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Abstract

The deficiency of the neurotransmitter acetylcholine(ACh) is responsible for the initiation of Alzheimer's disease. In
addition, there is a simple evidence that oxidative stress significantly increases in persons with Parkinson's disease compared
to age-matched healthy persons. Therefore, the objective of the study was to investigate the neurodegeneration inhibitory effect
of soybean(Glycine Max) and Yak-Kong(Rhynchosia Nolubilis) by measuring the degree of inhibiting Acetylcholinesterase
(AChE) catabolizing the ACh and the free radical scavenger effect in vitro. AChE was measured by the minor modified
Ellman assay. Free radical scavenging activity was measured using 1-diphenyl-2-picrylhydrazyl (DPPH). First, the MeOH
extracts of Soybean and Yak-Kong showed the AChE inhibiting activity of 62.0+2.43% and 65.0+3.29% at the 5 mg/mL
concentration. The 50% inhibitory concentration (ICsp) of AChE was 1.96 and 1.31 mg/mL in the MeOH extracts of soybean
and Yak-Kong. Second, the MeOH extracts of soybean and Yak-Kong showed the free radical scavenger activity of
23.1+4.26% and 80.7+4.61% at the 5 mg/ml. IC50 of free radical scavenger activity in Soybean and Yak-Kong was 13.00
and 1.41 mg/mL in MeOH extracts and was 5.95 and 2.74 mg/mL in hot-water extracts, respectively. In this study, the extracts
of Soybean and Yak-Kong showed powerful effects in the AChE inhibition and free radical scavenging. The extracts of
Soybean and Yak-Kong were expected to prevent the many neurodegenerative diseases.
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5] A& Fleta Jlon 53], Qg Ag FoA F
= A EA A T e HAA A73AES X0,
Alzhemier's disease(&z23}o|n| )¢} Parkinson's disease(33]
&%) Fo.2 Ble] Robn sieh RARAR $A0) 212
7 1998 9] Q179) 83%0) SRR 252 L] A v e
7} Atk B31E 9 31(Korea Health and Welfare 2000) o] o]
w2} X ujol] thgh A7 Eelx] s gITOTA 1987). u]%
o] 3% 654 o] &9 =Rl Q179 10%, 804 o)< 7
15~20%0]5, 2050'dol|= X &z} 427} 7408t ol o] 2
A 2 Ael2la 3 tiDaily Economics 2001).

o] WAl e o2l JEA7E Yoy m&FEe] e
FE o] ko v(Fratiglioni et al 1991, Sulkava et al
1985, Stern et al 1994) Q1= 58 o] 7A@ o] FFihe] B
goll oJste] ol & Qvke RaE U 2(Rosenberg &
Miller 1992, Jama et al 1996, Rue et al 1997, Emery et al
1995), HE 7o olshR FYke] A FYol A%
L ATE aQlolgka sl thPark et al 1999, Lee et
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al 2001). AFshe =8lof| J&FS vIXHA FH1E ol d-
At A feld oz FrHvke SAEC] Bten, g3t
ojm & A7 Mg EARQI Acetylcholing(ACh)o| 7 /4<l10l H]
& RZa AA7]50] MaE A AAV AL FHoR 4P
A Qi) olof] ot ER Es| FA(Acetylcholinesterase,
AChE)E A A olAEE- ] FE S7H7]= Aoz <
7155 ZAAA Awjx] Rl AHE-sk ATHKoutsiliery et
al 2002).

Isoflavone & S| AERAI} 24 {FAMS 712, 2+
= 82181 Aol dAEZ2A &3S Ve phytoe-
strogen®] YFo|tHKim & Kim 1996). wety =thes
(Anderson et al 1999), HMessina 1995), 418 A= 3 Antho-
ny et al 1996) 59] o T3y} = AoE BHyETw 9o
U, AEZAE VI A" AT o Y 2 55
9 B8-S el ilEe] Ao =3l AVH1
9l ¥HA, jsoflavone & o| AE A 89 A% weo) o}
2} agonist/antagonist®] F 283 7EA| 1 QAT F2Rgo] A
2] YIchKim et al 1996). OIF-5-9] FHUAEE= o 2EZA
< 22 3T genisteine jAEZA 849} At
AN2EZA S AR st AR He IgA
gk 3 {7 o) F HF A 2ERIS] Ut HAasHH
A LA s BF4 3ol genisteino] o AEZA L] AHE
vehfozn 89 uky gltiMessina et al 1994, Kim et al
1996). tholl= genistein?} daidzeino] 2% ghf-Elo] glo]
ZE3 A8 S 2E 7 U HFeE JHFem it

¢ isoflavoned THF FHotaL Uw FF(Rhynchosia
molubilis: yak-kong)2 (Kang et al 2001) F o] &, = A&
g 59 olgoz gHyIr|k st AR FF
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frEo] Qo] FSTH R et AU R AT 2
Zo)thKwon & Song 1996). 221} 2 Baula e Fo
& FNA isoflavones& AT o] = ETHFF, AF
A, A3 AST 2L A EE Adsket Z3) e A
oz ¥ 39t Messina 1995). B3k Wei Sl ot 5

9] genistein< superoxide anion®] FAE At tumor
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1. Mz 2 Alet

AFE AV PRAE PYET, e JAUE PA
AHS TEE B27E)AA stk Tacring(9-amino-1,2,3,
4-Tetra-hydroacridine), DPPH(1-diphenyl-2-picrylhydrazyl)-S-
Sigma AKSigma, Missouri, USA)o| A i3t o™ 1 9] Al
5L Al AFS AHEEATL

2. T2 A4E FEE =AM

N H(Glycine max)®t 2FF(Rhynchosia nolubilis)e] o eh-&5
2. 2] &0l A] 70% Methanoll| 24417t 33 8H{ F=&3}H T}
Z N2 filter paper(0.22 ym poresize, Milipore)] 4| 2 o 3}
] rotary vacuum evaporator(Sunil EYELA, Japan)2 7H3bs
F 5A0ES PRIEe) RS AHedlgn, 99
e 7 Azel 20We] B& Y3 ARG 245
H) QAR F 55 2L FAAZ sl AHESASITHKang
et al 2001).
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3. Acetylcholinesterase inhibition assay

AChE &4 2742 Ellman “'H(Ellman et al 1961)& 2
83 ELISAY S o] &3] £73l%{tt. Enzyme2 ICR vl
2-9] whole braing 5H)<€] homogenation buffer(1IM NaCl, 5C
mM MgClLe} 1% Triton X-100°] FE3=o] S 10 mM
Tris-HCI (pH 7.2))2 2 3}sked 10,0002 4 305 ZoF 4]
Eeste] Z34e Zeldt] AHESIT Enzymed] $EE
BCA kit(bicinchoninic acid: Sigma Co., USA)$} BSA(bovine
serum albumin)& AH8-3ta] 450 nmell A 2] M ufso] met &
BFEE ST O Aol He FES FEE Hol AHES
$3t}. Ellmane] FAWHg- 7122 0.5 mM acetylthiocholine®} 1
mM 5,5-dithio-bis-(2-nitro benzoic acid)Z 50 mM sodium
phosphate buffer(pH 8.0)9] <] A28l th. AChE &4 &34
2 96-well microtiter plate reader(Mortensen et al 1996)E- o] &
sl om AlgEb2-S AR 10%, enzyme 10%2 gHEA(50
mM PBS)] W& F HAWE 7] AE BHOR Yol 0EF
QF 37°C CO, incubatorel] FATH7} 450 nmel|l A FFEE 5
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4. &iEl EA=H(Free radical scavenging meth-

od)

DPPH(1-diphenyl-2-picrylhydrazyl) & ol gt-2o]] & A{3led 3]
Au)Z=o]] e} 540 nmollA FHFEE A sl 0.96~0.979]
He 252 AEsgt). Free radical 42L& 96-well
microtiter plate readen(Mortensen et al 1996)E Al&3ld A&
10%E &gl AT F FF 1 mM DPPHE 713 &
4o A 3082 FUATHE 540 nmell A FBEE ST
(Lim et al 2002, Fukumoto et al 2000). DPPH radical scavenger
activity(o) & A 2479 ¥RV He 3R AHE WES
2 A

% = (1 - N &37179 FF=mF7 7 F35) X 100

5. SAHIXe|

TE 89 EAEAML SAS £4) T2 1#W(SAS institute,
1987y o] &3l BAMsiglon, EMdHde dEwd B
I FEe2 YERUIL, ACKE 249 A3 (ICs,
Inhibitory concentration of 50% acetylcholinesterase activity)+<=
SPSSE o] &3lad AtEr:. T W AIH|nE
Student's r-testE o] &3} 1 p<0.05, p<0.01, p<0.001 X &
8L AFsArh

g4z g o

1. AChE &M x| &3}

ICR v}$-29] brainol|A] @& enzymes o| &3] o F, FF
9] 70% e FEES FEUE AChES] &4 JAEHNE
W 7¥sted Fig. 19 YepiAch

4, T} dFe vge F2ED Y FEFEY
AChE A &EIE SFPou €49 FEE2 4 A&7t 5
mg/mLolA 3 JeiE Yol Bl & o] BVt e
1, 0.1 mg/mLe] FEAM = €8 FE2EAM = dFolA
57.810.13%, 27.7+0.10%(p<0.001)28 <FZrE 162+
0.07 %, 13.910.01%(p<0.0)Z Jeh} 4% 559 AT
e 57t g vj8l 22 E9%E YT Wgg
FZ2EdMe 1EEl 5 mgmlaM e T, FF Z4 AR
2] AChES] 84 A&7} 62.012.43%, 65.013.29%=. H]
=got A¥EQl 0.1 mgmLilXE <kFel S 255+
0.94%= ool ]3] AChE A a7}ke] FolZQl Afo] &
Bt (Fig. 1).

5o} g viekE FZE9 ACKE 94 Ee] ICoe
74z} 1.96 mg/mlL, 131 mgmLE Ve e g okgo] YTrT}

Robr|ol RAEESETE

ACHE inhibiting ratio (%)

Smg/ml Img/ml . Img/ml
BVakKonz  OSiyhemn
Fig. 1. AChE inhibiting effect of Soybean and Yak-kong.

Tacrine is reference drug and the concentration of tacrine was
1uM.

* @ Significantly different from control at p<0.01 by #-test.
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Fig. 2. The activity of actylcholinesterase(AChE) of
Tacrine at various concentrations. X axis was log scale value.
ICsp of Tacrine was 280 nM.

A Fozw AAEHNE Ech ACE &4 A HnE
A9l Tacrined|ME 2L FAAA 3§ A¥s) 2 2,
AChE A E7}9] ICso 42X %= 280 nM F =2 vrelsdthFig.
2). o]RAL 7o}t oFFo el AL Fo=ZH ACKE 84
Aol g4d L 7KL ke A & F ITh

A Tacrine Yol A AM83ta Qle Fo24 AChE
S dAFE A8 TS AR BEE
3ta itk BE 5ot FFE o] vlms) Bkg W F
+ Tacrined| A o E}AT A7 B84 Yehtes 542
2 Q1% 21 Aell, BEolu AAF 59 A7 Bl A7 72

& 323 £ wj(Shadlen & Larson 1999, Han & Han 1994,
Pacheco et al 1995), AAXER| AT, 4T FEEL AA <
Aol Holua F4o] A9 gie A=Y EHol7] H&
d oule FAFgL ' F Utk

Kritz-Silverstein et al(2003)2] 22 /ATt <J3}A =7
T A ENA oliaFeEe FF 9l AATH &



14(1): 64~69 (2004)

4 & do] AR rlelE Fo1e B 4 Yoioka sluiFile
et al (2001)9] FoMe FPES Atz e giF
E Tt s v Ao} FAe] o), slddg e adE Hgl
thar 3ch. Jorissen et al (200 HAFAME 5o 22
% phosphatidylserine 2} F-gof ¢j3lad 7[g el &

T Ucia vk wmit $He] P x| B
A& AAHE S T{(White et al 20000 QA Fd 7))

Fo] AF ol FEFFE AV dRFHe 2E 24,

o] A& 7 & F dkar AATsE e o)of dighed 2ped
AR Ui} g FFE 1Y Y v Rl A
o] PFL st AHs)or she 28 A Folek G
S} AR e o] B/ dAATE FdME At
AY AP F& Aol AEFA YR dFolx g
E AW F e V1A A7t Hagsiojol sk AR
Al 2 A7 a5 g THEo) 93 gited, ACRE
24 A9 Aoz Rdsign A%AA A7) 2as
ook gich

Bt e e e

2. gutst 53

Free radical®A] H{m3d <QFY3t DPPH(1-diphenyl-2-pi-
ayhydrazy) & o}-8-sld Wghs FEE0 g9 F28 8 5
=2 Free radical scavenger 332 B rlsted Fig. 3ol Ul
i Wigg 3280 99 FE89] Free radical sca-
venger EE vlws] B9, 5 mgmLAA % SGFE5 0l
kS $E2EET o7k & ENE Jrhix v, Atz
¢l Free raideal 4] &3 wehg 2584M o £& £33
EJEhAATE g, w59k 2kE9] Free radical scavenger &
HE ¥y 13559 5 mgmboja] Zhz) 23.1£4.26%, 807+
4.61%% gl A R & e} o] & EANE Ve
2H(p<0.001), Zt A1 59 ICos 78} B, hF 13 mgmLE
FF(1.41 mg/mb)ol] ¥lg] 2 10v] F=E %o} Free radical
scavenger &7to]l RlojAl eFFo] HjHo & FHE Y
ERJATHFig, 3).

79, U5, 4F e 3289 v vad ve
WS W o] ool vig] & Fats BatE el
=g A FAast AR vlEl Cof AnpRc) oFg 5
mg/mLo A Folhd] T8 s @A4E BY A | mg/mLo)
A HlElRl Cof vt 219 dhalst A8 Bk 2y
i}, e atEAel vitamin Coff Bl8le] @& 3ala} g4
£ Jehliglch Al & Free radical scavengerZohE X
%5 Wi wlE Col B4 AlRdel whel vl5g EuE vg
21} 559} oFF-2 incubating A} 7te]] whe} free radical 4]
EATY 7RR & i BEuE B & QUltiFig 4.
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Fig. 3. Free radical scavenging effect of Seybean and
Yak-Kong at concentration of 5, 1, 0.1 mg/mL. Vitamin C is
a reference drug and the concentration of Vitamin C was 0.2 mM.
*: Significantly different from control at p<0.01 by r-test.
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Fig. 4. Free radical scavenging effect of Soybean and
Yak-Kong at room temperature incubating time.

free radical ZH-H] Al 2t gth=d) 9lol g Fu glow, A2 @
2 @A free radicale A AFNe) A AAHE A2
PASEE RS AeriA] A HdsteR 3] ol
g A8k AR QI Z4F 7R E olg ez ¢
4 A g Rt A, H8d 2 HE3a) g 7
F 733 A8 Heg 28A ich(Pellegrini-Giampietro
et al 1990, Halliwell 1992). Cypermethrin©.2 %8 Ab3}=
£ ol ot dAE F Utk Rak He
%) 2iel-Demerdash et al 2003), 21 B4 718 =, 559 it
3 FLof tisled AR71E TEshe 5T E o] 2 Be
sle sEos Bk % 9l a(Pellegrini et al 2003), o
5 seedling®} 338be A= ZPE 3 gIcHLiu et al 2003).
Choi & Koo (2003)e] Aol jshd o] @& FFFo]
osteoblastic MC3TC-E1 cells] A} TNF-alpha A43-2 A&t
A A7 AA 8-S 7R USE Bl kgEe
g 4P X, B8, d4dEol JyHm ot AR
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Fo] Zotel disi e A7t vlekat Aol & Aol 23
g &8sl 9o At JYEhH g £ Free
radical scavenger §¥}= o] & o] &3t AQ J4tE At 1
BE w0 AAR olg =4 A =80] @ Aer
Hlrh

2 o

2 AFAM = on i3} a2 dElA e diFet <&
Ao] EYg oFFoA AChE &4 A&} Free radical
scavenger E78 =3}2 213 A kst digk 7122}
& Algstaat st

L 7 g® 3559 2% A=Y 1, 0.1 mgmLAlAME
AChE®] &4 oA g3} vge FZFE5HC £9
. (»<0.001)

2. OiF, I HEge FE2EqME 1552 5 mg/mLoj
A 4 Age] 337} 62.01243%, 65.01320%2 8| %
ot AFEQ 0.1 mgmLoX e FFe] 45 255+
0.94%2 °FFo| o) v #2240 AChE A& 2}
£ YERATH(p<0.001)

J7koll u}2 Free radical scavenger E3-= B]EM C9
A5 Azt wet v 3k 398 R oy e} o F
< incubating A|{tel] whe} free radical QA &7} =7}
& & P EHRE B & dAh

4. T, *F WEE FEEAME FFo] nFE 5
mg/mLoj|A] <k 48] F o] §32 B o Free radical
scavenger?] 50% JEIE JERAE= ICxolA &= 2k 10)
AEZ F2 Free radical scavenger 33 Vel k7
o] il vla| fejHoz w& BIE YU

ARA oz, dFe} 4Fe FE5EL AChE SPAA 83
A loiA FL BAE Jel E=3 wsle] Al Fre]
fle] H= free radical & AAldke AHE 73 Slo} =
A AW E v Rt HRieNd, K3 E € HE5H 22
74E =914 Aflodlo] £ 8o] & Ao=w Beirh
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