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Abstract

Objective :
This experiment was designed to investigate the effects of the PMCMT hot water extract
& ultra-fine powder on Alzheimer’'s Disease Model Induced by BA.

Method :

The effects of the PMCMT hot water extract on expression of proinflammatory cytokine
mRNA in BV2 microglial cell cell line treated by lipopolysacchaide(LPS).

The effects of the PMCMT hot water extract & ultra-fine powder on (1) the behavior (2)
AChE in serum (3) the infarction area of the hippocampus, and brain tissue injury in
Alzheimer's diseased mice induced with BA were investigated.

Result

1. The PMCMT hot water extract suppressed the expression of proinflammatory cytokine
mRNA in BVZ microglial cell line treated with LPS.

2. The PMCMT hot water extract & ultra-fine powder a significant inhibitory effect on the
memory deficit was shown for the mice with Alzheimer’'s disease induced by BA in the
Morris water maze experiment, which measured stop-through latency and distance
movement-through latency
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3. The PMCMT hot water extract & ultra-fine powder suppressed the over-expression of
AChE activity in the serum of the mice with Alzheimer’s disease induced by BA.

5. The PMCMT ultra—fine powder reduced infarction area of hippocampus significantly, and
the PMCMT hot water extract & ultra-fine powder controlled the injury of brain tissue in
the mice with Alzheimer’s disease induced by BA.

Conclusions

These results suggest that the PMCMT hot water extract & ultra-fine powder may be
effective for the prevention and treatment of Alzheimer’s disease. Investigation into the
clinical use of the PMCMT hot water extract & ultra-fine powder for Alzheimer’s disease is

suggested for future research.
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Agg  BV2
microglial cell line’lA proinflammatory
cytokine®] mRNA Zd & #3490 £33 in
vivo oM e d5FEE ¢ £ I»‘ii"?'—‘?z_’é
ARE BAR F=€ AD HH 4FHY 7]

#dd s ¥4 ] AChES Wsle #
Fatgda, HzAe ddEye 2 234

lipopolysaccharide(LPS)&

St

Hal B2 B2 vl Fos ARE Ago) 4
H I3} vlolo)
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MR

D AleF #7171

AleF % Cholinesterase kit, Tris - HCl, NaCl,
LPS, triphenyltetrazolium chloride( TTC ),
Nonidet P - 40, Ethyleneglycol - bis(B-
aminoethyl ether ), leupetin, NNN'’N’-
tetraacetic acid( EGTA ), phenylmethylsulfonyl
fluoride( PMSF ), DL - dithiothreitol (DTT ),
Diethyl pyrocarbonate( DEPC ), chloroform,
RPMI - 1640 ®j<F<l, isopropano!, ethidium
bromide( EtBr ), Dulbecco’s phosphate
buffered saline(D - PBS ), formaldehyde,
polyacrylamide, magnesium chloride{ MgCl, ),
DNase type 1< SigmarHUSA) A1E-& A3}
2.9, Taq. polymerase, DNase, RNase, 18]
31 Deoxynucleotide triphosphate(dNTP)+
TaKaRasAH Japan ) #&-&, Moloey Murine
Leukemia Virus Reverse Transcriptase( M -
MLV RT )¢} RNase inhibitor:= PromegaA}l
(USA) A E-&, RNAzolB+ Tel-TestAHUSA)
A F-&, fetal bovine serum(FBS)2 HycloneA}
(USA) A|¥EE, 2283 Dulbecco’s modified

NEREEIE

H o193 X 2% 2008 -

Eagle’s medium(DMEM)< BM, Indianapoilis,
IN( USA ) A&, Agarose FMCAF ( USA
) AEFE AHESHRAI, B - amyloid peptide(
Calbiochem, USA )¢ ECL - Hybond film(
Amersham, USA ) ¥ 2 & A GELS EF ¢
dFE AHEE AT

7171 spectrophotometer(shimazue, Japan
), YAl EE]7)( 3+ 78 Korea ), Bio-freezer(
sanyo, Japan ), €¥F&7|(DWT - 180T, o
<, Korea ), % %773 (Rotary evaporator,
BUCHI B - 480, Switzerland ), 4 A%7)
(Freeze dryer, EYELA FDU-540, Japan),
histidin affinity column& (Invitrogen, USA),
Windows 1D main program(AAB, USA),
stereotaxic frame(Adamec, USA), CELLection
Pan anti-mouse IgG-bead{Dynal, USA), brain

matrix(ASI  instruments, Warren, USA),
Primus 96 thermocycler system(MWG
Biotech., Germany), ice-maker(H]#d %3}

Korea), ELISA reader(Molecular device, USA),
CO; incubator(Lepco, USA), Cytometry{(BD,
USA), Microscope(Nikon, Japan), Cooling
microtome( Serotec., USA ), VIDEOTRACK(
animal and human being behaviour analysis
system, Viewpoint, France ) ¥ homogenizer(
OMNI, USA) 59 A& A1&319d.

2) 8%

B H¥EE Sletd AR E 65% oA
CoTBL/6AH = (F)Aetzol A Egel A
3 U7NA TYALE(ZGYE 221%014, =
A v 80%0°l3F, &4 5.0%°18, 23 & 80%

o]}, ZHE 06%°l4, A 04%0l4, AL,
Korea)®} E& H83 F58t32 A2 22+2T
A& St A 25U AgA g4 A

2 A% 4
$A7 F AYo) Agstgich
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3 4E

2 A AFEgE O ABREEEBE(
PalMihapChongMungTang, PMCMT )¢] A
TS (HBEE) "L NFR T,
AHE S A= dH SR B& Sy Yol A
TYe F Adste] AR AW 139 )
|7 &% o3 2

Prescription of
PalMihapChongMungTang(PMCMT)

oty 4 o g 2 2(o)
#HE  Rehmanniae Radix Preparata 16
iz Dioscoreae Rhizoma 8
%kEa Corni Fructus 8
HHE Moutan cortex 6
BRE Hoelen 6
EB Alismatis Rhizoma 6
S]:3 Cinnamomi Cortex 2
W Aconitipl;:rt)zrrzltiz Radix 5
SE Hoelen 4
BT Polygalae Radix 4
BE; Acori Gramineri Rhizoma 4
Total amount 66

4) AA 24 L T
(1) NREHEHE @552 E w8 2 49
9] A
JUREHEAE 138 E266 g S/ 1,300
3 o

g Fhated A FE7100A 342 F&3)
de A FY oiFate] o|F A FHAA
2 %33, o2 gA 52 A%/ S o83
o 9 Az VL ARLHHE 53
2(151 )& WE(-84T) HBEAA 400 ng/
kedl BEZ FH5 HAaq AedAT

(2) NREHRME Z0AEY Az 2 Hd
o] ZA

ZuA 22 AFH} YEEHL (F)F
A kA AASAEH, AR EE AEH,
Fotes, (U 1L, BT, AaRE, BE, W
B W TEE Ald Azd % Pin millE o]43}
o A 1 mmileE 2243 +S Turbo
milloll A H] ¥ (beater) 3] A 4% 6,750 rpm 2.2
T3 P EdE NEE T/ EF A
A BFE £2(ACWS, air classifying wheel
speed) 5,000~7500 rpme.2 F7] EFS$ 4
Alstdt, ole} Zo] A& zuAELS W
(-847TC) HA3tHA A& 2ol na} E3h3sto
400 mg/kge] FEZ FHTO et A8}
At

2. HH

) AZESH Bt

(1) M=k

mLFC= BALB/c 879 A% o =3
cool D-PBSZ 33] A3 ¥ 22 240 =
A3t & conical tube(15 mé)ell 2ol 1,400rpm
oA 5&Z AalF i, tubeol] Dulbecco’s
modified medium{DMEM ;
containing collagenase A(5 mg/m¢), DNase

Eagle’s

type 1(0.15 mg/ml), antibiotics(penicillinm
104 U/m, streptomycin 10  mg/mf,
amphotericin B 25 pg/ml)}-& €3 37C CO;
Hj k7)ol A 2A13F T2t v st oh oA 0.5%
trypsin-0.2% EDTAE #7}st ¥ 3083 A%
Hj k3t ok ik ¥ PBSE ¢F 23] 1,500 rpm
o A A #23 F DMEM-10% FBS| 15
4 T wigsidT. 1Fd F 05%
trypsin~0.2% EDTAZ mLFCAIZE &gs}
o] DMEM-5% FBS ] %] 10° cells/mt &
T2 230} 96 wells plated] EF3th
(2) AXEAH &%

AZTEA Z2HYHE SRB assayB9g oF
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7t iyt dge)] A&t mLFC MEs
37C, 5% CO; HiY71oM AF RS
Trysin-EDTA €402 g AEE] J&
2 gojum, 20x10°0e] AEEZ 96 wells
platedll 53813 wjE71(37C, 5% COl A 2
AIZE i ke 3 REHMYE EFEEEFE
FE 200 pe/mé, 100 pg/mé, 50 pg/ml, 10 pg/me,
1 pg/ml)& 48A17F B3k A stsich s gEs
Fof wjokl-g vl2jx PBSE 23 AHdR I
Z} wellell 50% trichloroacetic acid(TCA) 50

F 7b8tar 1A7F ¢ 4T A * S/
2 53] AH3 t1g well plateE F7] FollA
AZ3A T SRB(0.4% SRB/1% acetic acid)
£H8G 100 pl/well2 7F3FT Ao A 3087t
A M3l 3L 0.1% acetic acid #4202 ¢ 4~5
3 AHE g 37 FolA dxs 10 mM
Tris BaseE £3|AF . ©] plate® plate
shakerol Al 35 speedZ 5% 7t shakingdlil
ELISA readerZ 540 moll A &4 =8 =438}
Ath

2)  BV2  microglial cell linecl 4
Proinflammatory cytokine mRNA &) tf
& real time guantitative PCR £4

(1) EAT

BV2 microglial cell
Joh(Burke Institute, Cornell
USA)2. 2 X FF Wol, 24 wells plateo
ICHEE bzt £53 F 1247 o) S
ol @4 Z¥ DMEMoNA s Fe & A&
Wik dT3EE(100 pe/ml, 50 pe/m)S H7t
k3 1AIZE 3 LPS 01 wg/mbE A 23k 6417
¢ A g A

(2) FAA HPEA

@D RNA &

Hi - 2,000 rpmol A 58 SAEE F
FE AL AAsIL, of7]e] RNAzol” 500 mE

line Tong H.

University,

Hu g8 grtx g3t o] EF FH
i ofl chloroform(CHCIy) 50 W& A7l § 15
7+

& % 13,000 rpmell A €A B2d T o 200
e AZNe 3 4sle 2-propanol 200 i<}
S 23 o2 AHS EE IS 15
1"{-7

vaccum pumpol| A AZ3te] RNAE F£34
t}. 5%3% RNAE DEPCE A& 20 o &
F4ol =9 heating block 75Coll A &84 3}
71 % first strand cDNAZHA o] A8 T

@ RT-PCR

Reverse transcription(RT) #t-g-& Fujg
total RNA 3 ug€ DNase I (10 U/ul) 2 U/tube
€ 37C heating blockol A 30%7F wH8-3 %
7BCANA 108 T A7, oo 25 m
10 mM dNTPs mix, 1 # random seguence
hexanucleotides(25 pmole/25 ), RNA
inhibitor2 A 144 RNase inhibitor(20 U/ud),
1 8 100 mM DTT, 45 @ 5<RT buffer(250
mM Tris-HCl, pH 8.3, 375 mM KCl, 15 mM
MgCL)E 7HeF ¥, 1 m9] M-MLV RT(200 U/
w)E 718 o5 DEPC A2 S/FFEA F
% 54971 20 w7t AEE SHh o] 20 9
Hhg e 7 4L H 2000 rpmol A 523
A4 A73ste 37T heating blockd A 608% &
ot wk&-A|A first-strand cDNAE 418 o
&, 95T A 58 F<t X8t M-MLV RT
& BEE843 N7 & #4o] ¢85 ¥ cDNAE
Polymerase chain reaction(PCR)o| A}-&3}3
=3

@ Real Time Quantitative PCR

Real time quantitative PCR-Z Applied
Biosystems 7500 Fast real-Time PCR system
£ o83t F 33t Proinflammatory
cytokine F4x &@L SYBR Green PCR

wgg—
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Master mix( ABI )& A}83l41, internal
standard® mouse glyceraldehyde - 3 -
phosphate dehydrogenase( G3PDH )& A&
3513, primer?] HEF X7} 200 nMo] = A
uh-3- Al 7t} Real time quantitative PCR2] %
A& pre-denaturation 2 min 50C, 10 min
94T, 28 3L 40 cyclesw= 0.15 min 9T, 1 min
60CAA SasAt. 4 79 Quantitative

PCRS t&3 2ol AAFSA  relative
quantitative(RQ)E =33 A
y=x(1+e)n

{x=starting quantity, y=yield, n=number of
cycles, e=efficiency)

A8-¥ primerse o83 2o

@ mouse G3PDH

Forward Primer: 5° TGAAGCAGGCATCTGAGGG 3'

Reverse Primer: 5' CGAAGGTGGAAGAGTGGGAG 3

® mouse IL-1B

Forward Primer: CAACCAACAAGTGATATTCTCCATG

Reverse Primer: GATCCACACTCTCCAGCTGCA

© mouse IL-6

Forward Primer: 5 TCCAGTTGCCTTCTIGGGAC 3

Reverse Primer: 5' GTGTAATTAAGCCTCCGACTTG 3'

3) BAdl 23 AD HE AF 2de] 719
=3

(1) AD ¥Hel 83 24 Az

@ BAY o}vxAt Wi

BAE AD Hel A xS WHEJL, 1 o}
oAb BjE e g3 Z2(Scheme 1).

H-Asp—Ala—Glu~Phe-Gly—His—Asp—Ser-Gly~Phe-G
lu—Val—Arg—His-GIn—-Lys—Leu~Val-Phe~Phe—Ala—-GlI
u—Asp—Val-Gly—Ser—Asn—Lys—Gly—Ala—lle—lie-Gly—
Leu~Met~Val-Gly—Gly—Val-Val-OH

Scheme 1. Sequence of SA(1 7 40)

@ C57BL/6 A3 > 9] Hippocampus®] BA
4
BA(10 uM)E F¥)3ta AF & ketamined}
xylazine 2.2 v} 3} 3L stereotaxic frameol] i
4t F A7 ¥ 7E dEedv. 2 o
AD Hel A7 2dg e 93ted BA(IO n
M)E€ Hippocampus®l FU&=d, 2 4=
bregma(F7/1& AFH)ANA caudal(222] %)
WEko 2 1.2 mn, midlined A right® 0.7 o,
223 pial XA ol 11 mZE
microinjector®] injection speed 0.1 gf/min%t
total volume 05 w9 ZHo =z F33th
(2) AD He R7 249 71949 &4
Morris water mazeo| Al 453 1Y 13
ghr Al 30& oluiol poolll A platforme.E &
gte AHE Adsta, e AF 4t g
3 FoR e tERT, YA U E T (tacrine),
AREGHEHE 9455 E H4¥ 7400 me/ke)
o ABREIENE 2VAEE AET400 mg/
ko) o2 E/3t1, BAE TS F 257 T ¢A
NRD 3 7FE 1Y 13 FE F9E 319
o wpA) g |F3F FE Fo9 A 17U
33 72 T9 AHEZ water mazeol| 3 wlE]y
Y3 VIDEOTRACKS. 2 5 & AU
videotrack softwareZ ¥4]3}it}.

4) AD HH] A7 242 ¥4 U AChE €4
= 34
AChE &4 % ¥ cholinesterase kit® &%
davh. 8% 5 AChE 84 =& 4317 9
3o test tube$} blank tubeE H A3}, test
tubeol sodium chloride solution{cat. no.
150-3) 02 m¢$} serum 02 mME B3 £33
t}. Blank tube$} test tube]| 3.0 m{ water,
nitrophenol solution{cat. No. 420-2) 2 md,
acetylcholine chloride solution 0.2 m{¢& 37}
glt}. Acetylcholine chloride solutiong 7}
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= ABLANK - ATEST &4 9j3to A=
g EAHA.

5) BAS] o1& AD W} A4H 2 Xz
Ne) Heate B 2HEA B4
(1) HgRH =3

=
H ugoa FHE 49 =g
Aujel Aeld g ML F brain matrixE
o]&3te] 2 o] FAZ AE F 2% TTC &4
< 73t 2087 dAstATh TTC &4 ¢
o] Bz L HMor galo] g, 3y
H HEEE dMo] HA e HE A9 &
A& Michaeld] ¥ oz #gstAct Y
9] aANAD < (A / STY) + (Ay / ST) + (43
/STy + (A4 / ST4)]°] i, AT ALZL 2o 1’]’5}
3 3E Wy ST 47} section(2 mm)9] A A
W, BH(brain hippocampus):= 9
hippocampus -9 @A o] 1, riskel] w3 3
g arle M4 "3 %= @8k = BH
29 ¥ WA(LV)E (AT of area at
risk/ST of BH) x 1002 #2434}

(2) Hz=x &4 4

@ By HA

2’ AD He" AFAY HE 10%
formaldehyde 4ol 12 # AdHe 22
© &l Az FAI% TS, o9 scheme 2%
2e 338 At o] RS microtomel.
2 AHE e scheme 39 22 AAHE A
# Hematoxylin & eosin €& AA|sx2 3
g Hu| g A BESA T

Scheme 2. Tissue processing

Fixation

Dehydration

20% formalin 24 hrs

70% Alcohol 30 min.

80% Aicoho! 30 min.

95% Alcohot 30 min.

100% Alcohol 30 min.

100% Alcchol 30 min.

Dealcoh

olization

impregnation

Embedding

Section

cutting
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Xylene | 30 min.

Xylene 1 30 min.

Xytene I} 30 min.

Paraffin wax 2 hr.

Paraffin wax 2 hr.

Paraffin wax

Microtome
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Scheme 3. Harris Hematoxylin & Eosin staining

Deparaffinization

hydration

Washing—

min.

Xylene | 10 min.

Xylene 1 10 min.

100% Alcohol 2 min.

100% Alcohol 2 min.

90% Alcohol 1 min.

80% Alcohol 1 min.

70% Alcohol 1 min.

Nuclear Staining

Washing— —2
min.

Decolorization

Washing— —2
min.

Bluing
Washing— —2
min,

Cytoplasmic staining

Dehydration

Dealcoholization

Mounting

— Harris Hematoxylin 6

min.

1% HCI-Alcohol
4 drops

— Ammonia water
30 sec.

Eosin sol. 6-8 min.

70% Alcohol 1 mi

80% Alcohol 1 mi

90% Alcohol 1 mi

100% Alcohol 1 min.

100% Alcohol 1 min.

Carbol—Xylene 2 min.

Xylene | 2 min.
Xylene |l 2 min.
Xylene il 2 min.

Canada balsam

n.

n.

n.

rir

02
%
[}

rlr

AgollA  de A meanzstandard
deviation2 2 7] &3t} Morris water maze®]
9l AP 7 39| oA dLuiARAHEA]
(ANOVA test) 2 37138931, p<0.06 5ol A
Duncan’s method® A}$- HA39 1 Morris
water maze A¥9] Fo4L Kruskal-Wallis
testZ  HIFSHRAIL  HA p<0.0B  FEAAM
Mann-Whitney U testZ AFE AR sh5ic).

Im. B &

1. ABRSHRBES e Mxsy

AEREHEHESY AMEsdE AT do,
mLFCe A&E&E 1 pg/ml, 10 peg/ml, 50 pe/mé,
100 pg/ml, 200 wg/me AFTAA  zz}
96.6+2.2(%),  96.11£1.2(%),  91.8£1.3(%),
85.2+1.4(%), 80.7+2.1(%)2 743t}

2. BV2 microglial cell linedl M IL-1B, IL-6
mRNA 3o o|x= H&

1) IL-18 mRNA &&ol| nx|& Fg

BV2 microglial cell lineo 4] IL-18 mRNA
HE e 279 relative quantitative(RQ)3k
< 100022 7FEIdEs W, AHAEALS
0.220RQ)E etk o™, ABRETEAE 100 ug
/me, 50 pg/mie AETFLE Z+Z 0648(RQ),
0.715(RQ)Z YElyt)

2) IL-6 mRNA %3 nX& 9
BV2 microglial cell lineol] A IL-6 mRNA g
& AAdTol 0.005(RQ), ABKEEME 100
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pg/mé, 50 pg/me] ART-E 47 0.340(RQ),
0.423(RQ)E YER T

3. BAZ SEE AD HEl AF ol chet 7|
Ztel ofx &3

1) Stop-through latency Aol A 2] 719
#E oA 529

Stop-through latency & Ao, AN
3.921.3(sec), NZET2 85.9+5.8(sec)o| R o1,
tacrine ¥, ARGHENE @5-FFE, =
nAEE AIFE Z7 14.3+4.0(sec),
155+8.0(sec), 19.8+9.5(sec)Z =70l H] 3|
g A BE5E 1oy, 7 ¥ T
o1& zole= YA THFig. 1).

100
90
80
70
60
50
40

Stop-through latency (sec)

- + + + +
Normal Control Tacrine Extract Ultra-fine powder
PMCMT (400 mg/kg)

Fig. 1. Effects of PMCMT hot water extract & ultra—fine powder
on the memory impairment of BA-induced Alzheimer's mice
in the stop—through type of Morris water maze test.
C57BL/6 mice were trained once a day for 1 wk., then they
were divided into each group and treated by SA. And then they
were orally administered of PMCMT hot water extract, PMCMT
ultra~fine powder or tacrine for 8 wks. When 7 wks passed,
the Stop~VIDEOTRACKING was initiated three times a week
during the last week.

Control, #A—induced Alzheimer's mice: tacrine(10 mg/kg, p.0);
PMCMT hot water extract, and PMCMT ultra—fine powder(400
mg/kg, p.0).

Data represent means+S.D.

+ Statistically significant value compared with control group by
Kruskal—Wallis test and Mann—Whitney U Test(p<0.05). (N=4)

2) Distance movement-through latency &
HolAe 78 #BE AgA a7

Distance movement~through latency &%

oA, AT 1453%353(cm), WETS
1976.7+427.2(cn) o] 9 2.9, tacrine o &, A
ARG 5T, 2AEE 482
Z+7Z: 476.3 + 286.1(cm), 328.0 = 220.8(cm), 262.0
+70.0(cm) = 2o vlg] Fo3 A 95
Bojou, Z AT 7F f-9% Aol gl
(Fig. 2).

3000
2500
2000 -
1500

1000 -

Distance -through latency (cm}

500 4

o 4

- i + + +

Normal Control Tacrine Extract Ultra-fine powder
PMCMT (400 mg/kg)

Fig.2. Effects of PMCMT hot water extract & ultra—fine powder
on the memory impairment of gA—induced Alzheimer's mice in
the distance movement—through type of Morris water maze test.
C57BL/6 mice were trained once a day for 1wk., then they were
divided into each group and treated by BA. And then they were
orally administered of PMCMT hot water extract, PMCMT
ultra—fine powder or tacrine for 8wks. When 7 wks passed,
the Stop—-VIDEOTRACKING was initiated three times a week
during the last week.

Control, BA~induced Alzheimer's mice; tacrine(10 mg/kg, p.o);
PMCMT hot water extract, and PMCMT uitra—fine powder(400
mg/kg, D.0).

Data represent means=S.D.

= Statistically significant value compared with control group by
Kruskal~Wallis test and Mann—Whitney U Test(p<0.05). (N=4)

4. BAZ REE AD el 43 &3 uf AChE
of ojx= A&

AHe 83 W AChE BAHEE A4l
15.0+3.7(mU/m), HZZFL 214..0£24.9(mU/
mé)©] 3L, tacrine ¥ T2 33.0+17.9(mU/
m), ABKRAHEMEE d5FEE 4TS
167.7+17.1(mU/m) 2 =79 v]gte] {94
UA FAEAI, ARETEHE 2uAEE A
Y7L 17822145(mU/m)E 2T B3t
oA Aoy o4 gl thFig. 3).
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300 1
T 250
5 .
£ 200 4
£
2
3 150 4
£
7 100
2
-
5 s
o
BA

B + + 4 +
Normal Control Tacrine Extract Ultra-fine powder
PMCMT (400 mg/kg)

Fig. 3. Effects of PMCMT hot water extract & ultra~fine powder
on the serum AChE activity level in BA-induced Alzheimer
disease mouse model.

C57BL/6 mice were orally administered of PMCMT hot water
extract and PMCMT ultra—fine powder(400 mg/kg, p.0) and
tacnne(10 mg/kg, p.o) for 8 wks. Serum AChE activity measured
by cholinesterase kit and analyzed for serum level as described
in Material and Methods.

Data represent means£S.D.

» Statistically significant value compared with control group by
ANOVA test and Duncan's method(p<0.05).

5 BAZ & AD Hel 43 2E = xZ 9

slgate] 3 =H 240 olXes 2o

1D AD W) A7 299 5] njx]= g7

AD HH H# 2d HxA HF AV|E
A2 Az dERIdA FHEY At
86.72.8(%), tacrine T & 49.5+59(%), /\
BRETRE TFEES 76611.4(%), 2P A
B A EL 645212.3(%)E tacrine F9 T
I 2O AEL AP EFed vlgte &
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Fig. 4. Effects of PMCMT hot water extract and PMCMT

ultra—fine powder on the infarct size of BA-induced

Alzheimer's mice brain.

C578L/6 mice were orally administered of PMCMT hot water

extract and PMCMT ultra~fine powder(400 m/ke, p.o) and

tacrine{10 mg/kg, p.0) for Bwks. Cerebral infarction is visualized
by 2,3,5-triphenyl-2H—tetrazolium chloride and then
expressed as the LV myocardium that was at risk(a percentage
of the total area).

Data represent means=S.D

* Statistically significant value compared with control group by
ANQVA test and Duncan's method(p<0.05).
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Yool o

Fig. 5. Histological analysis of hippocampal lesions in the BA
-induced Alzheimer's mice.

C57BL/6 mice were orally administered of PMCMT extract,
PMCMT ultra—fine powder{400 mg/kg, p.0) and tacrine{10
mg/kg, p.o) for 8wks. Control{A}; tacrine(B); PMCMT hot
water extract(C) and PMCMT ultra—fine powder (D}, brain was
fixed in 10% buffered formalin and embedded in paraffin.
Paraffin sections were stained with hematoxylin/eosin. The
panels are representative photomicrographs of each of these
risk (1) at bright microscope (Nikon, X40).
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Fig. 6. Histological analysis of the neuronal loss in the B
A-induced Aizheimer's mice hippocampus.

C57BL/6 mice were orally administered of PMCMT hot water
extract and PMCMT ultra—fine powder(400 mg/kg, p.o) and
tacrine(10 mo/kg, p.o) for 8 wks.

Control{A); Tacrine(B); PMCMT hot water extract(C) and
PMCMT ultra—fine powder(D). Brain was fixed in 10% buffered
formalin and embedded in paraffin. Paraffin sections were
stained with hematoxyiin/eosin. The panels are representative
photomicrographs of each of these risk(l.) at bright
microscope (Nikon, x100).

&3} w=9ldk(senile
(nurofibrillary tangle)

zA%H 248 ®oln!,

on,
X
do
£
i ro

AD®] 7] A= BA, estrogen, apolipoprotein
E, PS, oxidants ( free radicals ),
proinflammatory cytokine®] I =, Alare] <
g &4, AFAGER, AFFEAA T B2
FuRIzt BateE Aoz gEA gled'®,
] & AD2} 71Zo g EAQ 7PHE LS PS
FARES] EdHolg} P RoEHTEY
HA(APP)9] B d o= Q8 BAYt HFoR
THEo XA H 11, o] BAY Ao AU =

o

oldke]l MAEAH o QU] AAAMEY 337}
dojdrtE Aol

BA¥E B-secretasel} y-secretaseol 93| &
BAeke] APPY] 9%7E ZeAA AW
BA9 AL AYHow NEEH T4 &
Az A5 2gete] A TAE S §E3Y, 7HH
2 0 2= astrocyte®t microglia® A 3AA
) %9} inflammatory cytokine® ¥¥H|d L&
sto] AT HYA W dong?

2ol BAY FA7IA thaiA g
A7t AyH e, BAY HYol H ol
Ao &araz 88 9 A8l reactive oxygen
species(ROS)9] A1bE F7HA171H A EW
Ca” 449 332 zdgozN wQuts
FAstn AAEAE eI E Aoz Bdy
glq_22*24)‘

FH ADY 1 F4% 7198 AL
choline’d A17ZAIS HHE AA dvkes F
A7t AN H 3 9P, 3] acetylcholines A}
Aete A ¥ ¥ 334 acetylcholineS #3) 3}
= 349 AChES F7I2 Q8 Agdods &

ot

Adte] AD #A19] A ARE #FstE
HEo] mAgm Yo,
H E A8 of AWk Z-E 9 choline’d
ABAE BEFF0 MAE & & A 4E
£ acetylcholine 3| A A2 FDAS] <)
& 92 tacrine $°] e, o1ES EHAT} A
&Holx] il YA Holr E4o] e Ao
AFEAl o kA BAEE 984S A
UAARE AA7MA 2 AE H7] 5 HAAERT
ADS 1xF T4 7198 | 2H7} 5
g Aoz 4HAg AP,

£ & ADY d9 ez e astrocytest
microglial cell 5] A3 TAEANA FHH =
proinflammatory cytokine®l] 2|3} A7 A 3 <]
Aol 2A ke JHdo] A H T YT, o

=
=
kS

o

- 105 -



- NBRERAG 5B E, TolMEUM Y| Alzheimer's Disease el 2o oixE 948 -

A HE 09 4 dF0E 22 9
3}4] blood-brain barrier(BBB)7} <45 H
A AXEo] TFAAAZ AY3te], &3}
2 microglial cello} IL-18, IL-6,
TNF-a %9 proinflammatory cytokineE<
FehshAl w2yl sk oA 9 cytokine 44
o] B o] FFAA AN FFHEEo] dojit
o, AL dEQ peroxynitriteE FEF
oz x AZAMEY APEE op7)EtA BoE 7
H2, AZ FEd A7) ol FojA; TP

gEBEmez mRs Ty, B, B
P o WEd Laln, MR K <REER
& - JUEAR > M e “EEE, - SHHH
B, BERKE, ST, SER, HERITH &,
AT, MROBGZEE, KBV, #HT
Heeeee"ol2h Bhe] FR S FARS Eigkel o 3

)" Oln

H e

¥ astrocyte

Azz Jlestn Qo Hike B 5 A
b gAL e g oz el g AAe A
33 Ak

HY&e ADY F83 W, ¥
%9 gojaty W §¥o T WHRE, BE
BE, FELE, KBER RIEE S Ao
O e gige] al WY BIBEE, TR
i, ETERAM, RUnEE, BmAE So=
wess ek ok

ARSHBHES AkbERET EHES &
FE EHoR MEEe (EREE) T ‘%
%%, ABREEHFTE o8t 71¢9 o, &%
2 iR 59 WEd g8¥3 gon® 2
ghol stAdl A B 2 o8] ZhA] BREHE R

Jjol o] X gs} el 82 5 glrhe
VRS AAE AFP5 A= Ak
WERS (LEER) P ARBEILOE

AL FE2Hon BEERAES X2sE dF
A HAupolm 2 Amk&THE ] BREES
9 B FmRe] At Qe A gy
o},

HZ 2nA 2 7]so] A FA &3
o G853 Qo ol B AFo| FE
A o] &E, oFe] 715, %9 76’%*5} FoAA 5
Fatte ATAIHL AP, B 455
ZET zulAED A Fo) chohne/“ AZRAE
o] gglol o) orlH e 719 ZE Q&

A AsAR L& 5 ke A9 2%
M7 paEdey, AT e BES 44
ojt},

olo Axte ANKEHHEBSY d5F2E
ZulAEL AFo] AD WA= FFE A
Ao g 7H3taR} in vitro AP A E¢F
25 & A58 LPSE A3 BV2 microglial
cell lineoll A IL-18, IL-62) mRNA 23 & #
Zatgdot. ©£38 in vivo A 8oME dFFE
2 2 2rAEESs AEE BAR 59 AD
e AF Y 7192 #EE PYF5A3}E Morris
water maze® T3 FAHI}Gon, A o
AChE®] W35 #&s g, Hx2 e 58y
B 2 2A&4 A3 58 #ES v /A
AE A7)0 Biste Hie)r),

WA A AH ] mLFCAA ABREHENE
o NESAHE 54 B Axy HEEL
2ol vl &) ABRETEY 1 py/me, 10 pg/ml,
50 pg/me, 100 pg/ml, 200 pg/ml AP TN i
o AT EFolA 80% o] 2 e
woh ol st ARE NKREMHE 45-FEE
& 471 FRAA AGAE ) AEFAE
JEIA &S ¢ Uey, & AFdA
E 100 pg/mioldhe] ABREMMIHES AHE-3HA
o}

2 A g oA BV2 microglial cell line®l] LPS
g AT & 44 08 59 /\%AEMB%
o] d4FE 5100 pg/me, 50 pg/ml)<S 8l
5 6AIZE wieksted, IL-18, IL-6 mRNA %}%%
gEsgEer. o A, 2EE AETAAN

- 106 -



ot

proinflammatory cytokine$! IL-18, IL-69|
mRNAS] Z&do] A=t
o]¢¢] AnZ

F e agdd
Morris water maze 34l FE9 F3Hes

3 7192 HAE] S8 AHeEE, TR
olglel @M EE A AL AHol ATt

ol T&°] FHd e GMES AHEstd

71998k 4, & L&A A3

Aoz® o] WyPg olfsld BARZ R E
3

E 9 JBRATREE 2vAidel v19E 7
AAEIHE =H3A
Morris water maze® ©|&€3F9 stop -

t

through latency$t distance movement
#A3J+=d, stop -
through latency$t distance movement -
through latency EF oA ARGHEBEE 45
F2E 2 2AET A¥Te] BF gz
a8l oA dE AlH A dES HY
ot Z AT e 7o Aol gt
(Fig. 1, 2).

ol AHZ ARGHHES BAZ A%
7199 g gk A a7t el ADS 7]
A4 A g A5AZN &£ F o
3 g

through latency &

AD ®H A3 2de] ¥4 U AChE €4 %
T cognex T, ABRAMMHE E5FE2E
AR TAA 2T vste fodA dA ZAa
ATt ol EM AREHEE o] AChES
3}l acetylcholine® A 3AIZ o ZMH 7)Y
g ZEE M7 A0t edE) gad
oH(Fig. 8).

2
A

=]
[o3]
2

eidAYMY selx M 193 W 28 2008 -

AD ¥H AF HzA9 JPAV|E AT
A7, AKRAEHEWE ZuAEE AT gz
o] vj3te 89 A7) FYEtA FasA
HFig. 3, 4).

AD e 45 Hx2A e &4 #Ed 2
o] 2 F9 A& hippocampus$] neuronal line©]
Aol vl Wol H5d &7E B,
cognex ¥ T3 ABRAHRHE @538 4
zulAE L AT A neuronal lineo] 3
AT AR S BEE 7 IAH(Fig. 5,
6), ol& /BRG] ¥ HER A AF
AMES 229 &4 dA3t= aF7t o
¥ dHE ADS J1AE AAE 4 o
2 g

2

o] &S Fos) B RGHEAES
BV2 microglial cell linesl A IL - 1B, IL. - 69
mRNA 28E& A4AHAY. BAZ +x¥ AD
W) Ao sl Morris water mazeg 53
stop - t hrough latency, distance movement
~through latencyl A 71998 AN & HE e
R, BAR FEE AD #WH HMFH FH F
AChE 84 EE #94 A dAstH L, Hz
2] A4 H ® 2AELE At Ao
UERsTH

ABREHENE €532 2rAEEY
ZHE aud 29, AR =9 AD Hel A
#Hel o3l Morris water mazeE E3I
stop-through latency % distance-through
latency ol Al 7198 ZE QAT Qo BF
fogt a3E velgoy AP Aole g
ot oheth "4 W) AChE 4% Ao eiA
o NRERWE €552 437N T 7
o4& Holx, HzA HILH AX &
e 2D AT FIH S B
ot

ot
b

upebx ABRESIEHIES microglial cell®)

~ 107 -



- ABRSREH d5FEE, RolJB YN Ho| Alzheimer's Disease el 2ol olxls g -

proinflammatory cytokines®} < =& 3 BA
oo g farEl ADS} cholined A3 A E <]
3o o3 ofr|E e 7198 ZEH| dig A
2o 88 £ S AeE #dEH, 204
B2 Ade A3 d 42 A A
g 9 Ao sk A AT Fo] AEHoR

o] Folzjel & Aog AtudH.

V. & #

A& E] AD HEe] 2do) vXe 9
&S #23 23 &3 22 8L A9k

1. \BRAEHE €558 BV2
microglial cell line®} IL-1B, [L-6 mRNA ¥ &
< AdAsA .

2. NRERAE E5FEES VALY
€ Morris water maze& %% stop-through
latency, distance movement-through latency
ZA4NAN FoA e 7198 AH 238

2348

3. MSKOTE 255 2E AD 36 479
93 W AChE 24< w214 QA dAIskch

4 ASRAREES 20 MRS AD 34

=49 38 FeE o4 9 A

NSREBIE G558 ZuARTE 3
a=ALS.

=X, = Ajﬂ
HE A% HzH &4e JARAH.

B

oj4el Az wFo| Hof /SEREHRE <
FE2EY 2l ELS AD A5 &8&2
A& Aoz A4, FF AP @
2 A7 48¥ Aeg AlsEn.

T

kil

A

2 3

1. o] ddAAHET ALYt
2002:203-8.

2. A, HAAAE Mgzt
2004:189-200.

3. BNE REKREEE. A& Mt
1978:610-1.

4. BEEEE AR dbrtrhErh B AR
1991:125.

5. FEW. rEHMEE. 5 R
1990:222-5, 233-5.

6. B . EAPENRE, JLaT B0 it
1993:793-5.

7. Pk REEE A KREX.
1996:55-6, 98.

8. FMEC 9. BEEEKER. A& .
1990:151-3, 308-13, 419-20, 426-8.

9. WA, ANAE, ol 4F. WG Ak
BBl CT1059 BAZ =% Alzheimer's
Diseaseliifig 2l mlX <= 9. T2
A1 783] 2], 2006;17(1):37-57.

10. 3+, A, ol 4 8. WG 1IA TR
o] Alzheimer’s Disease f5fiE Z ol v %]
= B Y04 RNHETEIA.
2006;17(1):59-78.

11 #72, o] d%, AU BB AEER
Wi  EFFEE, AT ZAE
microglia ¥ 71998 ZHE Wej x| v
= A4 s9Ae A,
2006;20(5):1200-10.

12. B, B, M. BB LA
BEUKENYY, BEEHRA B microglia
KELRE R R BRI, Boe KER
B eh B SR BT & & SRR IR, 2006;325-7.

10

- 108 -



-~ B MBYMT Bax] - A 198 N 28 2008 -

13, mRfhR. SEER. A BEHELL
1987:130-3, 148, 274, 275, 442, 443.

4. &M% 9. HEIE. A&kt
1999:313-6.

15. Song LL, Du GJ, Fan BY, Zhang DIL.
Study on pharmacology of ultra-fine
particles compound Rehmannia. Zhongguo
Zhong Yao Za Zhi. 2002,27(6):436-9.

16. Skehan P, Storeng R, Scudiero D, Monk
A, McMahon ], Visca D, Warren ]JT,
Kennedy S, Boyd MR. New colorimetric
cytotoxicity assay for anticancer drug
screening. Journal of the National Cancer
Institute. 1990;82(13):1107-12.

17. Michael LH, Entman ML, Hartley CJ,
Youker KA, Zhu ], Hall SR, Hawkins HK,
Berens K, Ballantyne CM. Myocardial
ischemia and reperfusion ; a murine model.
Am J Physiol..1995;269:2147-54.

18. Cacquevel M, Lebeurrier N, Cheenne S,
Vivien D. Cytokines in neurcinflammation
and Alzheimer’'s disease. Current Drug
Targets. 2004,5(6):529-34.

19. Li WY, Butler JP, Hale JE, McClure DB,
Little SP, Cziili DL, Simmons LK.
Suppression of an amyloid beta peptide
-mediated calcium channel response by a
secreted beta-amyloid precursor protein.
Neuroscience.
2000;95(1):1-4.

20. Downen M, Amaral TD, Hua LL, Zhao
ML, Lee SC. Neuronal death in
cytokine-activated primary human brain
cell culture ; role of tumor necrosis
factor—alpha. Glia. 1999;28(2):114-27.

21. Chiarini A, Dal Pra 1, Whitfield JF,
Armato U. The killing of neurons by

beta-amyloid peptides, prions, and
pro-inflammatory cytokines. Ital ] Anat
Embryol.. 2006;111(4):221-46.

22. Kontush A. Amyloid-beta ; an antioxidant
that becomes a pro-oxidant and critically
contributes to Alzheimer’'s disease. Free
Radic Biol Med.. 2001;31(9):1120-31.

23. Kourie JI. Mechanisms of amyloid beta
protein-induced modification in ion
transport systems ; implications for
neurodegenerative diseases. Cell Mol
Neurobiol.. 2001;21(3):173-213.

24. Ho PI, Collins SC, Dhitavat S, Ortiz D,
Ashline E, Shea TB,

Homocysteine potentiates beta-amyloid

D, Rogers

neurotoxicity ; role of oxidative stress. ]
Neurochem.. 2001;78(2):249-53.

25. Trabace L, Cassano T, Steardo L, Pietra C,
Villeti G, Kendrick KM, Cuomo V.
Biochemical and neurobehavioral profile of
CHF2819, a orally
acetylcholinesterase inhibitor for Alzheimer’s

novel, active
disease. | Pharmacol Exp Ther..
2000;294(1):187-94.

26. Kasa P, Papp H, Torok 1. Donepezil dose
~ dependently inhibits acetylcholinesterase
activity in various areas and in the

and the

postsynaptic cholinoceptive enzyme -~

presynaptic cholinergic
positive structures in the human and rat
brain. Neuroscience.
2000;101(1):89~100.

27. Sramek JJ, Frackiewicz EJ, Cutler NR.
Review of the
inhibitor galanthamine. Expert Opin
Investig Drugs. 2000;9(10):2393-402.

28. Wu DC, Xiao XQ, Ng AK, Chen PM,

acetylcholinesterase

- 109 -



- AKRERHEE 558, Zo|/MEYUHYO0| Alzheimer's Disease HEel 2o ojxie o8 -

Chung W, Lee NT, Carlier PR, Pang YP,
Yu AC, Han YF. Protection against
ischemic injury in primary cultured mouse
astrocytes by bis(7)-tacrine, a novel
acetylcholinesterase inhibitor. Neurosci
Lett.. 2000;288(2):95-8.

29. Cheng DH, Tang XC. Comparative
studies of huperzine A, E2020, and tacrine
on behavior and cholinesterase activities.
Pharmacol Biochem Behav..
1998;60(2):377-86.

30. Pyo H, Joe E, Jung S, Lee SH, Jou L
Gangliosides activate cultured rat brain
microglia. J Biol Chem..
1999;274(49):34584-9,

31. Hunot S, Dugas N, Faucheux B,
Hartmann A, Tardieu M, Debre P, Agid Y,
Dugas B, Hirsch EC. FcepsilonRII /CD23 is
expressed in Parkinson’'s disease and
induces, in vitro, production of nitric oxide
and tumor necrosis factor-alpha in glial
cells. J Neurosci.. 1999;19(9):3440-7.

32. BOoUHE. SR ARHERM. A S RHEE
Proele. 1985:37, 124, 196, 229, 217-8, 229.

33. BREM. BT Z TR BRYREA GBS
g, OHHE. H21. 1995:61.

34. Xu YH, Wang NS. Review and analysis
of present status of the micronization of
Chinese traditional medicine. Zhongguo
Zhong Yao Za Zhi. 2004;29(6):497-500.

- 110 -



