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Effects of Amomum villosum(AMV) Extract
on the Alzheimer's Disease Model

Bo Yun Choi, In Chul Jung, Sang Ryong Lee*

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

This experiment was designed to investigate the effect of Amomum villosum(AMV) on the Alzheimer’s disease.
The effects of AMV extract on amyloid precursor proteins(APP), acetylcholinesterase(AChE), glial fibrillary acidic
protein(GFAP) mRNA of PC-12 cell line treated by amyloid 3 protein(AB) ; IL-18, IL-6, TNF-a mRNA of THP-1 cell
line treated by lipopolysaccharide(LPS) ; AChE activity of PC-12 cell lysate treated by A ; serum glucose, uric acid,
AChE activity of memory deficit rats induced by scopolamine ; behavior of memory deficit mice induced by
scopolamine were investigated, respectively. AMV extract suppressed APP, AChE, GFAP mRNA in PC-12 cell treated
by AB ; IL-1B, IL-6, TNF-a mRNA in THP-1 cell treated by LPS ; AChE activity in cell lysate of PC-12 cell treated
by AB. AMV extract increased glucose, decreased uric acid and AChE significantly in the serum of the memory deficit
rats induced by scopolamine. AMV 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
AMV extract might be usefully applied for prevention and treatment of Alzheimer's disease.
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1. A=
1) Alek 8l 7171
2 o] AR A]eF & Cholinesterase kit(420-MC,

sigma, US.A.), scopolamine, Tris-HCl, NaCl, Nonidet P-40,
Ethyleneglycol-bis(8-amino- ethyl ether) N,N,N’,N’-tetraacetic
acid(EGTA), ride(PMSF),
DL-dithiothreitol(DTT), leupetin, Diethyl pyrocarbonate(DEPC),

phenylmethylsulfonyl fluo-

chloroform, RPMI-1640 diQkH, isopropanol, ethidium
bromide(EtBr), Dulbecco’s phosphate buffered saline(D-PBS),

formaldehyde, poly acryl- amide, magnesium chloride(MgCl2)
2 SigmaAlUS.A) AEES AKESIH S0, Taq polymerase®}
Deoxynucleotide triphosphate(dNTP)= TaKaRaAl(Japan) A|Z
g, YHALgA(Moloey Murine Leukemia Virus Reverse
Transcriptase ; M-MLV RT)@} RNase inhibitor= PromegaAl
(Madison, US.A)) H&&, RNAzolBE Tel-TestAHUS.A) A&
HycloneAHLogan, US.A)

= 52 AIE5I3

&, 2efolaF(fetal bovine serum)<
HMEE, 12l Agarose= FMCAHUS.AY A
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Japan), rotary vaccum evaporator(BUCHI B-480, Switzerland),
freeze dryer(EYELA FDU-540, Japan), centrifuge(sigma, U.S.A),
Japan), 96
system(MWG Biotech,, Germany), plate shaker (Lab-Line,
US.A), ice-maker(H]&1}8}, Korea), ELISA reader (molecular
US.A), % homogenizer(OMNI, US.A),
chemical analyzer(Express 550, Ciba-Corning co.,, US.A),
VIDEOTRACK (Animal and human being behaviour analysis
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AgE spectrophotometer(shimazue,
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devices, automatic

system, Viewpoint, France) 59| Z0]iT1.
) B2

2 deg Qdlkd  A1E¥ International  Cancer
Research(ICR)7| 4472} Sprague-Dawley(SD)A #AA{E= gh=248
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(1) M Ene

& 479 #H F£Z ME(mouse lung fibroblast cell ;

mLFC)~ BALB/c 429 5 XS cool D-PBSE 33] &3}

5 A2 270 E HArigt & conical tube(15ml)ol] 2o 1,400rpm
oA 587 ALEE|GEL, tubed] Dulbecco’s modified Eagle's
medium{DMEM ; BM,
Indianapoilis, IN, US.A.)), DNase type [ (0.15mg/m{, Sigma,
US.A.), antibiotics(penicillinm 10*U/m¢, streptomycin 10mg/nt,
amphotericin B 254g/nf)} € @il 37C CO; wi7|olA] 2417}
&0t kS, 0.5% trypsin-0.2% EDTAE 718t & 3087} 7
& MYUBTh MY B OLUAEWZIARSPES)E oF
1,500rpmoflA] Q412218 & DMEM-10% FBSo| 15 &9Qt vl
STt 1FY & 05% trypsin-02% EDTAE mLFCH ZE Eg)
5] DMEM-5% FBS siQoio] 10°cells/ml SE2 2&o] 9%
wells plateol] BFSITL

PC12(ATCC, CRLI721) MEFE  ratd]
pheochromocytomaolA] FelE AMZEZE DMEMo 10%
I 5% Eior EHCE mYSBINACE

@ ME=Y &8

/L—“ ZTEAMUEIS

.containing  collagenase A(5mg/m¢,
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SARPH 2 SRB assay’'g izt WSl AEo] A}
313} PC-12 M ZFEQ}F mLFCE 37T, 5% CO, HH&E7[o)A]
Al RE Trysin-EDTA RO F Tl M EE0] T E woju
1, 2.0x10719) M EE 96 wells plateoll 53t dlY71(37C,
5% COxollA] 24171 BHQSE & Wi- FEEEE &k 400ug/nt,
200pg/ml, 100pg/ml, 50pg/ml, 10ug/ml, lug/ml)S 48A17F SOF
HelelEet. S E 2ol YR E Helil PBSE 23] A&EH
c} 2 wellol] 50% TCA(trichloroacetic acid) 50u0E& 7181 14]
1F BQF 4ol WXIS}. E/SE 53] MG thz well plateE
&7 BoflA] ARBICL SRB(04% SRB / 1% acetic acid) 84
100p0/well2 7}6T A 204 3087 JAsich 1211 01%
acetic acid SM O F oF 4~53] Mgt tlg 371 SolA X!
3 10mM Tris BaseZ &81A1ZiCE O] plateE plate shakerolA]
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5speedZ 587} shakingSlil ELISA reader 540mmollAl &3 %
=EBICH
3) PC-12 Al EZ 0] APP, AChE, GFAP mRNA & THP-1 4]
EFoA] IL-18, I-6, TNF-o mRNA 218 241
(1) orEAE)

PC-12 A ZEFE

2412F 014 2eHo}

é?—% 2 100ug/me, 10pg/me3 Tug/mio] &
AlZF & B-amyloid(AB) 100ME A215HH 6/&]7
ATt

THP-1(ATCC, TIB-202) MZEF=
DMEMoll 10% SEfo} @&, penicillin (100U/mg), streptomycin
(100ug/me) 1211l 10pg/meS] gentamycine] BH3E uherHol
95% air/5% CORl 37T wiekjolAl  uiRks  Zol
lipopolysacchride(LPS) 2ug/mlE SAl X215k proinflamatory
cytokineS FEIAZACE B FEES A2l 1417 Fofl Hank's
balance salt solution (HBSS)O.Z M AT Fof| LEHo} 25 Z3
DMEMBHAIo) 1004g/ me, 10ug/me, 1pg/m) L2 H746Kd 6
A1ZF St HRKSIT.

(2) mRNA =&
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1 AYETIS 4EUS MASH
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B} SIA0} THA 13,000rpmolA] 4] } % 80% EtOHE e
MBI 387 vaccum pumpolA] 7AEREIH RNAE FE5IH
Z&3F RNAE diethyl pyro-carbonate(DEPC)E A21gh 20ﬂ£_4
S5/ %0] =0 heating block 75Col|l4] B&X43} A7)
strand ¢cDNA ghdoll ALZ3193

(3) RT-PCR

AdZA} HH2(Reverse Transcriptase ; RT)2 FH|E total
RNA 3ugE 75TColA 58 S0t ¥y A7), olo 2540 10mM
dNTPs mix, 146 random sequence hexanucleotides(25pmole/25
uf), RNA inhibitor=A] 1u¢ RNase inhibitor(20U/uf), 1ul
100mM DTT, 4544 5xRT buffer(150mM Tris-HCl, pH 8.3,

3.5
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US2 o] SEE 3u9 DNAE FH2Z AMg6hl, FEo
8t primer= interleukin-1B(IL-18), IL-6, Tumor necrosis
factor(TNF)-q, B-actin, APP, AChE, GFAP 12]1 G3PDHE &
=571 Sisid primer(20pmole/ ;£)&}
primer(20pmole/ uf)E EEH5I 1E 715HL, THA] 3l 2.5mM
dNTPs, 344 10xPCR buffer(100mM Tris-HCl, pH 8.3, 500mM
KCI, 15mM MgCl), T2]3 0184 Taq. polymerase(5U/ ul)E
716 the A& B3Vt 30wt HEE 9dERaE Jokl
pre-denaturation(95C, 5&), denaturation(95), annealing(55C,
15), elongation(72°C, 12)& 253] A|#3} F post-elongation&
72TollA 38 &0 EXH2E PCRE +#skl 2t PCR
productse 20424 1.2% agarose gelo] loadingslo] 120 V 274
oA 2087 718 &S Baled 24518

Oligonucleotide sequence®] §7juig 2 ti=3 2ttt
@ human IL-18

sense antisense

5-CCTCTTCTTGAGCTTGCAACS
5-AGCCCATGAGTTCCATTCAC-3

sense oligonucleotide

antisense oligonucleotide

® human IL-6

5-GACTGATGTTGTTGACAGCCACTG-S
5-TAGCCACTCCTTCTGTGACTCTAACT-8

sense oligonucleotide

antisense oligonucleotide

© human TNF-a

5-AGCGTGACTGAACTCAGATTGTTAG-3
5-GTCACAGTTTTCAGCTGTATAGGG-3

sense oligonucleotide

antisense oligonuclectide

@ human B-actin

5-TGGAATCCTGTGGTCCATGARAC-3
5-TAABACGCAGCTCAGTAACAGTCCG-3

sense oligonucleotide

antisense oligonucleotide

® rat APP

5-TCTTTGCTCAGCGACTTA-3
5-GTCACAGGTCTGAGCATCT-3

sense oligonucleotide

antisense oligonucleotide

(® rat AChE

5-TCTTTGCTCAGCGACTTA-Y
5-GTCACAGGTCTGAGCATCT-3

sense oligonucleotide

antisense oligonucleotide

rat G3PDH

5-ACCACAGTCCATGCCATCAG-3
5-TCCACCACCCTGTTGCTGTAS

sense oligonucleotide

antisense oligonucleotide

PCR product9] 22 Windows 1D main program& O] &6}
o} #Daktheight HYOE FHEBIHTH
4) PC-12 A ZF M EH ulZol9) AChE 4T
) Azg g 25
PC-12 M ZZoll W= FEE(100ug/nt, 10ug/nl, 1pg/nl)S
HESHL 1A1ZF & AB(IOUM)E H71810d, 4417 Al viks)

=
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A E S8lHE Yol AChE ST A2 SolH
A7) 25k 50129 lysis AEEM(Tris-HCI(200mM, pHS.0),
150mM NaCl, 0.5%(v/v) Nonidet P-40, 0.IlmM EGTA, ImM
PMSF, 0.1mM DTT, 10ug/mé leupetin}S E8H5l & H-SollA 30

e = ]
270 wiBHT 587 4 B2l8 & Bradford GO R o

o = =
BYTE &7

Mo ok

WRS HUGI 0O R EHFIRCE
(2) AChRE 845 &3

SR 7t tubeol] water 3.0m¢, nitrophenol solution 2.0mé,
acetylcholine chloride solution 02m¢E H716IHCE 58 £
acetylcholine chloride solutiong #71¢} & A7te GE5] 715
Skl 25T 2% ollA] 3087 ulFA]1Z] & ELISA readerZ 420nm

o EBES SEER
5) Scopolamine O 2 FEF acetylcholine ZE 2A] oaol o
LY
(1) o¥= 5o 9 scopolamine FA}

307E SDA WA 5RIZIE 17 QR Bl obFd ATIE 3l
A W2 UET, Tacrine(l0ne/ k)@ BT-FIS YUNET, B
1= 2E2(75ng/ke)S 102 B0 ZF Folgh AT 3 T2
LFR1, scopolamine(lng/k)S 7Q7 19 18] 87 F4} & 4
AHAHOR dHg AMEsl] EHE 2eloldrt

(2) Glucose, uricacid®] &4

zEsielch 88 3
517) 91810 test tubeSt blank tubeE FA]
811, test tubeol| sodium chloride solution(cat. no. 150-3) 0.2m¢
9} serum 02mE Y1 28519 c) blank tube®} test tubeo]] 3.0
nf water, nitrophenol solution(cat. No. 420-2) 2m¢, acetylcholine
chloride solution 02m& A7ISI}  acetylcholine chloride
solutiong H713t & A7t Y3 71E6H 25T F20A 8
3}5] 3087} A7) & ELISA reader 420nmojlA] EEEE
ABIct 1 Z3= AA = ABLANK - ATEST Z4lol| 93}
gyTe 535
6) Scopolamine2 F
Moris water maze 4
(1) vk ag W oE 5
Morris water maze@t Z1Z20] 90cnO] L =017} 2k 30em@! 4
Z£E $20] 7T FREEG 2/38T AL L Ol 43 =
2 4 U= AZo| 10eme! YEF platformE X8 #Z0ITt
1 22217} Morris water mazeol|A4] 1 18] 8HE8k5A] 30% oW
ol poolollA] platform@ 2 EEhh= MFE HHoIct UER
ICRA 47 100218 & #28 5l RT, TH % s*(tacrine
10mg/ kg p.o), LB T(FH~ 75mg/keg p.o) 2=
A& kg2 B} platformd] 22= HHEE
@) 7o

=3} 02 Edyl £EE ICRA MFoll scopolamine(lmg
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AChE SN EE £H
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1. mLFCS} PC-12 M ZFo g Al Z 54

mLFCY] BZEgo] JolAE thErol 18} 2004g/me 01512] 4
AT 83+37(%)E =78
HYIoH, PC-12 A ZFQ MEGE tE 7ol Hig] 100
g/l O1512] A TFolAis & W7t QUL 200, 400ug/meS] A8
oA 87429, 85+4.3(%)E S04 UA ZAFIACKTable 1).

Table 1. Cytotoxicity Effects of AMV Extract on mLFC and PC-12
Cell Line

Viability(% of control)

o O .
mLFC PC-12 cell line

Control 0 100£5.1” 100445
1 97457 98+49

10 98+45 96435

50 96+3.6 B+5 1

AMY 100 932 89+42
200 86252 87429

40 8337 8524.3*

a) © Mean * Standard error. * ¢ p<0.05

2. PC-12 M ZEZQ] APP, AChE, GFAP mRNA 218 & &3}

APP mRNA wio] Qlojal BAHre 28(HY)E Ve o
AFS 198(HYE UEhOH BT 100pg/md T AFTE
156(Ht), v~ 10ug/mé Tl LB 201(Ht), 1= Tug/mt T

=S =R SR

A2 203HY) 2 F VIEhITHFig. 1).
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:
g
>
=
<
+

+AMV (pg/m1)
+AMYV pg/ml)

Bramyloid (10uMY

“—564bp

1 <«—452bp

Fig. 1. Inhibitory effects of AMV extract on APP mRNA expression
in PC-12 cell cultures after treatment with AQ.

AChE mRNA h8lo] ol B4e 25HYE LERGL
HEZS 17IHYE BRI BIC 100us/nt T UBT2

(=8 =21 N

32(Ht), BH= 10pg/mé ol AEZE 145(HY), W lug/mt T



0] Alzheimer’s Disease WE| T@lo] n|X)= H&}

A7 2 173HY 22 UERATHFig. 2).

DNA marker
+AMV (108/ml)

{Normal
+Control
+AMV (Ifiz/ml)
+AMV @g/ml)

[Sd my loid (16¢h )

AChE

G3PDH XX ehed +—452bp

Fig. 2. Inhibitory effects of AMV extract on AChE mRNA expression
in PC-12 cell cultures after treatment with AR,

GFAP mRNA 2o Qlojx] A7 78HYE LIEREL
ATS 148(HYZ LIEROM B 100ug/nl B0} ABZS
16(HY), 5= 10ug/nt Bl AFTE 52(HY), B lug/mt T
AEFS 109(HY)E VIERITHFig. 3).

+AMYV (1082/ml)

=
m
=
-
=
£
<
z
[=]

iNormal
+Control
+AMY (1@g/ml)
+AMYV (hg/ml)

B-amyloid (J0ouM

sl +—— 324bp

e G "M« a52bp

Fig. 3. Inhibitory effects of AMV extract on GFAP mRNA expression
in PC-12 cell cultures after treatment with AB.

3. THP-1 Al ZolA] IL-1B8, IL-6, TNF-a mRNA &3 o® g3}

IL-18 mRNA @adof] JQojA Fare 56(HY)E LIERIL
HETS 197(HYE LJERI O BT 100ug/mé Fo] A2
47(Ht), A 10pg/mt Tol AL 16(HY), B lug/ml TS
AT 184(HNE LIERICHFig. 4).

DNA marker
+Control
+AMV gg/ml)

LPS (2 pgiml)

-

Fig. 4. Inhibitory effects of AMV extract on IL-18 mRNA expression
in THP-1 cell line cultures after treatment with LPS.

[L-6 mRNA w&lof QlofAl Hahre 14HYZE UERG L th
ATE 208HYZE LIERGCH BMZ 100pg/ml o HETS
23(Ht), = 10pg/mt Tl B2 86(HY), - lug/ml T
AT 171HYE LERGTHFig. 5).

DNA marker

=
£
o
Cl
Z

+AMV (4z/m 1)

l+-Control

o

Fig. 5. Inhibitory effects of AMV extract on IL-6 mRNA expression
in THP-1 cell line cultures after treatment with LPS.

TNF-o mRNA 2&iol ol Hade 2HYE Ve
HETE 168(HYE LIERGCH - 100pg/mé Fol A2
55(Ht), i~ 10pg/mt T4 AT 0(HL), BMZ 1ug/ml T
AEZS 139(HY 2 LERITHFig. 6).

+AMYV (106z/m1)
+AMYV (18g/m1)

DNA marker

i Normal

Fig. 6. Inhibitory effects of AMV extract on TNF-a mRNA expression
in THP-1 celi line cultures after treatment with LPS.

4. PC-12 N ZEF M zd chilEolA] AChE 8% oA g3
PC-12 MEF M4 TEolA] ACKE 5% IA gH&E
Zi i Z ol HIs] Bmg 100ug/ml, 10ug/w, 1ug/mE F

=
OIS} ABITS 747} 37.8:4.6, 61.0£7.2, 864+5.7(%) 2 LIEL} &
ol Q= A ENS BACHFig. 7).

AR (10 uM) treated .

2
<
PR

=3
=}

o
I=1
*
*
*

AChEActvity( % control)
b -
< <

%)
=}

0 4
Media Control 100 10 1
AMY extract (pg/ml)

Fig. 7. Inhibitory Effects of AMV Extract on the AChE Activity in AB
stimulated PC-12 cells.

5. ScopolamineQ T FEH 719 TE WA HEo EFHW
glucose, uric acid, AChEd] thet 234

Glucose= R 20| 56.5+4.2(ng/ d0)Q1E] HISKA, tacrine F
o AET2 42 611248, 71528 9(ng/ d)E AS5E BHO
U 20142 2iickTable 2). Uric acid= thEFO] 2.54+0.19(ng
/A0l VIS, tacrine BOIT AT 42 2061017,
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2.02£0.06(mg/ d0) 2 LIEFLY
(Table 2). AChE activity= tHE

= 7YY U AAGAE HMrt
0| 69.3+5.6(U/ mf)QIH] HISkad,

tacrine £ 773} 8T+ 2}t 31.347.1, 40.1+6.6(U/ml) .2 Lt
B} 25 904 Qe ZAfHE BCHTable 2).

Table 2. Effects of AMV on the Serum Level in Rat Serum
Acetylcholine Decrease by Scopolamin Induced Amnesia Rat

Group e ) o
Normal 878+47" 124%0,03 26715
Control 56542 254+0.19 69356
Tacrine 61.1248 206017 31.37 47
AMV 71589 2.02+0.06* 401166
a) : Mean + Standard error. * : p¢005, ™ : p¢001, = : p{0.001

6. ScopolamineC E 7T ¥ SG1} 7|2 4F Hdol of

st g

1) Stop-through latency &40 71 TE A g3
Stop-through latencyE HaleH A3 thAR 70| 80.6+13.9 (sec)

F LIERS, tacrine B2 15.2+4.0(sec) 2 LIERACH, AE

2 384131(seq) 2 LIENLL ROY U= UEE BICHFg. 8).

(-
83838 88

Stopthough latency (sec)

AMYV
Eplimedied giter IBmia

‘Tacrine

Control

Pre-training

Soepeineiee f1mz Ry
Fig. 8. Effects of AMV on the memory deficit mice induced by
scopolamine in the stop-through type Morris water maze test. * : p<0.001

2) Distance movement-through latency ZF0A419] 7]oded Z1E]
AR &34
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Fig. 9. Effects of AMV on the memory deficit mice induced by
scopolamine in the distance movement-through type Morris water
maze test. =™ : p<0.001
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Fig. 10. Photograph on the memory deficit mice induced by
scopolamine in the distance movement-through type Morris water
maze test.
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