with control databy T
test(~ : p<0.05, ++ : pL0.01, »++ : p<0.001).
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2. PC-12 M EZ32| APP, AChE, GFAP
mRNA 88 & HE

APP mRNA #&o) QlojA] AAFe 28(H)

2 gy gxFe 198(Ht)i UrE}kk%tﬂ t&
s, & 100ue/mé -ro:} A& 7L 33(HL),
10pe/mt o A¥F+L 137(HY), ?T‘?LU 1ug/m€

o Agee ZOl(Ht)E el tHFig. 2).

AChE mRNA '#dol lojx AAdwt& 25(HY
2 vedy dEFe 17IHDE YehdEd bk
8, #il 100ue/ml T4 A¥FE 122(H), Hul
10peg/mé Fo AYFEL 125(HY), H 1ug/ml 5
of Agee 160(HY) 2 el vh(Fig. 3).

GFAP mRNA #&8ol 9lojA A2 78(Ht)
2 ey g2Ee 148HDE vehde=d b
&, ®il 100ug/ml B ARZELE 26(HD), &1L
10ug/ml Fof AHAFL 59(HY), L lug/ml Fof
AYEL 114H)Z VEFG tH(Fig, 4).

DNA marker
+ DIF (100 pg/ml)
+ DIF (10 pg/ml)
+DIF (1 pg/ml)

=
E
=
S
4

+Control

Parmyloid (10UM)

fig. 2. Inhibitory effects of DIF extract on APP mRNA expression in PC-
12 cell cultures after treatment with A,

Normal : Non-treatment group.

Control : Group pretreated with 10uM Ap for thr.

DIF | : Group pretreated with 10uM AB for 1 hour and 100kg/mé of DIF
extract for Bhrs.

DIF 1l : Group pretreated with 10uM Ap for 1 hour and 10zg/me of DIF
extract for Bhrs.

DI 1 = Group pretreated with 10pM Ap for 1 hour and 1xg/mé of DIF
extract for Ghrs.

PC-12 cell line was pretreated with various concentration DIF
extract(100, 10, 1ug/me) in the presence AB(10uM) for Bhrs. Amplified
PCR products were electrophoresed on 1.2% agarose gel, and the
analysis(Ht) was used to 10-density program. The other methods for
assay were performed as described in Materials and Methods. The gene
expressions were observed APP mRNA expression, and internal
control(G3PDH) in PC-12 cell tine.

H 163 H 1% 2005 -

5
]
=
=1
=
<
z
=

-+ DIF (100 pg/ml)
+ DIF (10 pg/ml)
+DIF (1 pg/ml)

Branmyloid (10D

Fig. 3. Inhibitory effects of DIF extract on AChE mRNA expression in
PC~-12 cell cultures after treatment with Ap.

Normal : Non-treatment group.

Control : Group pretreated with 10uM Ap for Thr,

DIF | : Group pretreated with 10uM AB for 1 hour and 100xg/m2 of DIF
extract for 6hrs.

DIF 1l : Group pretreated with 10uM AB for 1 hour and 10uzg/ng of DIF
extract for Bhrs,

DIF Il - Group pretreated with 104M A for 1 hour and 1xg/me of OIF
extract for Bhrs.

PC-12 cell line was pretreated with various concentration DIF
extract(100, 10, 1uxa/me) in the presence AB(10uM) for 6Bhrs. Amplified
PCR products were electrophoresed on 1.2% agarose gel, and the
analysis{Ht) was used to 10-density program. The other methods for
assay were performed as described in Materials and Methods. The
gene expressions were observed AChE mRNA expression, and internal
control( GAPDH) in PC-12 cell iine.

i Normal
+DIF (100 pg/ml)

--Control
-+ DIF (10 pg/ml)
-+DIF (1 pg/ml)

Bramploid (10.V)

' i DNA marker

<+ 324bp

Fig. 4. Inhibitory effects of DIF extract on GFAP mRNA expression in
PC-12 cell cultures after treatment with Ap.

Neormal @ Non-treatment group.

Control Group pretreated with 10uM AB for ihr.

DIF | : Group pretreated with 10uM A for 1 hour and 100x«g/we of
DiF extract for Bhrs.

DIF ii : Group pretreated with 10uM AB for 1 hour and 10ug/me of DIF
extract for Bhrs.

DIF NIl © Group pretreated with 10uM AB for 1 hour and Trg/me of DIF
extract for Bhrs,

PC-12 cell line was pretreated with various concentration DIF
extract(100, 10, 1xg/m8) in the presence AP(10pM) for Bhrs. Amplified
PCR products were electrophoresed on 1.2% agarose gel. and the
analysis(Ht) was used to 1D-density program. The other methods for
assay were performed as described in Malerials and Methods. The
gene expressions were observed GFAP mRNA expression. and
internal control{( G3POH) in PC-12 cell line,
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3. THP-1 M=ol A IL-18, IL-6, TNF-a
mRNA 288 #Hl MR

IL-18 mRNA 2@ QoA HAd+L 56(HL)
2 JeElgn gZ2FL 197H)E vEbged §t
3, #EW 100pe/mt F9 AT 19(Ht), Hul
10ug/ml T AFFL 34(Ht), %l lpg/mt F
AFY TS 136(HYE e THFig. 5).

IL-6 mRNA Iddo| oA A+ 14(HD
2 Veign gF2oe 208H0E Yebgted vk
8, #W 100pg/mt Fof AP 17(Hp), #l
10pg/m Fof APT-E 38(HY), #il lug/mt F4
AYT+E 201HYE e THFig. 6).

TNF-a mRNA #&o lolx Ao
42HYZ YEldz E2FL 168HNE Yelgs
o whel, #il 100upg/mé 5o APTFE 14(Hy),
W 10pg/mt Fof AETFS 112(HD, # 1ug/
m Fo AFT-& 187(HO)E el Fig. 7).

DNA marker

{ Normal
-+ DIF (100 pg/ml)

+DIF (10 pg/ml)
+DIF (1 pg/ml)

4-Control

LPS (2 ug/mb)

et <+ 484bp

IL-1B

B-actin [ et ¢ 4520p

Fig. 5. Inhibitory effects of DIF extract on IL-1p mRNA expression in THP-1 cell
line cultures after treatment with LPS.

Normal : Non-treatment group.

Control : Group pretreated with 2ug/nf LPS for 1hr.

DIF | : Group pretreated with 2ug/m€ LPS for thr and 100xg/n of DIF extract for
6hrs.

DIF 1l : Group pretreated with 2ug/mé LPS for 1hr and 10ug/m of DIF extract for
Bhrs.

DIF Il : Group pretreated with 2sg/né LPS for 1hr and tug/w of DIF extract for Bhrs,
THP-1 cell line was pretreated with various concentration DIF extract(100, 10, 1ug/
) in the presence LPS(2ug/nt) for 6hrs. Amplified PCR products were
electrophoresed on 1.2% agarose gel, and the analysis(Ht) was used to 1D-
denstty program. The other methods for assay were performed as described in
Materials and Methods. The gene expressions were observed IL-18 mRNA
expression, and internal control{-actin) in THP-1 cell fine.

DNA marker
| Normal

+ DIF (10 pg/ml)

LPS (2 pg/ml)

Fig. 6. Inhibitory effects of DIF extract on IL-6 mRNA expression in THP-1 cefl line
cultures after treatment with LPS.

Normal - Non-treatment group.

Control : Group pretreated with 2ug/ng LPS for 1hr.

DIF 1 : Group pretreated with 2ug/mé LPS for 1hr and 100kg/a€ of DIF extract for
6hrs.

DIF 11 : Group pretreated with 2ug/mt LPS for thr and 10ug/at of DIF extract for
Bhrs.

DIF Il : Group pretreated with 2ug/u LPS for 1hr and 1eg/et of DIF extract for Bhrs
THP-1 cell line was pretreated with various concentration DIF extract(100, 10, 149/
ne) in the presence LPS(2xg/né) for Bhrs. Amplified PCR products were
electrophoresed on 1.2% agarose gel, and the analysis{Ht) was used to 10-
density program. The other methods for assay were performed as described in
Materials and Methods. The gene expressions were observed IL-6 mRNA
expression, and internal control(p-actin) in THP-1 cell line.
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LPS (2 pg/mi)

R < 384bp

fig. 7. Inhibitory effects of DIF extract on TNF-a mRNA expression in THP-1 cell
line cultures after treatment with LPS,

Normal : Non-treatment group.

Control : Group pretreated with 2ug/m¢ LPS for thr.

DIF 1 : Group pretreated with 2ug/mé LPS for 1hr and 100xg/n¢ of DIF extract for
Bhvs.

DIF 11 : Group pretreated with 2ug/mé LPS for hr and 10a/ag of DIF extract for
Bhrs.

DIF 1l : Group pretreated with 2ug/mé LPS for 1hr and 1xg/n€ of DIF extract for 6hrs.
THP-1 cell line was pretreated with various concentration DIF extract(100, 10, 1xg/
) in the presence LPS(2ug/mg) for 6hrs, Amplified PCR products were
electrophoresed on 1.2% agarose gel, and the analysis(Ht) was used to 10-
density program. The other methods for assay were performed as described in
Materials and Methoos. The gene expressions were observed IL-6 mRNA
expression, and internal control(p-actin) in THP-1 cell line.
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4. PC-12 cell Bl EBHHEOAMl AChE
activity ¥ MR

PC-12 celiol X 8] AChE activity® EAT 2
I, AATLS 226  4.3(%), UWRTL
100.0£5.7(%) 2 Jepka o)ol whaj &l 1008/
mé, 10ug/ml, lug/mé FAFE 247 44.7+£7.8(%),
66.4+5.1(%), 80.5+6.4(%)Z e} 5994 &
A &3E BAcHFig. 8).
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Fig. B. Inhibitory effects of DIF extract on the AChE activity in AB stimulated PC-12
cells.

Normal : Non-treatment group.

Control : Group pretreated with 10uM Ap for 1 hour.

DIF 1 : Group pretreated with 10uM Ap for 1 hour and 100xg/ng of DIF extract for
24 hours,

DIF 11 : Group pretreated with 10uM Ap for 1 hour and 10xg/ng of DIF extract for
24 hours,

DIF W : Group pretreated with 10uM Ap for | hour and 1xg/me of DIF extract for 24
hours.

« . Statistically significant value compared with control data by T test(* : p<0.05,
«+ 1 p<0.01, +++ : p<0.001).

PC-12 cell was pretreated with various concentration DIF extract{100, 10, 1sa/mg)
in the presence AB(10uM) for 24hrs. The lysate(50ul) were measured using AChE
diagnosis kits. The olhes methods {or assay were performed as desciibed in
Materials and Methods.

5. ScopolamineS =2 HEE EEH BB
BER Yo m;ER glucose, uric acid,

AChEO|| olxl= #R

Glucose: AArol 87.8+4.7(mg/dl), Y Z0]
56.5+4.2(ng/d0) 2 VEV I tacrineF o HLl
T2 7bzb 61.144.8(mg/de), 76.8+8.6(mg/de) 2
2 Yeht @i FoFtolA R4 de #A &
75 BAHFig. 9).

Uric acidi Aol 1.24+0.03(ng/de), HZF
0] 2.54+0.19(mg/d¢)Z Y EPL T tacrine o7
Wi BogL 2kzb 2.06+0.17(me/de), 1.96+0.08
(mg/d)E JEMY tacrineF QT HiLb FoF
2% 94 dE A& R YHFig. 10).

ACHE activity® A4a0] 26.7+£1.5(U/ml), H=
o] 69.315.6(U/me)&E YEb} I tacrine T o3
1 B F& 717 31.3£7.1(U/me), 35.416.4(U/m)E
Vel tacrine FAT#H HIll BAF 2T F94
Qe 2422 HAFAHEFig. 1.

Glucose level (mg/dL)

Control  Tacerine DI

Scopolamine (1 mg/Kg, i.p)

Normal

Fig. 9. Effects of DIF extract on the glucose in the serum level of memory deficit
rats induced by scopolamine.

Normal : Non-treatment group.

Controf : Group treated with scopotamine(isgfkg i.p).

Tacrine : Group treated with scopolamine(1g/kg i.p) and tacrine(10ag/kg p.0).
DIF : Group treated with scopolamine(1ag/kg i.p) and DIF extract(150ng/kg p.0).
«  Statistically significant value compared with control data by T test(* : p<0.05,
e :p<0.01, #++ 2 p¢<0.001).

SD rats were orally administered with DIF or tacrine and the injection of
scopolamine(1ag/kg i.p) continued once a day for 7 days. Hematologic change
was analyzed as described in Materials and Methods.

3
2.7
2.4 4
2.1 4
1.3 4
1.5 4
1.2 4
0.9 4
0.6 1
0.3 4

Uric acid level (mg/L)

Normal

Control Tacrine
Scopolamine (1 mg/kg, ip)

Fig. 10. Effects of DIF extract on the uric acid in the serum level of memory deficit
tats induced by scopolamine,

Normal : Non-treatment group.

Control : Group treated with scopolamine(fag/kg i.p).

Tactine : Graup treated with scopolamine(fagfkg i.p) and tacrine(10xg/kg p.o).
DIF : Group treated with scopolamine(1a/kg i.p) and DIF extract(150ng/kg p.0).
« : Statistically significant value compared with control data by T test{s : p<0.05,
o1 p<0.01, »+» 2 pC0.001).

SD rats were orally administered with DIF or tacrine and the injection of
scopolamine(1ag/kg i.p) continued once a day for 7 days. Hematologic change
was analyzed as described in Materials and Methods.

_89—



- #®1hol| Alzheimer's Disease #5% 2do|l o|X|= K¥ -

80 4

70 4

60 4

50 4

40

30 4

AChE level (Unite/ml)

Normal Control Tacrine DIF

Scopolamine (1 mg/kg, ip)

Fig. 11. Effects of DIF extract on the AChE in the serum level of memory deficit
rats induced by scopolamine.

Normal : Non-treatment group.

Control : Group treated with scopolamine(1agfkg i p).

Tacrine : Group treated with scopolamine(1agfkg i.p) and tacrine( 0ag/fkg p.o).
DIF : Group treated with scopolamine(1ag/kg i.p) and DIF extract(150ag/kg p.o).
« : Statistically significant value compared with control data by T test(+ : p<0.05,
1 p<0.01, +++: p<0.001).

SD rats were orally administered with DIF or tacrine and the injection of
scopolamine( 1ag/kg i.p) continued once a day for 7 days. Hematologic change
was analyzed as described in Materials and Methods.

6. ScopolamineC & Hi&E= EEH BB
MF Dol CHE me mE

1) Stop-through latency #lzEoA el 22
B0 BoR HE R

GFE F9 1F ¥ X 7Hstop-through
latency)S ##3 A3 tJ=70] 80.6113.9(sec)
2 YEP}, tacrine 5 FE 15.2+4.0(sec)@ 1}
Elton #i B 26.7+£7.4(sec)2 JEI}
T94 e @5 S BUHFig. 12).

8 8 3
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Fig. 12. Effects of DIF on the memory deficit mice induced by scopolamine in the
stop-through type Morris water maze test.

Control : Group treated with scopolamine(1ag/kg i.p).

Tacrine : Group treated with scopolamine(1ag/kg i.p) and tacrine(10sg/kg p.o).
DIF : Group treated with scopolamine(1ag/kg i.p) and DIF extract(150ag/kg p.0).
Stop-through latency : Each time the animal moves from entry to platform.

« : Statistically significant value compared with control data by T test(* : p<0.05,
o2 p<0.01, «*+ 2 p<0.001).

ICR mice were orally administered of DIF or Tacrine and the acquisition training
trial continued once a day for 21 days, The videotracking was initiated at 1 weeks
after orally administered of DIF and the retention trial was carried out after 7 days
after the acquisition training trial.

2) Distance movement-through latency &
ANA YR G BER B SR

k& Fo 15 F9o] Distance movement-
through latency® #&% A3 dx=ve
1466+153.4(cm)E YEMRI, tacrine FHTFZ
486+34.0(em)2  YEHow, #Hil FoLL
503+87.6(cm)2 HEIY FoA dE EFE Y
tHFig. 13, 14).

1800 +
1620 4
1440 4
1260 4
1080 4

720 4
540 4
360 4
180 4

Distance-though latency (cm)

Pre-training Control Tacrine DIF

Fig. 13. Effects of DIF on the memory deficit mice induced by scopolamine in the
distance movemet-through type Morris water maze test.

Control : Group treated with scopolamine(faglkg i.p).

Tacrine : Group treated with scopolamine(1ug/kg i.p) and tacrine(10ag/kg p.o).
DIF : Group treated with scopolamine(1ag/kg 1.p) and DIF extract(150sg/kg p.o).
Lardist : The total distance covered by the animal in large movement,

Smidist : The total distance covered by the animal in small movement.

* : Statistically significant value compared with controt data by T test( : p<0.05,
1 p<0.01, +++ 2 p<0.001).

ICR mice were orally administered of DIF or Tacrine and the acquisition training
trial continued once a day for 21 days. The videotracking was initiated at 1 weeks
after orally administered of DIF and the retention trial was carried out after 7 days
after the acquisition training trial.
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Fig. 14. Photograph on the memory deficit mice induced by scopolamine in the
distance movemet-through type Morris water maze test.

Control : Group treated with scopolamine(1ng/kg i.p).

Tacrine : Group treated with scopolamine(1sg/kg i.p) and tacrine(10ag/kg p.o).
DIF - Group treated with scopolamine(ixa/kg i.p) and OIF extract(150ng/kg p.0).
Lardist : The total distance covered by the animal in large movement.

Smidist : The total distance covered by the animal in small movement.

+ : Statistically significant value compared with control data by T test(* : p<0.05,
#+ 1 p<0.01, +++ 1 p<0.001).

ICR mice were orally administered of DIF or Tacrine and the acquisition training
trial continued once a day for 21 days. The videotracking was inttiated at 1 weeks
after orally administered of DIF and the retention trial was carried out after 7 days
after the acquisition training trial,
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