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SUMMARY

Development of ameliorating geriatric brain ailment and anti—hepatic cancer health aid functional

food from native plant resources

Alzheimer’s disease (AD) was discovered by Dr. Alois Alzheimer in 1907, and is described
as a degenerative disease of the central nervous system with many cognitive and
neuropsychiatric manifestations that result in progressive disability and eventual
incapacitation. AD is not just among the leading causes of senile dementia, but it is also
the most prevalent neurodegenerative disease affecting populations worldwide, and thus is
an increasingly threatening international health problem. According to the report from the
Alzheimer’s Association, one in eight Americans over the age of 65 and about half of
Americans over the age 85 currently suffer from this disease. Moreover, the annual
economic cost of AD health care expenses and lost wages for both patients and caregivers
are estimated to be approximately 80—100 billion dollars. With the present rate of growth
among the elderly population, it is predicted that around 16 million seniors will be affected
by 2050. AD patients present with a progressive loss of cholinergic synapses in brain
regions associated with higher mental functions, mainly the hippocampus and neocortex. In
the AD patients a decrease in acetylcholine (ACh), a neurotransmitter, appears to be a
critical element in the development of dementia; this finding has led to research on ways
to enhance diminished levels of cholinergic neurotransmitter. Hence, AD and other forms of
dementia could be treated by the use of agents that restore the level of acetylcholine
through inhibition of both two major forms of cholinesterase: acetylcholinesterase (AChE)
and butyrylcholinesterase (BChE). Moreover, the inhibition of AChE plays a key role not
only in enhancing cholinergic transmission in the brain, but also in reducing the
aggregation of amyloid beta peptide (Ab) and the formation of the neurotoxic fibrils in AD.
Thus far, AChE inhibitors approved by the U.S. Food and Drug Administration for the
treatment of symptomatic patients with mild to moderate AD are tacrine, donepezil, and
rivastigmine.

Despite intensive advancement in research, effective therapeutic options against AD are
limited, and have thus increased demand for new drugs. Polyphenolic compounds from
fruits and vegetables are currently gaining interest for their beneficial effects, including
antioxidative, antiviral, anticancer, and anti—inflammatory effects, as well as the prevention
of cardiovascular diseases. However, previous interest in these phytochemicals, with respect

to their health—promoting effects, has primarily been focused on examining their roles in



protection against cancers and ischemic heart disease. Few studies have investigated their
effects on brain functions and neurodegenerative diseases.

In this research project, various Korean plants were screened in a search for effective
AChE inhibitors. Among these plants, the ethanol extract of ZPoncirus trifoliate was
selected for the isolation and purification of an AChE inhibitor because it showed the
highest inhibitory activity. To separate the active compound from the extract of Poncirus
trifoliate, solvent partition, open column chromatography, thin layer chromatography (TLC),
and high performance liquid chromatography (HPLC) were also utilized. The isolated
compound was then analyzed by EI-MS and "“C/'H-NMR to elucidate the putative
chemical structure. To confirm the attenuating effect of the extract of Poncirus trifoliate
against trimethyltin (TMT)—induced learning and memory impairment, /2 vivo behavior
tests, re. Y—maze test and passive avoidance test, were performed.

On the other hand, the amyloid B peptide (AB) accumulates in the AD brain. And many
researchers believe this peptide plays central role to the pathogenesis of this disorder. In
addition, AD brains are characterized by extensive oxidative stress. That is manifested by
lipid peroxidation, free radical formation, protein oxidation and DNA/RNA oxidation.
Overproduction of AR by genetic [7e. mutations in APP or in presenilins or the presence
of apolipoprotein £4 allele (ApoE4)] or other mechanisms (i.e. oxidative stress) leads to
AB—associated free—radical oxidative stress. This oxidative stress is manifested by reactive
oxygen species (ROS) formation, lipid peroxidation and subsequent modification of proteins
by the reactive lipid peroxidation products such as 4—hydroxy—2—trans—nonenal (HNE) and
acrolein. Other consequences of AB—associated oxidative stress are free fatty—acid (FFA)
release, protein oxidation, Ca®" dyshomeostasis (with subsequent alterations in mitochondrial
function, oxidative stress, activation of phospholipase A2, cytoskeletal proteins, and
induction of apoptosis pathways), mitochondrial impairment, peroxynitrite formation,
inflammatory response, apoptosis and other cellular responses. Ultimately, the neuron dies.
Antioxidants are able to interfere with most, if not all, of these processes, including the
neurotoxicity. This is consistent with the concept of AB—associated oxidative stress and
neurodegeneration in AD brain.

To search for a protector against AB—induced oxidative stress, we screened various plant
material extracts. The ethanol extract of Punica granatum L. was selected by screening.
The ethanol extract of Punica granatum L. was partitioned with hexane, chloroform and
ethyl acetate, respectively. The fraction of ethyl acetate showed the highest protective
effect against oxidative stress. The fraction was subjected to silica—gel open column

chromatography. The eighth fraction (second fraction of chloroform and ethanol = 80:20,



v/v) of thirty three fractions was selected. The fraction was separated by TLC. The fifth
band (R¢ value 0.47) represented the highest activity. Then the obtained sample was
dissolved in ethanol and separated on HPLC using Cis w—Bondapak “column. The peak
appeared at 236.8 nm. A significant single peak was measured at 41 min. The isolated
sample was analyzed by EI-MS and “C/'H—-NMR to predict chemical structures. The
protector was identified as the 2,4—Di—tert—butylphenol. /n vivo experiment, treatment with
the ethanol extract of Punica granatum L. ameliorated the ARi-42—induced learming and
memory impariment in both Y—maze and passive avoidance test.

We also evaluate the anti—metastatic effect and hepatoprotective activity of Ulmus
Davidiana plancn. japonica Nakai (UDN) which has been used widely as Korean traditional
medicine for edema and inflammation. It was shown that UDN ethanol extract (UDNe) was
most active in the induction of hepatocarcinoma apoptosis and inhibited the expression of
MMP—-2 and —9. UDNe showed the highest activity among all the various fractions in a
cell viability study. In in witro and in vivo studies to test the hepatoproective activities,
UDNe increased the activity of alcohol dehydrogenase (ADH; 105%). Whereas the levels of
total cholesterol, TG, LDL cholesterol, AST and ALT of serum of rats were decreased by
feeding UDNe, HDL cholesterol level was significantly increased (20 mg/dl). In addition, the
levels of hepatic total cholesterol, LDL cholesterol and TG of UDNe group were lower than
that of ethanol treated group. The amount of liver injuries were measured by
histopathological studies. UDNe group showed a decline in liver tissue damages and TG
contents (40%) as compared with the ethanol group. These results suggest that UDNe has
strong protective activity against the liver disease induced by ethanol. These findings could
provide the therapeutic potential of ethanol extracts of UDN on the metastasis and
alcohol—induced disease, and it should be meaningful to develop new effective functional
foods on diseases related with fatty liver, cardiovascular diseases, cirrhosis, hypertension,
obesity and liver cancer.

The bio—reactive compounds of selected samples, Poncirus trifoliate, Punica granatum L.
and Ulmus Davidiana plancn. japonica Nakai were isolated and purified with
industrial—level procedure. Extracts of each samples were decolorized with low cost
absorbents and purified by ultrafiltration using Milipore masterflex system. Finally, each
purified bio—reactive compounds was formulated as the types of beverage, capsule and

granule.
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MBI O 2 HE SR AojofE
HESH 7|2

A Ojx| =S e SHAAA HE

A2 T O 2 EE| SHA| O] Alo]okE
NESH Jjge

MM Ol M flavonoid 2 allicin 3 = 4| 9]
Sior gl 7t e 2| M @l
OI412 0|83 7t 7|5 7| 4S8 U Hlgke
A 7154 ABARIA

US4 CHAM E2FX S 0|23 ZHI Q3
OIX-II 7| '—kl AII.I

5 At dgals A Sg2EA20 O
714 42 HIH Qe Xz w3l 7| H

ret -

DHAZ} ZF2HA| I (HepG2 cell)O| A| CYP2EL
S0 OFE MEALZ ZHO| 2o A7
A 27HIS 0|83 H7I5T0f U 2t
218 AlFo|of Ffut
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2. A=

AT ARERE A8 E AAES AE AEAEAA A e Al AL
trimethyltin chloride (TMT), tacrine (9—amino—1,2,3,4 tetra—hydroacridine), acetylthiocholine
iodide, 5,5'—dithio—bis(2—nitro) benzoic acid (DTNB), dimethyl sulfoxide (DMSO),
3—(4,5—dimethylthiazol—2—yl) —2,5—diphenyltetrazolium bromide (MTT) & Sigma Co. (St.
Louis, MO, USA)olA <43+ 1 Cl8—Bondapak columne Waters Co. (Milford, MA,
USA)A A F-dskadtt. &t Ax]52 &4 AdS 9 ICR mouser UlgHalo] @ & F oA
wFkol AR TE L Hholl EAloll AREZE Aok B 55 £ AloFS ARESRSiTh
PC12 cell line (rat pheochromocytoma cell)+= American Type Culture Collection (ATCC,
CRL—1721)°A & do} ARE3F3I Y. Cell cultureo] AF8%¥ RPMI 1640 medium, horse serum
donor herd, fetal bovine serum and antibiotic—antimycotics= Gibco—BRLTM (Gaithersburg,
MD, USA), sodium bicarbonate+ Sigma Co, filter membrane (pore size: 0.22 m)+ Millipore
Co. (Bedford, MA, USA)olA 95ttt

3. A& HH

7} AChE A&l&4 &2 =AHS 93 /n vitro assay Al &9
(1) 12 AL ANg FE2279 U

Az S g8 2 7 2482
]

A g8z s o g FEFAY W wiel A5 E FEF3 & AChEY 93k ¥4l
2 AgdEde Rag oA Ei= Adsts 549 assayAE PC12 cell lined ©]&3k]
Scheme 1—13} #9| /n vitro assays <H3sF3
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PC12 cell% antimicotics/antibioticsE -3+ RPMI-1640 v} X o] A wjFste] Al >ES57}
10"~ el/m 7} ¥ 1-& W cell lysis buffers ©]-&3}o] cell2FE AChE & Z A3}
10,000 X g oA YAEY st €2 crude enzyme 10 ul e} %3+ sample 10 ulE buffer
50 ul7F BF50] 91 96 well plateol]l #H7}8}al substrate solution 70 plE wix|2to 2 A7}
slo] 37°Col| Al 15%3F incubationA] 71t} HE-8-0] U™ microplate readerE ©]83}o] 405 nm
o A A% Enzyme?l protein &%=+ Bradfordd S o] 83to] Z74 sk},

Sample 10 ul, enzyme 10 ul, buffer 50 ul
mix at 96 well plate

Substrate solution 70 ul
(500 uM acetyl thiocholine, 1 mM DTNB
in sodium phosphate buffer (pH 8.0))

Incubation at 37°C for 15 min

Read with microplate reader at 405 nm
(Mixing time 3 sec)

P Inhibition(%) = [ 1-(SR-SC)/(ER-EC)] * 100

EC : Enzyme control ER : Enzyme reaction
SC : Sample control SR : Sample reaction

Scheme 1—1. Measurement of AChE activity

AMEZYFoZ HE]S AChE AsidAdS E assayAlol #-& ethanol 5=

S
= gdew AAselY. FEE g4 gdstr] fdl 71 1 a3t A4S E tacrine o
o



MTT [(3—(4,5—dimethylthiazol—2—yl)—2,5—diphenyltetrazolium bromide] assay = ©]-& 3}

cytotoxicity 55 FHAFSFATH(Scheme 1-2).

Cells were cultured in 96-well plate
( 100 ul/well, at density of 10%-107 cells/ml)

!

Treated with 30 ul of sample (1 mg/ml)

!

Treated with or without 10 ul of 3 mM H,0,
Treated with or without 10 ul of 300 mM AP,s 55 for 24 h

!

Incubation with 10 ul of MTT stock solution
(2.5 mg/ml)

!

Adding 150 ul of DMSO

!

Reaction was stopped

Absorbance was determined using microplate reader
(test wavelength: 570nm, reference wavelength: 630nm)

Scheme 1—2. Assessment of cytotoxicity by MTT reduction assay.

2}, AChE A& S St in vivo assay Al 9, A4 Az 404 2

=

=470}
(1) In vivo assayAl &4

In vivo behavioral testE $|3] ICR—male miceE gl Hlol oYW A2 HEH FUTL HE

= =11 O

A4
A7 9 FEES control¥} negative controlS #|2]3F ZF groupd 400, 800, 1200 mg/kg |33k
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t}, ICR—male mouse= 20—24°C, 30—70%2] J5s %5 zt+= 12—photoperiod chamberol| 4] A}
-3t} (Scheme 1-3).

| Lo
p———

Feedstart IPInjection Y-maze Task a:;ﬁ:v;e
(2.5 mg/kg) =

Scheme 1—3. /n vivo experimental design.

(2) A= AA" AChE A A2 i vivo =AAH

Alge] I+ 5AE EQlsly] 18l AST  (aspartate aminotransferase), ALT (alanine
aminotransferase) kitE o]&3fo] Aol ZAlalAth ZHzbe]l 71dS 1 ml A Ao Ya
37°C FxolA] 7Fd 5 &3 0.2 ml A Y2 F ASTO 4% 60 &, ALT] 4% 30 ¥3F 6%
A7 oS- whaloll 9 4 —dinitrophenyl hydrazineS 1.0 ml 2 @11 2204 20 &7+ v-&A171 & (.
N—NaOH= 10.0 ml & Qo] w33 T4 AIZth vhg $4] 30 F°l 505 nmel A SAskaL of7]
A A2 A F4AS ol &3t a4 ST R kst

=

(3) Y—maze

ICR—male micex sample2 A4S =&

o
I
w

F3b ad bS] FE R Tk Av fRd B4
2 trimethyltin (TMT)< injection3ste] 772 @, ®, © Al 719 arms& %t Y—mazeoll A 3
E23 S AA ST Y—maze:x o] 32.5 cm, =°] 15 cm 183 o] 4 cm®EA ZFZFY] arm
< A, B, C& A3 b 03 armsE 7153t MouseE mazeol 2il o}F& 2= §lo] 8

T s AREA sAolESs Foh aElE AYStaL armel 7 o] Eo97F As SA45HA

2 FAE ALe T (Scheme 1-4).

4
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Mice were allowed ree access o normal water or
water mixed with extracted materials for 3 weeks.

l

v

J

Ao

Placed at the end of one arm and allowed to move freely
through the maze during an 8 -min session.

Scheme 1—4. Y—maze test

(4) Passive avoidance test

ICR—male mice¥x sampleS 41L& 58 oF 357 ad /9] AHlE FF3ch, Xw] 244 &2
2 TMTS injectiond}™ o] A3 HAA HFPo| Eo717] 35 A, 71974 22 F

training= A7l U AT S AA ST BE miced: AE ARPA AHS Fd (H)A -
DA, &3 g5-HDA, &3 A)S AT Fof 24A7F Fof] haE glal WS Q=

Ao A 1 mg]d 300 sec ®<¢F A ¥ 3TH(Scheme 1-5).

In the acquisition trial

- ) - @7

For 60s (no footshock for 120s (no footshock  with footshock
no light) with light) with light

In the retention trial

g - &

Test for 300s (no footshock with light)

Scheme 1—5. Passive avoidance test.
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ok FER S R Al

In vitro assay Al & 53
o] F0o] hexanes Yol 24A1F $of] &ujFS EE]dhe
TOo 2 o W& o835t 72tz 3Y FoF #E89g S AXY(Scheme 1-7).

ethyl acetate =
A5 g2l & Scheme 1-8% o] v AHAGAZ

A& 3 ¥WHES}aL chloroform,

A=)

Solvent partitions 3 ¥ Al&9]

e tolet.

Sample 300 g in ErOH (1,500 mb

Crrarnidht in shaling incubation

EiH] extraction filtering o

v

Basidue in EfCH (1,500 m

v

Supernatant evapaoratiot|

Scheme 1—6. Preparation of ethanolic extracts from Poncirus trifoliata.
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Sample (EtOH extract £ B00g)

¥
mix up distilled warer (200ml)

¥
Warter laver

adding hexane (B0mI) X3

Y

Shaking and standing lor 24nr

¥ hexane laver

Water laver
adding chlorofomm (600ml} X3

¥
v chlaroform layver

Water layer

I adding ethyl acctate (BODmI) X3

|

ethyl acetate layver
Water laver

Scheme 1—7. Solvent partition of ethanolic extract from PFoncirus trifoliata.
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solvent partition
gilica-gal open column chromatodraphs

Thin layer chromatography (TLC)

high performance liquid chromatography

Scheme 1—8. of|v] AA| A
(3) Open column chromatography
Solvent partition %, AAE 38 YA 7 silica gel open column chromatographyS 2 A 3t
7

o A" B35S 729 HE31] sampleS FH|FE T silicas 7Fd s A3 A

silica® chloroform©e. 2 &E&e] columnel]l Z=HAIZIth. ZHE columnel] AAFE H3 9
o EF-&

=
o
o

sample< loadingd}al, ol €F-<
velg 23 (% 33709 $2)e 94 (1 mgnl) Aske] ACKE Ad| 342 S4skx 1 F 7}

=
G o AHBAL Kol RIS AR,

(4) Preparative thin layer chromatography (PLC)

‘1 (
ML
o

Open column chromatographyE &3l A2 A5 A4S Ilst & HAAH
preparative silica—gel plate (glass, 200 X 200 mm)E A}&3}e] preparative thin layer
chromatography (PLC)E AA|SIH T A4 &S 2 X 0.1 mg/ml F%Z methanolo] Fo]al
0.5 ml® 83] spottingdte] 7AZFA| 71t} Chloroform¥} ethanol (99.5:0.5, v/v)2o.& A/RAIZI &
bandE i#lste] AChE A3l €4S S4sl3lrt.
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(5) High performance liquid chromatography (HPLC)

J {
r

g8k M=o A4S 3ol 3 & | —Bondapak ™ Cis columne ©]&3 HPLCE
AL 17 At 0-100%9] ethanold} Eo] A AF%E FHlZ W3S Fo] 90

=2 Adstsdth. 3 W= 190—-800 nm= A A S flow rate= 3 0.5 ml % 3} o™ 3t

Wol 10 wH A F42 Stk Ag §U1E 5 ethanoldh 33 ZHFE AL,
Instrument Waters 2690
Detector Waters 996 (PDA: photodiode array detector)
Column u— Bondapak Cig

(reverse phase, 3.9 X 300 mm)

Flow rate 0.5 m¢/min
Mobile phase 0 %~ 100 % ethanol (gradient elution )
Injection volume 10 m¢

v, AAlE AChE A& SAEZd 254

AAE Azl AAE 4S5 'H-NMR (Fig. 1-2A) 3 "C—NMR (Fig. 1-2B) & ©o]-&3}]

1o ™ Electronic ionization (EI) mass (Fig. 1-3) & ©]&3}o] 1 729} mass sizes

G EAE Bl AT i vivo BEAEAHS YslA, ICR—male miceES W5t HEA
A A EE ZF groupd ZHZF 0.0003, 0.0006, 0.0012, = 0.0024%2] %2 Jukr} g o] 4]0]A]

A&t} ICR—male micer 20—24°C, 30—-70%2 AW+ %EES 2= 12 hr—photoperiod
chambero| A A3t} A A SA 52 TMTZE injection (2.5 mg/kg body weight of mice,

single dose) 3+ & 1 vivo A S AP 3},
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(2) Y—maze test

o] 27312 ICR—male mice®l] food?} AAATE 2 357t ad b AEl=E &3t X
g B2 = TMTE H5459sta 72 @, @, © Al 719 armsE 2t Y—mazeolA -2
P

S AABT} Y—maze: Zo] 32.5 cm, =°] 15 cm 283 o] 4 cmE4 2219 armS A, B,

CE A3 o 57t armsE 7153k MouseE armell ¥il obFd A= g§lo] 8 & &<t At
A wAel=s k. agE Alletal armoll F FEo] S0t AE At I FAE AlLket
At

Y—maze test®} &L ZHO®E [CR—male micedl food®} AAANTE oF 35:3F ad 1ipe] *HE)
A

o}
2 audt Av) i =EEs TMTE 54506t 7198 d3ds Arsinh o] Ao
]

o EAAE BU198] AST, ALT kitE ol&ste] dA A AAstadth 24249 7148 1 nl
A A G o] Wi 37°C 2ol 73 & I3 0.2 mlA 92 $ ASTO A 60 &, ALT
IS A1 71 oL WA A oF 2 4—dinitrophenyl hydrazineS 1.0 ml & ¥ 11 A&
0 #7F W& A171 & 0.4 N-NaOH< 10.0 ml % Qo] vh&S Fx] A7t} ¥hg FX
30% Foll 505 nmoll A FAsta 7|4 D& AF FAE o] &3t aho AR

S
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3
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X
L
it
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e

Poncirus trifofiata (20 kg)

bBtracted with 20x vol. of ethanol

Extracts Residue

Dissolved in distilled water
Partitioned with 3x vol. of n-hexane

Water layer Hexane layer

Partitioned with
3x vol. of Chloroform

Water layer Chloroform layer— Subjected to
silica-gel column chromatography

Water layer Ethyl acetate layer

Partitioned with
3x vol. of Ethyl acetate

Scheme 1-9. &X|vj] &4 &2 9]

of
e
2
>,
ofo
o,

ABe] F& B2 100 mgol] 2™ wjo}l5E 30-50%, M7 FEE10-20%, WE7I=2E 1-3%,

AR 1-2%, B9 1% o= FIAR AREsta, oS st A5, e
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(3) = 3A Az

= u
=

Fo] g A A

S

F% Buo o%
2 Al & D—sorbitol, F%9,

Nz

R

3|

2 9

bk 1 glol A kA

7}s

g
o wig> 100 mgo =2

Flot.

fo x4 &

S

(4) F=HA AA

3.5 mg, A AZ FAAF 5 mg

?_]_,

}al spray dry

3ts
H ©

=

KeN
=

g4 AL

o 93 2

s
™

Ak Al

=
E
1OH
<N

o
e s AR A 8 A

3}
=

8

7}. AChE A

=
T

ATk WAt

1—-13} Fig. 1-1 oA yepbd A" @2 F=5=0] 7H =2 52%2 24=

E
70
T

™

—_
fite)

FltH(Fig. 1-2).

8§ o)

=z 2=
= T
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Table 1—1. Inhibitory effect of the Korean edible plants extract against AChE

Korean Common name Scientific name Inhibition(%)
name
Bz} Aconiti Tuber ACO”’%’Z bgzg’mael’ 18.3
ZH Adenophorae Radix Adenop]zira tryp]u]]a var. 36.1
aponica
A2 Beefsteak plant Perilla frutescens 27.0
Akok Chinese yam shan yao Dioscorea opposita 21.4
A 3 Cinnamon Cinnamomum loureirii 23.0
Ak Citron Citrus junos 22.6
I RBEE] Dropwort Oenanthe siolonitera 24.6
o -1-1 Eleutheroccus senticosus .
7HA 2.713] MAXIM Acanthopanax senticosus 17.6
A7 Ginger Zingiber officinale 25.2
aF Hot pepper Capsicum annuum 23.6
oy Japanese Elm Ulmus _a’avza?ana var. 99 5
japonica
=k Moutan cortex radicis Paeonia suffruticosa Andr. 28.2
A7 o] Plantaginis semen Plantago asiatica 29.3
7l Sesame Perilla frutescens (leaf) 28.1
== Stonecrop Sedum sarmentosum 20.9
e} Trifoliate orange Poncirus trifoliata 52.0
=3} Wax gourd Benincasa cerifera Savi. 19.6
HAU= Wild Aster Ligularia fischeri 27.0
S8} Wild chrysanthemum Chrysanthemum morifolium 20.9
=g Wild rocambole Allilum monanthum 28.3
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Common name

Scientific name

Inhibition(%)

Name
BN A} Channelled waterplantain Alisma canaliculatum 51.3
o) sz} Spring onion Allium fistulosum 17.6
AR Onion Allium cepa 16.6
% 5} Stone—leek Allium fistuosum 36.4
g7 Angelicae gigantis radix Angelica gigas 43.0
Yol Shepherd's purse Capsella bursa—pastoris 21.7
=34 Safflower seed Carthamus tinctorius (seed) 39.5
23} Chaenomelis fructus Chaenomeles sinensis 22.5
2| A 8 Cichory Cichorium intybus 4.9
Ak Citron Citrus junos 22.6
K Cornus fruit Cornus officinalis 19.3
=4 Epimedli\}JXlKlXireanum Epimedium koreanum 45.6
A A Dog's—tooth violet Erythr%]éggléiiom'cum 12.0
Zaga] Gordon euryale Euryale ferox 17.1
= Perilla Perilla frutescens 20.1
A7 o]#  Plantaginis semen (seed) Plantaginis Semen 23.3
A5 Pomegranate Punica granatum 27.6
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60

50

40

30

Inibitory effect (99

20

10

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Fig. 1—1. Inhibitory effect of ethanolic extracts obtained from Korean edible plants against
AChE.

1. Aconitum carmichaeli Debeaux, 2. Adenophora tryphilla var. Japonica, 3: Perilla
frutescens, 4. Dioscorea opposita, 5. Cinnamomum lourerri, 6: Citrus junos, 7. Oenanthe
siolonifera, 8. Acanthopanax senticosus, 9: Zingiber officinale, 10: Capsicum annuum, 11:
Julmus davidiana var. japonica, 12: Paeonia suffruticosa Andr., 13: Plantago asiatica, 14:
Perilla frutescens (leaf), 15: Sedum sarmentosum, 16: Poncirus trifoliata, 17: Benincasa

cerifera Savi., 18. Ligularia fischerr 19: Chrysanthemum morifolium, 20. Alllum monanthum

30

25

20 T

15 I

10 T

5 .

0 . . . . J

Poncirus T100 T200 T300 T400 T500 T600
trifoliata

Inhibition(%)

Fig. 1—2. Inhibitory effect of tacrine against acetylcholinesterase (AChE).

Group T is treated with various concentrations of tacrine (nM).
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. In vitro A|EEA A3

A9 in wvitro assay ANA 7FY =2 AChE A& A4S Hol= ®HAE MTT
[(3—(4,5—dimethylthiazol—2—yl)—2,5—diphenyltetrazolium bromide] assayE ©]&3}]
cytotoxicity oJF-& HAAFSIATH AAHE WA FE=EANA FYAA 54 dE=HA Fdt

(Fig. 1-3).

O

50

120
110 T
100
90
80
70
60
50
40
30
20
10

Cell viability (%)

C Poncirus trifoliata

Fig. 1—3. Effect of the Poncirus trifoliata on cytotoxicity.

Group C was untreated control culture.
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o). AChE A3l& 54 A%t 1 wivo assayAl &9 I A Alge] &4 2 547341
(1) 3= AAE AChE 9A & EA i vivo SA4AY

Poncirus trifoliata extract 2] Z-%9] body weightollA BG4 W= HAHA &
UTH(Fig. 1-4). 53] = #AG] ZF groupe] ZE mice?] AAEEC] 100% 92H, serum
o] AST, ALT W3}k SAS analysis A3 FoAdS HolA| FFo=2A AAE A5 542
Sl Aoz ¥k (Figs. 1-5, 6).

45
40
35

5 30

5 25

3

£ 20

7 15
10

5
0
TMT Pt400 80 Pt1200

Fig. 1—4. Body weight of mice.

Duncan’s multiple range test of SAS (statistical analysis system) showed no significant
differences (P<0.05). Data represent the mean (n=8) * S.D.

Control: Normal diet and untreated TMT group

TMT: Treated with TMT and diet group

Pt 400: Treated with TMT and diet group (400 mg/kg)
Pt 800: Treated with TMT and diet group (800 mg/kg)
Pt 1200: Treated with TMT and diet group (1,200 mg/kg)
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25

20

= 15
A

-« 10

5

0

TMT P400 P800 P1200

Fig. 1—5. AST (aspartate aminotransferase) activity in serum of Poncirus trifoliata extract
diet mice.

Poncirus trifoliata was added in water for 24 day. Mice were injected (2 mg/kg body weight
of mice) with TMT or equal volume of saline (control) for test. Duncan’s multiple range test

of SAS (statistical analysis system) showed no significant differences (P<0.05). Data
represent the mean (n=8) * S.D.

Pt 400: Treated with TMT and diet group (400 mg/kg)

Pt 800: Treated with TMT and diet group (800 mg/kg)
Pt 1200: Treated with TMT and diet group (1,200 mg/kg)
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16

14

| I ' '

CON TMT P400 P30 P1200

ALT (TUT)
= o ™

]

=

Fig. 1—6. ALT (alanine aminotransferase) activity in serum of Poncirus trifoliata extract diet
mice.

Poncirus trifoliata was added in water for 24 day. Mice were injected (2 mg/kg body weight of
mice) with TMT or equal volume of saline (control) for test. Duncan’s multiple range test of
SAS (statistical analysis system) showed no significant differences (P<0.05). Data represent

the mean (n=8) * S.D.
Pt 400: Treated with TMT and diet group (400 mg/kg)

Pt 800: Treated with TMT and diet group (800 mg/kg)
Pt 1200: Treated with TMT and diet group (1,200 mg/kg)
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(2) Y—maze

ICR—male micet™ samples 42 55 ¢F 373 ad ibe] % l
2 TMTZE injectiondle] 2tz @, @, © Al 719 arms& %%‘“ Y- maze°ﬂ/\1 AT S A A
3tk TMT % sample©] mouse® o

]
29 groupol A 7] E o] &4

70

60

50

40

30

Total atm entries

20

10

TMT Pt400 Pt80 Pt1200

Fig. 1—=7. The number of arm entries in Y—maze test.
Duncan’s multiple range test of SAS (statistical analysis system) showed no significant

differences (P<0.05). Data represent the mean (n=8) * S.D.
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90
80
S 70
=60
=
T 50
2 40
=
3 30
=
20
10
0
TMT  Pt400 t8 Pt1200

Fig. 1—-8. TMT—induced learning and memory impairments in mice.
Protective effect of Poncirus trifoliata extract against the TMT induced memory impairment
in Y—maze test. Spontaneous alternation behaviors were measured during 8 min. Data

represent the mean (n=8) + S.D. (P < 0.05 vs. Control group, “P < 0.05 vs. TMT group).
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(3) Passive avoidance test

ICR—male mice= sample= 41 55 oF 353t ad /bS] MEl2 &5 v 24 54
%2 TMT< injectionstH o] AL AAl Aol So|717] aF A, 7197d#ket 22 ol A
trainingS AlX 5 FSHES AATT ZE miceE HAFH AANA HE F
HDA, &3 fla-HWDHA, &3 A5)S AAE Fol 2443 Fo] e L H2 U=
AFefell A 1 k] 300 sec BQF A A 2=
TMTH A& oA dA3] stsedel oS HAoy ARaFoz A% 5%

[e}
g He 2 F adrt e o (Figs. 1-9, 10).
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Fig. 1—9. Effect of Poncirus trifoliata extract on step—through latency in the passive avoidance
test.

Protective effect of Poncirus trifoliata extract against the TMT induced memory impairment
in passive avoidance test. The testing trial was given 1 day after the training trial. Data

represent the mean (n=8) = S.D. ('P < 0.05 vs. Control group, P < 0.05 vs. TMT group).
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Fig. 1-10. Effect of Poncirus trifoliata extract on step—through latency in the passive

avoidance test.
Data represent the mean (n=8)

group).
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2}. Poncirus trifoliata F==%25¥ AChE A3 A &2 &4
(1) Solvent partition

HZE MAE Poncirus trifoliata®l crude ethanolic extract® ZA=o] uz} 33 t}s 7
glo] AChE® Wist a4 XS 7 A&t} Hexane, chloroform, ethyl acetate®] =0 & &

=]
313t A3} chloroform layerdl A 7Fg =& A4S HATH(Fig. 1-11).

35

-
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H1 H2 H3 C1 C2 C3 E1 E2 E3

Fig. 1—11. Inhibitory effect of each solvent partition against AChE from Poncirus trifoliata

w
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ACHE inhibition (%)
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extract.

H : Hexane

C : Chloroform
E : Ethyl acetate
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(2) Open column chromatography

L

/\)\]

=

Solvent partition §, A% &

ol 38 Ao & silica gel open column chromatography
oa4E B e BEa 12
=

o sampleS FH|EIL silicas 7}E3ste] &3 A7)

=
A==
dAEsto] columnell FHAY. SHE columnel] AFH F

o,

’

silica® chloroform©. El
sample= loading3}al, o &3 chloroform?] F% 7|&7|E o|&3sleo] HAE AA|gH,
=9¥ 3 (F 33719 l‘ir@.)% AA= (1 mg/ml) FH3te] AChE A& A4S SAs 1 <

2 o AFEAAHLS Hol= S HAFT}E Fig. 1-120] Kol npe} 7o

_l}l )
N 1o

Nn
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A g ol A
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Fig. 1—12. Inhibitory effect of Poncirus trifoliata extract fractions by the silica—gel open

column chromatography.

The eluants were the mixture of chloroform and ethanol. The highest inhibitory activity of
AChE was 54% of the second fraction. The sample concentration was 1 mg/ml. Data represent

the mean (n=4) * S.D.
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(3) Preparative thin layer chromatography (PLC)

Open column chromatographyE &3 €& A|lxeo A4S g2l ¥ AAdd

ALLA

ftlo

=]
Run

J

preparative silica—gel plate (glass, 200 X 200 mm)E A}&3}e] preparative thin layer
chromatography (PLC)E AA|sI3lth A4 1S 2 X 0.1 mg/ml FE=Z ethanolol] =°]3l 0.5
WA 83] spottingste] 71xA]71t}. Chloroform} ethanol (99.5:0.5, v/v) 2.2 A 7WA]Z]l % ban
5 g8t AChE A3l &8 S48l e WMEe F=A U2 AChE AfE&dEs &<l
g At giA mMzolq M e S BT (Fig. 1-13).
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Fig. 1—13. Inhibitory effect of separated bands of Poncirus trifoliata extract by the preparation

TLC.
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(4) High performance liquid chromatography (HPLC)

PLCERE 23 M=o 849 <l 3 % p—Bondapak'™ Cis columne ©]-&3% HPLCE
23] g4 BE4E 2a 59 tH(Fig. 1-14). 0-100%9] ethanol® 3%} =749 A% Fuj2

W3S Fo] 9087 By S Agstdtt. 3 HME 190-800 nmE A ASFAL flow rate:= &
0.5 m=Z e stiHel 10 uY Als Y& stk AFE &ul= 55 ethanols AF8-3)
St}

Fig. 1—14. Isolation of active compounds from Poncirus trifoliata extract by HPLC.
Column: w—Bondapak™ Cis column (3.9 mm X 300 mm),
Flow rate: 0.5 ml/min, Injection volume: 10 pl

Mobile phase: 90 min, Detector: PDA
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ul. AA| ¥ AChE A3 A4 EA
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ri

=

Poncirus trifoliata extract25-8 4A% E2d& 'H-NMR (Fig. 1-15A) ¥} “C-NMR (Fig.
1-15B) & o]&3}e] =433 2, Electronic ionization (EI) mass (Fig. 1—16) & o] &3}
1 %9} mass sizeE FRJASAT. 1 Ay S EALS BEAEH 216 m/z9] methoxsaleno 2
SAH ATH(Fig. 1-17).
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Fig. 1-15. BC/'H-NMR spectrum of AChE inhibitor isolated from Poncirus trifoliate

extract.
BC/'H NMR  was operated at 600 MHz and 25°C (Avance—600, Bruker, Karlsruhe,
Germany; 1H—NMR spectrum (A), 13C—NMR spectrum (B)). Sample (1.5 mg) was dissolved

in methyl—d3alcohol—dl (MeOD).
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Fig. 1—16. EI-MS spectrum of AChE inhibitor isolated from Poncirus trifoliata.

The spectrum was recorded on positive ion EI mass spectrometer (JMS 600, JEOL, Japan).

Fig. 1—17. Chemical structure of methoxsalen.

Molecular formula: Ci2HsO4 Molecular weight: 216.18.
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v, AAE ASZ25YH 3 AEAGE2d AA =4 22+ i vivo test

3]
(1) In vivo assay?l &¥ 2 methoxsalen® &454

G EA=Z Y3 % methoxsalen®] in vivo 435745 138141, ICR—male miceE TH|3laL 3

Z} groupd ZHZF 0.0003, 0.0006, 0.0012, ¥ 0.0024% 2] =2 UHFALR o] 4]0
A AF3tk, ICR—male micex™ 20—24°C, 30—70%2 AUl5%EZE 2z 12 hr—photoperiod
chambero| A A3t} A=A B2 TMTZE injection (2.5 mg/kg body weight of mice,
single dose) & & in vivo 84S Al@ o)

(2) Y—maze test

1ol ZAAH ICR—male micedl food9t AAAEE oF 357 ad b Hl= FF3ch | #
Y AR TMTE B4Fosa 42 @, @, © Al 789 armsE 25 Y—mazeol X 354
Sk, Y—mazer Zo] 32.5 cm, %°] 15 cm 2# 3L ¥o] 4 cmEXA 2219 armS A, B,
CZ AT ths =it armsE 715 MouseE armell Wil opf-=l A= glo] 8 & &<t AHr
A Aol =5 Erh A& ALl armel] 7+ Rl & Ae S48t 1 A& ALtet
Atk TMT®] Fo17F mice®] &&o = &S vIAA FUARHFig. 1-18B), AATIA <]

Aol A4S e ‘:]r ‘?lL, H Oﬂ?oﬂfﬂ ﬂ/‘é%@i B8] methoxsalens 2]0|3F 23] 7o M=

7F A
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Fig. 1—18. Protective effect of methoxsalen against spontaneous alteration behavior in
TMT—induced amnesic mice.

The Y—maze test was performed 2 days after the TMT injection (0.0025 mg/g body
weight). Spontaneous alteration behavior (A) and the number of arm entries (B) were
measured over 8 min. Data represent the means (n=9) + S.D. Control animals were injected
with saline (0.85%, w/v, 100 ul). TMT group was injected with a single dose of TMT
(0.0025 mg/g body weight of mice). Duncan’s multiple range test of SAS indicates a
significant difference ("p < 0.01 ws. control group, “p < 0.01 vs. TMT group).
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(3) Passive avoidance test

Y-—maze test$} £ OS2 ICR—male micedl food®} AAHAEE oF 353t ad /ibe] “3H)
2 ¥t Au) Y EH2E TMTE 545493 7|98 A&

TMT group< TMTE FAFSHA] €2 control groupol| HIdIAl ooz AHatd 7195
92 UERISAL, methoxsalenE 2]°] gk groupEoll A= control group®] sh5s® &4 3 H]
P Ao ZAY Z3lets A THY 35S FA8T Y-maze testol A2t vz rbA =
‘I‘% methoxsalen®] TMTZ 3% 798558 A& a8 2

4 A (Fig. 1-19).
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Fig. 1-19. Protective effects of methoxsalen against TMT —induced step through latency
impairments of ICR mice.

The passive avoidance test was performed 2 days after the TMT injection (0.0025 mg/g body
weight of mice). Control animals were injected with saline (0.85%, w/v, 100 pl). TMT group
was injected with a single dose of TMT (0.0025 mg/g body weight). Data represent the mean
latency (n=9) £ S.D. Duncan’s multiple range test of SAS indicates a significant difference (‘p

< 0.01 ws. control group, “p < 0.01 vs. TMT group).

_64_



_IIN'
W,
N
X,
_E
[
ot
ki
e
o

(4) A=d ¥ 2= o]&3 AChE activity

FeAY 48 F, miced HFEHE HES] #A3 s AChE A& 2 AP EE =
48ttt TMT+ AChES] A EE o] 2AAGELDY #a& sty 2hsl4Ql ~Egx=
AAA L] FHAF *}Uﬂ‘% ZHBtERE B AT Wl FAEHS, methoxsaleno] A F
of HzAolA g FFS A=A G R ATt A3}, AChE activitye} ¥ z2]e] %4z}

1
AslE BE methoxsalengl 2lol7b TMT= gk &3¢ Fo4Q Biashs yehd ot
(Table 1-2, Fig. 1—20).

Table 1—2. Inhibitory effects of methoxsalen agaist AChE in the brains of ICR mice.

Experimental treatment AChE inhibition (%)
Control? 100001270
TMT? 7270+ 187"

TMT + Methoxsalen

+ 0.0003% methoxsalen 87.68 £ 0.81%
+ 0.0006% methoxsalen 84.67 £ 3.11#%
+ 0.0012% methoxsalen 86.91 + 2 46*
+ 0.0024% methoxsalen 86.54 + 0.67*

Brain tissues were dissected from the mice immediately after behavior tests to evaluate the
activity of AChE. Data represent the mean latency (n=9) £ S.D. Control® = Saline injected
(0.85%, w/v, 100 nul). TMT® = TMT injected only (0.0025 mg/g body weight of mice).
Duncan’s multiple range test of SAS indicates a significant difference ('p < 0.01 vs. control

group, “p < 0.01 vs. TMT group).
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Fig. 1—20. Inhibitory effect of methoxsalen against TMT —induced lipid peroxidation in the
brains of ICR mice.

Control animals were injected with saline (0.85%, w/v, 100 pl). TMT group was injected
with a single dose of TMT (0.0025 mg/g body weight of mice). Brain tissues were
dissected from the mice immediately after behavior tests to assess the level of MDA.
Levels of MDA were evaluated spectrophotometrically using 1,1,3,3—tetramethoxypropane as
a standard. Data represent the means (n = 9) * S.D. Duncan’s multiple range test of SAS

indicates a significant difference ('p < 0.01 vs. control group, “p < 0.01 vs. TMT group).
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(5) &4=49] acute toxicity SH= g 1H5A AF

A EZAZ gol¥ methoxsalen? =0 #AR]l ZF groupd EE miced AHEE] 100%
31, serum® AST, ALT ®3l%E SAS analysis 23 F94<2 ZpolE YEA &gt}
(Figs. 1-21, 22).
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Fig. 1—21. AST activity in the serum of methoxsalen mixed diet mice.

Control animals were injected with saline (0.85%, w/v, 100 nl). TMT group was injected
with a single dose of TMT (0.0025 mg/g body weight of mice). Blood serum was collected
from the mice immediately after behavior tests to assess the activity of AST. Data
represent the means (n = 6) * S.D. The statistical significance of differences among
groups was calculated by one—way ANOVA. (p < 0.01 wvs. control group, “p < 0.01 vs.
TMT group).
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Fig. 1—22. ALT activity in the serum of methoxsalen mixed diet mice.

Control animals were injected with saline (0.85%, w/v, 100 nl). TMT group was injected
with a single dose of TMT (0.0025 mg/g body weight of mice). Blood serum was collected
from the mice immediately after behavior tests to assess the activity of ALT. Data
represent the means (n = 6) £ S.D. The statistical significance of differences among groups
was calculated by one—way ANOVA. (’p < 0.01 vs. control group, "p < 0.01 ws. TMT
group).
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24 =4 4 A83E As FE 2349 Jhexd AdS slrsten, dEFgtel HMu

2 A7 A A @ZUtH(Figs. 1-23, 24, 25).
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Fig. 1-23. Inhibitory effect of Poncirus trifoliate extract against AChE.
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Fig. 1—24. Effect of extraction temperature of Poncirus trifoliate on AChE activity.

Sample concentration was 1 mg/ml.
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Fig. 1—-25. Effect of extraction time of Poncirus trifoliate on AChE activity.

Sample concentration was 1 mg/ml.
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Table 1—3. A=< v AEAA}

— A" ME AAY A =41 37C, 1€
A A JAF FAICATH
Bzt 1x10% o]a} 1x10% o]a} EA= 54

— =g 3AAe A=A 37C, 1/1€

Al Zkis A3d FAI=RT

B2 1x10° oJ3f 1x10° o8t ExE ==

- g AF AF =71 37C, 11Y

Al ks A3d FAI=RT

B2 1x10° oJ8t 1x10° o3} ExE ==

Al ks Nt BAX=RTH
Bz} 1x10° o]3f 1x10° o]} EE :

— =R IAAS A2 50C, 174

Al s H3d FAIE=RTH
B2 1x107 o]3F 1x10° olat EAZ =7

- 38 AFE AF 24 50C, 171€Y
A A A7 FAIT=AATA
B2} 1x10% o]af 1x10° o]s EHZ= 54
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1. A4

Aol AgAE Ao RNEH AR 8 HAAE 54 As v¥LAE
Al71aA; gheh ABE 40—42709] ofn|i=Abo] o] ¥ E = peptide = o|L

o] 1987\dol] olZulA F7g HATE EIFF ABE o] F= FAAE A 21 EAskH, AR
o] Akl (APP)Z5-E B-secreatase®} y—secreatasedlil &= @ d Falg ol o)
A= TH(Fig. 2—1). ADoll Al 5 8.3+ pathogenetic material® Azt o] x] 31 Qo). ADo|A 2] =
RAZZAE Ak ARle obx WEetA B Azl FUAIRE oxygen free radical®] A/d, ROS
¢} 2+8 oxidative injury’F HAIZAAE T3] 2 pathogenesist FHAF O] JS AoE FAHH
t}. AD 2#}9] brainol 4] ©] & oxidative stress (ROS, lipid peroxidation, protein modification,
mitochondrial DNA oxidation)9] 7= ¥ 9lom o]yt A4 thA} o] amyloid
plaques®} NFT$} 72> AD brain 9 434 235 st £33 AR+ intracellular
free radical statusE FHAI7]3L F5422 cell deathE =3t ARS HAAAE 93] +=
A o] e Ao w Helth ABel 93 ROS, free radical 59 A2 AB-—induced free
radical—mediated neurotoxicity®] F4& 7Fs3stA 3F7] wol olE gk A= vl F&

6‘}1‘4—_ 17-22)

3-Secretase Agcregation mmunological and
. .. — —— neurcloxic cascade

1-Secretase ieading to neuronal
ol loss and dementia
APP AB Sznile plaque

Fends i FRarmsiooceal Soentes

Fig. 2—1. =14 A uje] ¥21E421 AR peptide®] FA &H 24

WoAoll A AAE MF[ 4144, Punica granatumli= A5 6~8 cmol T LIS dtal o
o, gestil w2 A5 HAo] IR i S Helle B TAE Atk HE ¢ de F
ol oF 20%4|, I AFEFe vto] Yo HAEe ofow &y, FTHE wulo] ek i
Fep qlgto] gk AFRE vdn A= Aobajofel 1k A& X Holn Fhmol = a1y
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deoh. @A TH-oF ANl Adget = Qe

=
Aol of 40%E AA s Fride e AEe Bt
£ Z

( U= Al
2Zake] oF 1.5% & At F84 vEI(BLI-B2- Yool & o] o 42 A A
o= B, FAkel= AAd7] Aolloll $2 AANEA dEEZAC] 5o duh. dviel HE =
T p8e-Sm sl oo ZTowm FoW.Bdd gir) 9l B3] o]do] AHS u IFF
7 Hojuar, 3 G rel=rt 5o jlo] VAE, 53 5 AR Eu dEe Ul
o] a¢} HAFE HIAAY FFIAFS UE SEY HAE veE v vk SEHE 9 4]
o] Wule £ Qs WEVE Tt
2 ATAE 27 A8 AEAdoRRE AR F HAAE 54 A vFLAE AN}
R AAAT 7MY w2 AE5Y Aeles Bl M7 (Punica granatum)s 173ke] ethanol
FES o H, AdEds T-AASe] GEA WA 54 A avet XY F4 |
HE FAA Eg FEd dHELD 72 5 S skl A A AlES e
S AABEAH.

Aol A ARES A8 E ALES BT AE AEAEdA A4 Ytk Aol
Ab2El ABss—35, APBi-42, hydrogen peroxide (H20:), dimethyl sulfoxide (DMSO),
2°,7"—dichlorofluorescein diacetate (DCF—DA), 3—(4,5—dimethylthiazol—2—yl)—2,5—diphenyltetrazolium
bromide (MTT), trypan blue, ascorbic acid == Sigma Co. (St. Louis, MO, USA)o|A F+3}
31, ABy-1 &= BACHEM (Bubendorf, Switzerland), Silica—gel and TLC plate == Merck Co.
(Darmstadt, Germany)olAl TF+Y3sF3 ). Cis—Bondapak columne Waters Co. (Milford, MA,
USA)elA Fgetdith. T3 A5 P HA3FS 913 ICR mouser g Hio] & Ao A
wELol ARG L gl EAjoll AREEE AloFE BF S5 o A 9ke AREsESlTh

PC12 cell line (rat pheochromocytoma cell)™ American Type Culture Collection (ATCC,
CRL—1721)0l| A H-oFuto} AF23F ) Cell cultureo] AF&%¥ RPMI 1640 medium, horse serum
donor herd, fetal bovine serum and antibiotic—antimycotics® Gibco—BRL™ (Gaithersburg,
MD, USA), sodium bicarbonate™= Sigma Co, filter membrane (pore size 0.22 pum)+

Millipore Co. (Bedford, MA, USA)ol A T3} t}.
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G A
(1) In vitro assayAle] &9 2 FHALAZ 12 AF4

(7F) Az

ATCCANA Y3k PC12 celle rat9] adrenal glandoll A @3} pheochromocytoma cell®
Al RPMI—1640 vix]ol| A wjeksltt, RPMI—1640 viA]+= 10%<] horse serum¥ 5% fetal
bovine serum (FBS), 183 1%9%] antibiotics/antimycotics®] ZAS 9rF ARE3}aL, cell
37°C] &=9} 5%2 CO, 5% 27 dtoll A mjgsttl, dFdo] F Holl A A W wjxE Zo}

a1, celle] dishell 7}F5 Z 79 subcultureE &ho] wl &Fstcy,

(Wb 17 g A

il
X
e
BN
oy
i)
ok
i)

AEe] AL 98 E 7bA AEAEAYS AAste] FE2S vk FEUES A48
o] 5ujgre] St o e, ek

&<t shakingdtal. shF7F A 5 |

g, o] A4S 53] whEgth dFE o8 FE9 A5 A= 10w
2 91 30% boiling ¥ 30% st ohA 30% boiling ¥ I F A5AS et 558

o] AFg-ght},
(t}) DCF—-DA assay

PC12 cell& ©]-&3}o] cell 47} 10°=10° cells/ml & ] 96 wellel 100 nl & seeding 3 ¥
overnight %ol 2 &A1 &2 FEES distilled water (DW)E =o] 1 mg/mlZ 20 ul® =3
23ttt o] & (48A1%F) F- Ao & = & A= H:0:, (HF 5% 100 uM)E Al staL

2A1ZF & DCF-DAE NS AZx3ste] celld AP dF0] o] F £ dloll incubatorol Al 504
H oF3&} a1 spectrofluorometer (33 excitation 485 nm, emission 535 nm)E o]-& 3o =43t
o AR T H:0:9 545 AU cello] At DCF-DAT M U2 Eo7HA Sa1 A2
H]T«] superoxide®} WH&-3lo] diacetate (DA)7F "old YrtwdA F3FS UepfA ).
DCF—DA assay+= ©] 839 AL = cell cytotoxicityS =43t} (Scheme 2-1).

&

ol

==
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Cell preparation & 100 uf per well
n 96-well plate seeding (10°~10° cellg/m?)
4
¥ ovemight

4

Sample pre-treatment (1 mg/mé) : 20 wé
4
¥ 48 hours

4
500 UM Hy0; treatment - 40

1
¥ 2 hours

¥
250 UM DCF-DA treatment - 40 uf

%+
4 50 minutes

4

Fluorometer measurement

(485 nm excitation filter & 535 nm emission filter)

Scheme 2—1. DCF—DA assay.
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(2}) MTT reduction assay

83} cell 57F 10°-10° & w 96 welldll 100 ul & seeding 3+ & overnight
Z5S ZFHFE 3o 1 mg/mE 30 ul® AAgsich o] (48471 &

%«
Mz dallE & & U&= AB peptide = Ho0.5 A 2lekal 2413 & (ABE 24A1%F) MTT

PC12 cell& ©

_

icroplate reader (3% measurement 570 nm, reference 630 nm)
2 o] gdle] FHEE SAHIT. HoldE cellES 35S 53o] NADHE AASHA i o]
NADHE= MTTeF wkg3led ®WabAo] formazan crystale A skl MTT reduction assays

o] e}l formazan crystal®] FF =S =A3H(Scheme 2-2).

)

=

%

(@)

it

_&

i)

o

\ ot
=
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Cell preparation & 100 w per well
i 96-well plate seeding (10°~10° cellym)
\
¥ overnight
{
Sample pre-treatment (1 mg/mf) - 30

&
¥ 48 hours

 :
3 mM H;O; treatment : 10 w0
(or 300 UM Ap treatment : 10 @)

\ 4
¥ H,0; 2 hours
¥ AB 24 hours
$
2.5 mg/mé MIT solution : 10 w
\ ¢
¥ 3 hours incubation in dark place

Adding DMSO & measurement : 150 ¢

(wavelength . measurement 570 nm, reference 630 nm)

Scheme 2—2. MTT reduction assay.
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(v}) A9 2 eAuq

i
it

o gn

i

g

Rl

RO

N}

U
&

(o,
HE,

g % AlszA

A

=

=

(il

A

AEAGANA 3 ke FUse] vhA@ F, Suisel SFeks 15 Lo ofe
Q =
[¢) L

4A ¥ shaking tt}. 24A)17Fo] Ay FEH EvlE filteringste] F=3F &)

WA Algel thA] 15 Lo &mjE ol shaking Foh. o] #AHS F 53] whEstaL

=

m) = rotary evaporatorE ©|83dte] ZHF &ujr} QIEE =3t} (Scheme 2—-3).

Sampls 300 g in EgCH (1,500 me)

Crrernight in shalking inculbation

Bt H extraction filtaring

Easidus in EulE 1,500 me)

Superhatant evaperation

Scheme 2-—3. Preparation of extracts from Punica granatum.
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(2) &4 phytochemicals® #7 % AA|

(7F) Solvent partition

A

1o

5l solvent partitions A A]$tH(Scheme 2—4). FH sk AxA

H Al5E funnels o]&
of Aeke] FTHITE o] &l = T ALg&H Eo ko 3ujo st EulE

—{}J« ox
il

7 F=

il

O

hexane (CgsHis), chloroform (CHCl3), ethyl acetate (EtAOc)9 A= 33X AA|S}al

oAxl &8-S 7 dAH AHAst EFHAI S i vitro assays A A S}
HE kg

Ol

1519 ofere Ho}

24 A2t shaking

filtration & Z0f =24

new O|[E+2 150 &2t

A

i}
o0

i

o

tob =
= -

= (1338 9)

In vivo test (100 g)

NS F2= 12389

distilled water 1.6 L

hexane 4.8 L & 2}

24Al7Hsometimes shaking] | 5

r

b
T
JH

hexane laver =H =

new hexane 4.8 L & 2t

| hexane layer 1, 2, 3

chloroform 4.8 L &2t

24 Al 2ZHsometimes shaking)

chloroform layer =4 =

new chloroform 4.8 L & Jf

| chloroform layer 1, 2, 3
ethylacetate 4.8 L & D}

24 Al ZHsometimes shaking) =

ethylacetate layer = H =

new ethylacetate 4.8 L & Jt

| ethylacetate layer 1, 2, 3
water layer

Scheme 2—4. Solvent partitioning of Funica granatum.
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(1}) Open column chromatography

Solvent partition &, HAHAME 54 HE g3V} =4 U fractione A S = open silica
gel column chromatographyS Al &sle] 33709 A% (CHCl; : EtOH = 100:0, 90:10, 80:20,
70:30, 60:40, 50:50, 40:60, 30:70, 20:80, 10:90, 0:100) .= &3 gtc}, 7bz} E2]H &2 (5 3370
o] B&)S AdAZH(1 mg/ml) FH3}e] DCF—DA 2 MTT reduction assaysS A3stal, 1 & 7}%
F2 AE HEFIE Hole IS A3 1Hes 52 AE BIE3E HolE fraction

S tfato® 22 DCF—DA % MTT reduction assayS $3§3Hc},

(t}) Preparative thin layer chromatography (PLC)

Open column chromatographys &3l A Al59] A4S @RIg 3 AH¥ FF-S preparative
silica—gel plateE AF&3to] PLCE A A|gH). ’d’ﬁ% SRS T wFet] 421 g9 A85E 1
ml 2] EtOHo| =<1 & 0.5 pl® 53] spottingste] A ZFA1Z1t}. Chloroform®} ethanol (80:20, v/v)

o2 H/RAZl & bandE Flgtt) EEld WE=E g o® DCF-DA % MTT reduction assay
5 Fasit

(2}) High performance liquid chromatography (HPLC)

m&%

] 2 M=o &84S 3ol 3 & —Bondapak ™ Cis columneS ©]&€3 HPLCE
g BEAS &Y dth 0-100%9 ethanol® &9 A dE%: FulE WHIE Fo] 90+%
4s @535}5} iﬂr%} HOE 190—-800 nm= A A3 AL flow rates £ 0.5 ml = 39 o 3

S =

st} AFg 8= 553 ethanol¥ 32} /G5 AFESH(Table 2—-1).

—
()
=3
X
>
fu
4)4

Table. 2—1. Conditions of the analytical HPLC.

Instrument Waters 2690
Detector Waters 996 (PDA: photodiode array detector)
Column u— Bondapak Cis

(reverse phase, 3.9 X 300 mm)

Flow rate 0.5 ml/min
Mobile phase 0 %~100 % ethanol (gradient elution )
Injection volume 10 ml
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(3) A AMERFYH HAEXE Bodts FadEY] 7224

(7B NMR& &% 7% &4

AAE =AL HPLCES o]&sle] ZAHEAS Feetn 929 peaks 'H-NMRH

BC—NMR

il
o
oo
ol
ol
£
&L
&L
e
ol o
rot
O

Punica granatum extract=5E AAFE EZS EI-MSE o]&sle] 1 %2 mass sizeEs

=49},

(4) HABAE & A 243

=47

=SS A3t i wivo assay Al @9 I AA Alme] g4 H

i)\t

(7V) In vivo assay Al &9

In vivo behavioral testE 93] ICR—male mouseS w3l vfo] o P I ZHE
Azl FEFES control?} negative controls A2t 2} groups FE=HE srth ICR—male

mouset™ 20—24°C, 30—70%2] A+ EE 2= 12-photoperiod chambero] 4] AFS-gHc),
(YY) Punica granatum extract® in vivo =23

Alze] o] 9] body weight R brain weights S7ste] AB7F vA= s A
Hi, AEES AHFoEx 49 fF-F& A serum® AST (aspartate
aminotransferase), ALT (alanine aminotransferase) W3}%= SA o 24 QtgA 4 =418 o

7}sttt,
(t}) Y—maze test

ICR—male mice+ sampleS 42 AlEE oF 357 ad 1hS] AEl=E 53t v 234 &
A= ABZE ICV (intracerebroventricular) injectiondte] Z}2F @, ®, © A 72] armsE 2z
Y-—mazeoll X F&5HEE A Y-maze= 4ol 32.5 cm, ¥°] 15 cm 183 §o] 4 cm&E
A ZFZFe] armS A, B, CE A3 g E9J7F armsES 7|53} MouseS mazeol| ¥l o} F

9 AT glol 8 B E AREA $H0ES £rh mA S AL armol F o] Sofzh
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o8]
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=
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o8]
=
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o8]
=
(@]
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o
w
©

Ho
Jo Lo
BN
By

12 ICR—male mice™ foode} AAANBE oF 3F7 ad pe] HEIE 33t
A

q & A
A BEAZE ABE 47 test Aol ICV injection 3] 71992 Ad& AAS}, o] A
218 of

2

e A Ao Soj7pr] Ao 7o dAtet e Aao|A trainingS A7 oS A
S AT EE miceE /\a“;ﬁ A A3 Aol A —1% T (B A-HIA, &3 Y&—
HHA, & S 1wk

(D) 12 A4 23}

MTT reduction assay®] ZA¥poll A A FA2E st 159 FAZE 100%= 31l A|E9
viability s EtHZ A5 Hoayss AT, #217F 100% Bt =2 A&7} PC12 cell=
oxidative stressZHF-E HE3] T S & F Atk A5 T AF EtOH F=&°| 7MY =
2> H3E g8 HT(Table 2—2). MTT reduction 235 EUZE %2 HigyE 2k
T59] oxidative stressoll W3 B gIE AlF3FATH(Table 2—3).
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Table 2—2. MTT reduction assay®l 2|3} cell viability 4.

Common o . B3 57
Scientific name FE 8]
name (%)
A 3 Cinnamomum loureirii methanol 132.5
A 3 Cinnamomum loureirii chloroform 58.6
AH| 5 Cinnamomum loureirii hexane 31.4
A 3 Cinnamomum loureirii hot water 115.8
A 3 Cinnamomum loureirii cold water 95.7
7HA 2.7} Acanthopanax senticosus methanol 95.6
7HA 2.7} Acanthopanax senticosus chloroform 107.0
7HA 2.7} Acanthopanax senticosus hexane 88.2
_ . ethyl
7HA| 2.7} Acanthopanax senticosus 95.0
acetate
} Hydrangea macrophylla
FAS=A4 hot t 103.3
At (Thunb.) Ser. ot water
aF Capsicum annuum L. methanol 101.2
7Rl Sesamum indicum methanol 110.5
Capsella burapastoris (L.)
© ) th | 122.9
gel L.W.Medicus eLano
= Allium monanthum Maxim. methanol 85.2
7] Angelica gro'sseserrata methanol 211
Maxim.
7] Angelica gro'sseserrata chloroform 99 1
Maxim.
Angelica grosseserrata
3 . hexane 29.5
Maxim.
5] Angelica grosseserrata cold water 95 6

Maxim.
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Common o . S a3
Scientific name F= 8
name (%)
off i} Allium fistulosum L. methanol 78.7
U= Sedum sarmentosum Bunge methanol 90.9
= Perilla fruescens Britton var. methanol 83.3
ISy Allium sativum methanol 91.4
Chaeomeles sinensis
2y 114.2
3} KOEBHNE ethanol
Chaeomeles sinensis
2y thanol 103.3
* KOEBHNE methano
Chaeomeles sinensis
2y hlorof 103.8
i KOEBHNE chiorotorm
Chaeomeles sinensis
37 .
3} KOEBHNE hexane 85.7
Chaeomeles sinensis ethyl
2y 102.
& KOEBHNE acetate 02.6
] Oenanthe javanica (BLUME) methanol 108.6
Dc.
] Oenanthe javanica (BLUME) ethyl 104.3
Dc. acetate
B Aconitum carmichaelli etharol 918
Debeaux.
A . chaelli
=7} conitum carmichaelli methanol 96.9
Debeaux.
B Aconitum carmichaell chloroform 959
Debeaux.
B Aconitum carmichaelli ethylacetat 96.7
Debeaux. e
AR Cornus officinalis ethanol 109.6
A Cornus officinalis methanol 102.8
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Common S o B3 a3y

Scientific name F=8

name (%)

A7 Cornus officinalis chloroform 90.1

A Cornus officinalis hexane 93.1

Akok Dioscorea opposita ethanol 90.0

Abok Dioscorea opposita methanol 68.5

Aok Dioscorea opposita chloroform 76.6

) . ethyl

Akok Dioscorea opposita Y 85.7
acetate

A Zingiber officinale Roscoe methanol 43.8

A5 Punica granatum L. ethanol 137.8

M Acorus gramineus ethanol 114.0

M Acorus gramineus methanol 87.1

SR Acorus gramineus chloroform 89.4

M Acorus gramineus hexane 96.1

o ) ethyl

SR Acorus gramineus Y 107.7
acetate

o3} Allium cepa methanol 98.7

Erythronium japonicum
g7 A 7 Jap methanol 99.2

Descaisne
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Common L . S a3
Scientific name FE=4
name (%)
3 Ulmus pumila Linne methanol 109.2
-3 Ulmus pumila Linne chloroform 89.9
<9 Ulmus pumila Linne cold water 86.3
2} Citrus junos methanol 91.2
2} A9 Perilla frutescens var. acuta  methanol 107.7
A Perilla frutescens var. acuta chloroform 93.8
A Perilla frutescens var. acuta hexane 91.3
. thyl
A A Perilla frutescens var. acuta ety 89.2
acetate
12PN Alisma canaliculatum ethanol 109.0
BN AL Alisma canaliculatum methanol 121.1
12PN Alisma canaliculatum chloroform 110.6
Bl A} Alisma canaliculatum hexane 112.7
Bl A} Alisma canaliculatum ethyl 94.7
acetate
3t 3} Albiziaj ulibrissin Durazz methanol 84.5
3t 3} Albiziaj ulibrissin Durazz chloroform 88.0
3313 Albiziaj ulibrissin Durazz hexane 78.9
. thyl
s+ 31 3] Albiziaj ulibrissin Durazz eHy 69.1
acetate
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Table 2—3. DCF—DA assay®ll 23t cell R ay}e] 4.

Common L - . 3 5%
Scientific name F= £
name (%)
ZaR Euryale ferox ethanol 49.60
=3} Chrysanthemum morifolium ethanol 41.64
ES RS Punica granatum L. ethanol 68.73
Adenophora tryphilla var.
o ” .yp ethanol 27.51
Japonica
KRosa rugosa Thunb. var.
&l st vl < ethanol 59.10
rugosa
AkoF Dioscorea opposita ethanol 48.62
A Acorus gramineus ethanol 30.19
EARA} Cuscuta chinensis Lamark ethanol 10.73
Chaeomeles sinensis
AU ethanol 52.39
KOEBHNE
AT Cornus officinalis ethanol 42.49
3 Carthamus tinctorius ethanol 62.32
Rosa rugosa Thunb. var.
s shue] & ethanol  42.76

rugosa
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(2) M7 HFT A R Axsd 49

12} AN A DCF—DA assay®ll 98] AA, AF, Zthr7t A E Q3 (Fig. 2—2), MTT assay
of o HA, A, EARA W s 7F AA A TH(Fig. 2—3). DCF—DA assay 23 -3t
HEgds Holx= A AF, EARE o s 22 A8 A4 238 (DCF-DA assay)< 2

At (Fig. 2—4). 1, 22 A4 2dS Ed= HAIAA A 7 HE 4] Raays Hel

458 A% Agsg

250
200
x
»w 150
w
o
@
(0]
=
8 100 |
>
)
5
0
C H V 1 2 3 4 5 6 7 8
sample

Fig. 2—2. H.0.2 58 AAF oxidative stressoll 3l 282 Ex1912] B35 g3},
C: control group, H: H:0, A2 &, Alg tiil DWE A g
Vi Ho0:5 A2 8h7] 48A12F A, vitamin C (100 uM)E A €

1: Cinnamomum loureirii (A3)), 2: Euryale ferox (FA), 3: Chrysanthemum moritfolium
(5223}), 4: Punica granatum (85), 5. Adenophora tryphilla var. Japonica (F)), 6: Cuscuta
chinensis Lamark (EAFRV), 7: Polygonum multiflorum (SF5+2.), 8: Rosa rugosa Thunb. var.
rugosa (fruit—3f3s}<nf)
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140
120 |
_ 100
~
§80*
%
= 60 |
o
O 40 |
20
0
c A VvV 1 2 3 4 5 6 7 8
sample

Fig. 2—3. ABell 9] AAAHE 2=l thst A x5e] BEgy}
C: control group, A: ABE AHgslx B EZ 4l DWE A g
Vi ABE AP 35t7] 48A17F Aol &Abkst g ¥7F 91 & vitamin C (100 uM)E A A 2

1: Cinnamomum loureirii (A9]), 2: Euryale ferox (FAA), 3: Chrysanthemum morifolium
(53+3}), 4 Punica granatum (A5), 5 Adenophora tryphilla var. Japonica (Z+th), 6: Cuscuta
chinensis Lamark (BAFAV), 7: Polygonum multiflorum (34L2.), 8: Rosa rugosa Thunb.

var. rugosa (fruit—3lg3}dnf)
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350
300 r
—~ 250 r
R
n
ch 200 r
»
023 150 r
©
o
C>§ 100
50 r
0
C H V 1 2 3
sample

Fig. 2—4. H,0,Z 5B AA F oxidative stressol] thdl A &21 52109 W3S g3},
C: control group, H: H:0.5F A 2lstar HSEF th4l DWE A g
V: Hy0,5 A 8lsl7] 48417 Aol aAtsta#7F ¢+ vitamin C (100 uM)E A g

1: Euryale ferox(77), 2: Punica granatum(A5), 3: Cuscuta chinensis Lamark(EA}FA})

1}, A phytochemicals®] & 2 A

(1) Solvent partition

(]

AZAZ A7 F55 1,228 gol A= & (1,600 ml)S o] &sle] %2 & Al&H &9 &

o] 38f (4,800 ml)ol]l 3fF3dt= &vl hexane (CsHis), chloroform (CHCl3), ethyl acetate

(EtAOc)9] A= 33| AR Yozl 58S 247 dAE FHste] 554170 5 Ax
/\

LAYt AE viability 23S AA BT
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(2) S EEH jn vitro assay A3

(7F) DCF—DA assay

olgf o] Fig. 2—594 Hi= u}e} 7+o] ethyl acetate fractionol A 7} =& A &A]S =)

250

200

150 -

100 -

Oxidative Stress (%)
S

100 uM PR} A

C HVHIH2H3C1 C C3ElEE3

Fig. 2—5. H:0.2 %8 A% oxidative stresso] ™3} solvent partition® HF FEE9 HIE
gy

C: control group, H: H,0.5F Hg]8ta A& Al Z{HFTE A

H1-3: hexane #3%
C1-3: chloroform +#

8l
E1—3: ethyl acetate #3&
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(1}) MTT reduction assay

olg] 13} Z+o] ethyl acetate fractionol|A] #AFEEA 2 ARl 93k AkslA el ~E# 2o thal A

IRS g7l 7V =4 UElsken o] DCF—DA assayolx¢] Aol Ax3rH(Figs. 2—6, 7).

160

140

120

100

Cell viability (%)

C H V Hl H H3 1 @ G EH E B

Fig. 2—6. H:0z0 =% AXE=A 3t solvent partition® AF FE=&9 HIay}

C: control group, H: H:0.% A&t Ald Al S/HFE A g

V: H:0.5 AH83}7] 48A17F Aol vitamin C (100 uM)E A A g

H1-E3: H20,5 AH2l8}7] 48A]1%F #, solvent partition &m™ #2S 747 1 mg/mlZ A A 2]

H1-3: hexane #3%

C1-3: chloroform +#

8]
E1-3: ethyl acetate #3¥
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120

T ™
100 - 5
T
80
60
40
20
0 n [ [ I [ I I I

Cc A V 4 QC G H EBE B

Cell viability (%6)

Fig. 2—7. ABss-359 =% AESA 3t solvent partition® AF FE==9 HIay}
C: control group, H: H:0.%F A gdta A8 Al =FF2 Ay
V: H:0:5 A &3}7] 48A17F Aol vitamin C (100 pM)Z A= g

H1-E3: H,0,= *8]3}7] 48A17F A, solvent partition €8 £35S 7}z 1 mg/ml 2 A 3]
H1-3: hexane #3%

C1-3: chloroform %+

8l
E1—3: ethyl acetate &3¥
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(3) Open column chromatography

Solvent partiton®, 7F& &4o] £4 U2 ethyl acetate fractione 7St 5=3}0] open silica
gel column chromatographyS Al &sle] 33709 A% (CHCl; : EtOH = 100:0, 90:10, 80:20,
70:30, 60:40, 50:50, 40:60, 30:70, 20:80, 10:90, 0:100) 2.2 3] 3tk 7t} 2w 3 (F 33
7Hg] TS dA% (1 mg/m) FH3sk] DCF—DA % MTT reduction assayE Al&3lal, 1 F 7}

F2 AE BT adE Hole IS AANY 1Hor B HAAAE REaIE Kol

fractions /o2 22} DCF—DA % MTT reduction assay& 33} th.
(4) Open column chromatography +& 9| in vitro assay 23}

(7}) DCF—DA assay

Open column chromatography$ 3371¢] #3lo] thdle] 1% DCF—DA assayS =43+ Ay
CHCls : EtOH®] B]&°] 90:10¢1 5% fraction¥} 80:20%1 7, 8, 9™ fractions, 70:30%
fraction, 40:6021 19, 209 fractions, "FA/ 2.2 0:10021 31, 32, 33¥H fractions”7} A o] =
A Ygkom (Fig. 2—8), AAH 10719 &S Ao = 2%} assayE AA|gF 23} 8, 9, 10, 31, 32
W fractions®] &Ado] £ Yghth(Fig. 2—-9).
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250 -

200 -

—_

(¥

(=]
1
-
4

—_

=

(=)
1

Oxidative stress (96)

[ ¥a]
(=]
L

CHV1234567289101112131415161718192021222324252627282930313233

Fig. 2—8. Silica—gel open column chromatography fraction® oxidative stressol] th3g+t =] a3},
C: control group, H: H;0.5F At A& Al ZHFE A

V: H,0,5 A2]3h7] 48417t Aol vitamin C (100 uM)E A ]

1~33 : Sample groups. H:0:5 A 2]5}7] 48A12F #ell 1 mg/mle] HE=Z 20 plE A
Z¥2}o] fractions< CHCl;¥} EtOHS 100:0, 90:10, 80:20, 70:30, 60:40, 50:50, 40:60, 30:70,
20:80, 10:90, 0:100%] H]&& Z+zF 3HA dHE (337) fractions)

1w T
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250

200

[y —

[ ] w

L] o
1 1

Oxidative Stress (96)
[ ¥ ]
=]

Fig. 2—9. Silica—gel open column chromatography fraction®] oxidative stressol] W3+ A a3}
C: control group, H: H;0.5F At A& Al ZHFE A

V: H,0,5 A2l3t7] 48217t Aol vitamin C (100 uM)E A 2]

5,7,8,9, 10, 19, 20, 31, 32, 33 : 12} A% fractions. H:0,& A 2|3}7] 48A17F Ao 1 mg/ml
o FEE 20 plE A

(1}) MTT reduction assay

Open column chromatographyd 3370 230 thate] 12} MTT reduction assays =A43}o] 8
go] F& 5] fractions® A4 A} CHCl; : EtOHS] 1]go] 90:109) 54 fraction} 80:20
Q1 8, 9% fractions, 70:30%1 10® fraction, kA= o 2 0:100¢1 32W fraction®] & o] =4
o v (Fig. 2-10), A48 5749) $2¢ Fo = 23} assayE AT 23} 89 fractiono] FAo]
7P = Uskth(Fig. 2-11).
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120

5 IIII I[IIIIIIII

60

Viability (%)

40

Cell

20

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
CrY 1234056783101 1213141510171819202122232425202723293031 3233

Fig. 2—10. Silica—gel open column chromatography fraction®] H.0.0l 2|3t AlE5A o] A&
3.

C: control group, H: H.0.®%F HEslal A5 2l SHTE A

V: H:0.& AHelst7] 48A17F Aol vitamin C (100 uM)E A

1~33 : Sample groups. Hy0:Z 88} 7] 48A17F Aol 1 mg/ml e HFEZ 20 ulE A
Z+7}+9] fractions= CHCl3¥} EtOH=S- 100:0, 90:10, 80:20, 70:30, 60:40, 50:50, 40:60, 30:70,
20:80, 10:90, 0:1009] Wl&< Z42z} 3% RH5 (3378 fractions)
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160 -
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~ i
& 120
_é‘ 100 -
0 _
® 80
> 80 -
T
] 4
20 -
0 7 I I I I
C A ) ) 8 9
Fig. 2—11. Silica—gel open column chromatography fraction®] ABss-35° 23k A EZA 2] oA
a3}
C: control group, H: H.0.%F A &|stal Alm 2l SHTE A
V: H:0.5 A Esl7] 48A17F Aol vitamin C (100 pM)E A =g
5,8,9, 10, 32 : 12} A= fractions. H:0.= ] &]8}7] 48A17F Aol 1 mg/mle] =& 20 ul

il

A2
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(5) PLC

Open column chromatographyS &3l 9 Al59] S 9l
preparative silica—gel plate (glass 200 X 200 mm)E ©]-&3}
= A4S w5kl 92 1 g9 AEE 1 nlé EtOHd =21 & &
Z1t}. Chloroform®} ethanol (80:20, v/v) 2.2 A/AIZl & bandE w23ttt Eld HEE
o & DCF—DA (Fig. 2—12) @ MTT reduction assayS -3y} tH(Figs. 2—13, 14).

(7F) DCF—DA assay

250 -

150
100 ] I
0 _

C H v 013 027 032 0.38 047

(]

[ ]

(]
1

Oxidative Stress (96)
s

Fig. 2—12. H,0,2 458 AAH oxidative stressol] tat PLCH AHF FE&
C: control group, H: H,0,% A3t A& il S/HFE A&

V: Hy0.2 A &3l7] 48417+ Aol vitamin C (100 uM)ZE A=A g

0.13, 0.27, 0.32, 0.38, 0.47 : Sample groups. HAre54AE A2 s}7] 48213 Aol 1 mg/ml 9] &
T2 20 ulE Ay

Lo
m
1-011
lfol.
::l‘
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(1}) MTT reduction assay

140 -
120
& 100 -
2 80 -
=
S 60 -
-
= 40 -
L]
V]
20 -
0 B T T T T T
Fig. 2—13. H:020 =% AlxsAdd gis PLCH AfF FE2E9 Rsadt
C: control group, H: H:0.%F X g]&ta A8 Al SHFE A

V: H:0.5 AH83}7] 48A17F Aol vitamin C (100 uM)E A A g
0.13, 0.27, 0.32, 0.38, 0.47 : Sample groups. HA3}=A4E A 2]st7] 48A17F Aol 1 mg/ml o] &
T2 20 ulE Ae

160 -
140 -
120 -

100
80 -
60
20
0 - | T

Fig. 2—14. ABss-3:91 F =¥ MEEA g PLCH XF FEE9 »say
C: control group, A : 30 uM9] ABss-35 APt RS E2 tha DWE A g

Vi H:0.5 A st7] 4841 el kst a 7t 9= vitamin C (100 uM)E A

0.13, 0.27, 0.32, 0.38, 0.47 : Sample groups. A3 5 A 2]37] 48A12F Aol 1 mg/ml e &
T2 20 pE A

viability (%)

Cell
3
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PLCERE Hggr wi=e &45 <l & F y—Bondapak'™ Ciz columns ©]83F HPLCE
E3t & E4S e sl 0-100%2] ethanol®t &9 A% Fuj=2 WH3tE o 9
B2 st g W9lE 190-800 nmz A4 3HaL flow ratet ¥ 0.5 mlZ 3 on 3
Hell 10 ul¥ Als 95 aFlvh 251.2 nmIpgol A 38840l o4l peake] #EE AT
(Fig. 2—15).
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o980 L 20 L5E 4000 0.5 A4 00 i L whda
Mgt

Fig. 2—15. HPLCE o] &% &4 &4 9] 4.
Column: u—Bondapak™ Cis column (3.9 mm X 300 mm),
Flow rate: 0.5 ml/min, Injection volume: 10 ul

Mobile phase: 90 min, Detector: PDA
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HPLCE o] &3] #a3t &4 EAS 359 'H-NMR (Fig. 2—16)3 “C—NMR (Fig.2—17)

pam

S | o e G L o, e
. I [ 111
[ARA | LAY
R | ! 1
= || el o | vt s
2| 3| o P
5 |r> m @ -|=
= @ i
= |=] o) n mim

Fig. 2—16. '"H-NMR spectrum& ©] &3 4§ FEE9 S =8 FxE4.
MAE A EE MeOD (methyl—d3 alcohol—dl) & =<1 & 600 MHz, 25°CollA] NMR spectrometer
(Avance—600, Bruker, German)< ©]-&3slo] =4
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[1=1: =
962 8%
al= 1= 2
EQE 8F —.X
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Fig. 2—17. C—NMR spectrum< ©]

25°C Al NMR

600 MHz,

A5 E MeOD (methyl—d3 alcohol—d)®E =9 F

chl

A%

d

spectrometer (Avance—600, Bruker, German)< ©|&3}e] =54
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(2) EI-MSE &% A%

)\

g

Punica granatum extractZF-8 AAH E2S EI-MS (Fig. 2—18)E ©|&3}4 mass sizes
AL AATE A3 B2 206 m/zo] 2,4—Di— tert—butylphenol?l A& 213}t (Fig. 2—19).
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Fig. 2—18. EI-MS spectrum= ©|

LS|
ax

The spectrum was recorded on positive ion EI

m

Japan).
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Fig. 2—19. ARl <Jgt 4l

&}, In vivo testE =

(1) AF F=59 in vivo

Alge]l 2lo] H.39] body weight 2 brain weightoll A B d2 21

- 108 -

W o= A E A
(Figs. 2—20, 21). E3] &%= #A gl ZF groupe =& mouse? BEE] 100%% 3L, serum
©] AST (aspartate aminotransferase), ALT (alanine aminotransferase) ®3}% 2] %<1 *}o]

2 Holx Loz HAAHE sampled EAL glv= Aoz Folxrt(Figs. 2—22, 23).
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30

Body weight of mice (g)

20 -
10 -
0

C A PG400 PG800
Fig. 2—20. Body weight of mice.
C (Control): Treated ABs2-1 group and normal diet
A (AB group): Treated with ABi-42 and normal diet
PG 400: Treated with ABi-42 and diet group (400 mg/kg)
PG 800: Treated with ABi-42 and diet group (800 mg/kg)
06 -
— 05 B
K]
S 04
£
© 03 -
c
2 02 -
2
E 01
o
00 -
C A PG400 PGE&00

Fig. 2—21. Brain weight of mice.

C (Control): Treated ABs2-1 group and normal diet

A (AR group): Treated with ABi-42 and normal diet

PG 400: Treated with ABi-42 and diet group (400 mg/kg)
PG 800: Treated with ABi-42 and diet group (800 mg/kg)
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N83g8y888

AST actlvity (karmen/mil)

111

A= 400 A= 800

Fig. 2—22. AST activity in the serum of FPumca granatum extract diet mice.

Group C was injected with AB42-1.

Group A was injected with 410 pmol of ABi-42 per mouse.

Sample groups (4157400, 47F800) were injected with ABi-42 after supplied with ethanol
extract of Punica granatum (400 mg/kg, 800 mg/kg per day).

30

25

15
10 -
o

Fig. 2—23. ALT (alanine aminotransferase) activity levels in serum of Punica granatum

ALT actlvity (karmen/ml)

%]

extract diet mice.

Group C was injected with AB42-1.

Group A was injected with 410 pmol of ABi-42 per mouse.

Sample groups (4157400, 47F800) were injected with ABi-42 after supplied with ethanol
extract of Punica granatum (400 mg/kg, 800 mg/kg per day).
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(2) F0A% 2 79eE55E 12} i vivo testd 3}

(7}) Y—maze test

AB ¥ sample©] mouse?] +EFTHolE LS T E%om(Fig. 2—24), sample®] T35 %

groupol Al 7]} o] FFEUeS &+ Jvh(Fig. 2-25).

60 -

30 -

10 -

Number of arm entries

C A PG400 PG800

Fig. 2—24. The number of arm entries in Y—maze test.
C (Control): Treated ABs2-1 group and normal diet
A (AR group): Treated with ABi-42 and normal diet
PG 400: Treated with ABi-42 and diet group (400 mg/kg)
PG 800: Treated with ABi-42 and diet group (800 mg/kg)
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Fig. 2—25. Effects of Fumica granatum extract on spontaneous alternation behavior.
Protective effect of HFuuca granatum extract against the ARi-s2—induced memory impairment in
Y—maze test. Spontaneous alternation behaviors were measured during 8 min.

C (Control): Treated ABs2-1 group and normal diet

A (AR group): Treated with ABi1-42 and normal diet

PG 400: Treated with ABi-42 and diet group (400 mg/kg)

PG 800: Treated with ABi-42 and diet group (800 mg/kg)

(Y}) Passive avoidance test

ABE FASEA] && control groupS AR groupdl HlsIA] ¢tAH 7|dtLEEES UERS
3L, 400, 800 mg/kg groupsoll A= control group?| st&5sE A &
3lete A Y 35S gQleith. ol A7 FEEC] ARY 7IgEed Al adt (2
2] =2 3} ’dé}—ﬁ«] AF = blockingd}e] control group®] EoJFE A H#& JER]
o]F o gM YANE A or BRI/ 3EANATS FAeAH(Fig. 2—26).
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Fig. 2—26. Effect of Punica granatum extract on step—through latency in the passive
avoidance test.

Protective effect of Punica granatum extract against the Afi-42—induced memory impairment
in passive avoidance test. The testing trial was given 1 day after the training trial.

C (Control): Treated ABs2-1 group and normal diet

A (AB group): Treated with AB1-42 and normal diet

PG 400: Treated with ABi-42 and diet group (400 mg/kg)

PG 800: Treated with ABi-42 and diet group (800 mg/kg)

(3) A7 FE2E2HE 288 Y249 23 i vivo SZAY
2,4—Di—tert—butylphenol& 2]o]g group?} UWMAIEE 2Ao]gt group®] body weight 2 brain
weightol| A= & zke] & HolA] e hth(Figs. 2—27, 28). 53] wXof #Agle] 2} groupe] &

E moused] AEES] 100%% 1, serum® AST, ALTHIIE x}o]E Ho|Xx &= Zo=w 3H9]

= A (Figs. 2—29, 30).
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Fig. 2—27. Body weight of mice.

Control @ Treated AB4z-1 group and normal diet

Negative (AR group) : Treated with ABi-42 and normal diet
BP 5 : Treated with ABi-4z and diet group (5 mg/kg)

BP 10 : Treated with ABi-42 and diet group (10 mg/ke)

BP 20 @ Treated with ABi-42 and diet group (20 mg/kg)

BP 40 : Treated with ABi-42 and diet group (40 mg/ke)
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Fig. 2—28. Brain weight of mice.

Control @ Treated AB4z-1 group and normal diet

Negative (AR group) : Treated with ABi-42 and normal diet
BP 5 : Treated with ABi-4z and diet group (5 mg/kg)

BP 10 : Treated with ABi-42 and diet group (10 mg/ke)

BP 20 @ Treated with ABi-42 and diet group (20 mg/kg)

BP 40 : Treated with ABi-42 and diet group (40 mg/kg)
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Fig. 2—29. AST activity in the serum of 2,4—Di—t¢ert—butylphenol diet mice.

Blood serum was collected from the mice immediately after behavior tests to assess the
activity of AST. Data represent the means (n = 6) = S.D. The statistical significance of
differences among groups was calculated by one—way ANOVA. (p < 0.01 vs. control

group, 'p < 0.01 vs. TMT group).

Control @ Treated AB4z-1 group and normal diet

Negative (AR group) : Treated with ABi1-42 and normal diet
BP 5 : Treated with ABi-42 and diet group (5 mg/kg)

BP 10 : Treated with ABi-42 and diet group (10 mg/kg)

BP 20 : Treated with ABi-42 and diet group (20 mg/kg)

BP 40 : Treated with ABi-42 and diet group (40 mg/kg)
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Fig. 2—30. ALT activity in the serum of 2,4—Di—tert—butylphenol diet mice.

Blood serum was collected from the mice immediately after behavior tests to assess the
activity of ALT. Data represent the means (n = 6) = S.D. The statistical significance of
differences among groups was calculated by one—way ANOVA. ('p < 0.01 vs. control

group, “p < 0.01 vs. TMT group).

Control @ Treated AB4z-1 group and normal diet

Negative (AR group) : Treated with ABi-42 and normal diet
BP 5 : Treated with ABi-42 and diet group (5 mg/kg)

BP 10 : Treated with ABi-42 and diet group (10 mg/kg)

BP 20 : Treated with ABi-42 and diet group (20 mg/kg)

BP 40 : Treated with ABi-4 and diet group (40 mg/kg)
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(4) AF F2E27E 29 9249 23 i vivo BEAY
(7F) Y—maze test

ABZE injectiond}A] %2 control groupe ABE F93%F negative groupd] H|3|A F 10% =
L A TS YA, FAEAS Ao]d group (BP5, BP10, BP20, BP40)<S control group
A<
=

I v W& ) Ao v £ AAFS BT o] 2,4—Di—fert—butylphenole] ARS] Al
AEdoRiY Hagias YEHO control FTlE JAATE IEAAFES 97| sth(Fig.
2—31).
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Fig. 2—31. Effects of 2,4—Di—tert—butylphenol on spontaneous alternation behavior.
Protective effect of 2,4—Di—tert—butylphenol against the ABi-s2—induced memory impairment in

Y—maze test. Spontaneous alternation behaviors were measured during & min.

Control : Treated ABs2—1 group and normal diet

Negative (AR group) ' Treated with ABi-42 and normal diet
BP 5 @ Treated with ABi-4 and diet group (5 mg/kg)

BP 10 : Treated with ABi-42 and diet group (10 mg/kg)

BP 20 : Treated with ABi-42 and diet group (20 mg/kg)

BP 40 @ Treated with ABi-42 and diet group (40 mg/kg)
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(W) Passive avoidance test

ABE TFASHA] &2 control group< ABE F9 3t negative group®l| H|3|A SHHE 7]
FoHS e &4
7F ol s 79 EE

3L

o ABS) 7ol A

oJ3t group (BP5, BP10, BP20, BP40)& <A
H

=
A% FAY 5 ATk ol RN BAH A

B

X

10
Mg of 12
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>
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Fig. 2—32. Effect of 2,4—Di—tert—butylphenol on step—through latency in the passive avoidance
test.
Protective effect of 2,4—Di—tert—butylphenol against the AB1—42—induced memory impairment

in passive avoidance test. The testing trial was given 1 day after the training trial.

Control @ Treated AB4z-1 group and normal diet

Negative (AR group) : Treated with ABi-42 and normal diet
BP 5 : Treated with ABi-4z and diet group (5 mg/kg)

BP 10 : Treated with ABi-42 and diet group (10 mg/kg)

BP 20 @ Treated with ABi-42 and diet group (20 mg/kg)

BP 40 : Treated with ABi-42 and diet group (40 mg/kg)
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v, 24 2ol
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(D) 7Fe 44 A4

TR Aot s AT 44 2

(Figs. 2—33, 34).
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Fig. 2—33. Effect of extract concentrations on protective activity.
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Fig.

2—34. Effect of extraction time on protective activity.
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10—20%, WEt7t=

F28

7¥

bl th(Fig 2-35). F-FA A & BlolfE 30-50%, )

°©

A 2}
H 1-3%, dAE 1-2%, EF

X5 (Punica granatum)® FZ=E%L 100 mg
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T
off

Zol 9 =Y =AA A%

O

A5+ (Punica granatum) ° % 8= ol&3sto] 25 ml & A AAE A& st AlF2
ok, gk H8A T= aEste] 37HA BEe wigs wEdT A7
AU AZ D-sorbitol, 2=%, A A7, i, Hew 55 A&

Q) AbAl 2 opH AR FALS ARESEGlTh &
AbshA| = BlERR] CoF AR QPAFAVERS H7bekaich. 1 9ol Aue] s fl8 A}

5, WlF 55 &3 ST AR Wt 100 mgo2 A A TH(Fig. 2—-36).

Lo

HE . 2 100me
AtEtabg 10%
HEE 1%
Hi2LE 3%
HE 0.5%
TAL 0.05%
HIEM C 0.05%
BIEF B6 €43 0.01%
L-S2FENIMUEE 0.01%
UREA0HE 0.01%
MAEE 0.01%

SFNERANMIER 0.01%

=

Fig. 2—36 %N 2 = 344
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(oh) =HdAl A=

M5 (Punica granatum)® FZ=52 50 mgol] vish o ¢} o] YIAZ

AR ks Eeetel AlFek i (Fig. 2-37).

ujj g <

o . 1 E(Bg) F
HERF . A7 S 2R AAHD ' 2
HE 0 BEY2N 50me

g AR (BEA) 35¢

& (22 ) 0652

Wed (WA 0.5g

FAak (2013 Spg

UMZEE Img
HEZE&F 3 3w 14 35, 15
1-27hd4 AF p= AEof da g
EekS2h s

Fig. 2—37. I8 A
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(3) AFe] A% W AR A

e A AAFES AT A FEE TH AAY Aol Felnz A=
AL, GEAEAIE 200 WFe] olo] Faht: AEAY (e, TP

w3t W) AE AAE AASTH Tables 2—4, 5).

Table 2—4. A|E2] 1] Y27A}

- A4 e AAY A% =240 37°C, 14

Al A WAF FAIEATH
A5 1x10% o]&F 1x10% o5} EBH= 245
-~y IaAA AFxA: 37°C, 171€
Al A WAF FAIEATH
A F 1x10% o]&F 1x10% o)5} EAH= 245
S
-39 AF A =74 37°C, 1/1€
b Es A Ngd FAEERNTH
A5 1x10% o]a}  1x10* o]t &A= BH%
—Ad AEAA A 27 50°C, 171€
Al A WAE FAIEATH
A F 1x10% o]&F 1x10% o)5} EBH= 2A4%
—=ggAAe Az 50°C, 157Y
Al A WAE FAIEATH
A5 1x10% o]&} 1x10% o)5} EH= 245
-3y AF A =74 50°C, 171€
b Eis A g7 FAEERATH
A5 1x10% o3  1x10* o]t &A% BH%
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Scheme 3—1. The preparation of extracts.
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(2) &rtst 24 =AY

12 e FE2E FolA el tig ddane wAYUSE @ dAEd FHEES $5Hd
kst A7bE SASGIT ABTSO gk dAx Foss SAse= Ao® ABTS 20 mgs
PBSell ¢ THE ABTS &9 o] o A58 1 nl& 9l 523 dFAZ & 30+
Zol W3 & 734 nmoll A EFwo WIS Ao AL H|wE -‘r’rﬁ_% HolZ sy
kATt BE4ol AR ZF variations #4381 Yste] zt W 3ho)| wp=

ECs0 @& AlRtato] mlaLsteitt,

12 e FE5E FolA x4 o A AE43EES] Aed AR5 §FFs #4574
3] Folin & Ciocalteu's phenol reagentE ©
me] o|xFHTE Hrbetal, AE AR EE EFE 9 (ex. gallic acid 10, 30, 60, 100 mg/L)
200 plS ¢ siA] vortex 3 Folin & Ciocalteu's phenol reagent 200 nlS Al@3e] H7}slar
vortexdth, 6%-3F Ao A WA Fof| 7% Na,CO; €9 2 mlE H7lskal vortexdth Ald S
908ZT A2 (¢F 23°C)ol WA Foll 750 nmell A EFFEAE o83t FFEE F453H

% phenol &2 mg gallic acid equiv. (GAE)/100 g fresh weight® YERHATE. ==212] 7]
st HPLCE #4138130t)
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(4) In vitro AEEA ZA}F

FEEY AXE 54 5437] 98 SK—Hep—1 AEE ARSIt DMEM HlA]o] FBSE
10% 2 H7}sta, Ay A& (penicillin) 100 TU/ml, ~E @ Eu}lo] Al (streptomycin) 100 pg/mlS 3
74k HiA S o]83to], 5% CO,, 37°C Ml ¥7I0A B7IAEE vttt F5&2 37t ¢
g AT A A adE 2AKeE7] flste], A7) widd A2 SK-Hep—1<& 96
well plated] 1 x 10'7] AZE v‘i'——rO} , FEES oY w22 H7Este] 72413 Sob wiekst
ATE 72A17k0] E 7] AAZE Holl A & MTTAISFS 20 ul H7bste] wiFatdith. wid & &

MG BEF AAs AL Folgds AETS IAFI FoldE dME AEEZ DMSO (dimethyl
sulfuroxide) 200 pl & %<l t4g 570 nmollA SFE=E SHSAT A7) SAHAL AA] & F

7

SAES in vitro A 24 L FEFEE

N
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AgS  F574(gap junctional intercellular
communication assay; GJIC)ste] 7hek & e Az 245 =A3s7] 918kl scrape
loding/dye transfer (SL/DT) assay HOo = ZHM2AFHS sttt 7kt Alxeo 7§ AgS =31 A
I ANZALS SHEY] Y8 1Y AlEZE SK—Hep—1 AEE AFE-3Fth. DMEMo] FBSZ
10% 2 H7yskar, BlUA A (penicillin) 100 1U/ml, ~E#Enlo] Al (streptomycin) 100 pg/mlS 3
7heE ¥iAI S o]&ste], 5% COz, 37°C HiF7]olA A7IAEE wigFetaint. o2 A widd ¢t
MEE 2 nl plastic dishel ml ' 1x10° N2 BFH o] 2447 F<t widdl & 7} dishol vl
H AEe] 2] o FEE I vidste] AlE7E dishé] ¥FEe] 90%°]d AFH Lucifer
vellow A H-S °] g3l GJICY 3| EHARE FxH #Av| 74 (BioRad, Hercules, CA, USA)=
SA g

(1}) FOX assay

FE=E Y A HElE 7IdEs skl fske] ek 2y
X ARAD] JAE FEAIE aRRFEH FYsteA e FAlstae
Hataat akodtk. H.0, WS SA sk o449
AAlste] #E3ES T Xylenol orange®t ammonium ferrous sulfateE 250 mM H,SO40l Z}+7}
1 mM¥} 2.5 mMo] A 7lste] Azd AlFS 4.4 mM BHT (butyrated hydroxyl toluene)&
3-8t HPLC—grade ™WEF2-¥ Fuu|7} 1:97F ¥ =& A]o]A working reagentZ A %35} T},
| MEAS 3 T3 2104 96 well microplateo] 500 uMe] H,0.= X33k A5 9} 2HY]
Alokg 1:9 FaB|E 4]o] ¥aL 37°C mig7lelA 1A17F &F ¥H3-A1Z1 § 560 nmollA F3%=
g S48 F7lE5aE 80% deE FE= LolAE 500 uMe] Hp0.9 A AR =A]
Z+7F 0~200 pg/ml o] FEZ H7FeFR AL, iEaS 500 uMe] H.0.5 ¥
i Alell Abg-38} ST
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extracellular matrix
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27 2 4 vk Bioavailability®= &2 AW o] &S YEUE AZEA 7]5A0] Hold
Al e R X gt E W bioavailabilitys 1 7} E "oty 7)o =83t} Caco—2 cell
line Abgre] thel MlFEoARE of2] W] cloning@ A& MA Lk SFAESd FARSE A
= AYA @ AxEA 249 F5E&, AW ol&E ol e AFe Bo] o] &Ha vt &
A2 Caco—2 cell lineg °]&3te] F== W 249 &% W 588 Fohro=zA A
S5 AR Adsted 1 H4o] gt

T3 AR dvks 4% A ’L*gﬁ%sé*é(angiogenesis) HgLe B
7o dojupA] &= AA%] 2AE = 3 i
I A k. 53] MMP-2+ &3 x{]_\*{—g—o] extracellular matrixg &allsl™ S 4T 9
AR o]sd F =T MFe AAIAIAY FIdAeH, ABEBFH o] o] HAsiM =

MMP—27} integrin v3oll ZAgtsfjof 3l Aoz A o}, oFo] 7o £%4o] A4S Y=

)
o,
BN
By
2
>
rlr

-0

rﬁL
£
A?
i
o
1o
2
oL
%)
)
©
oi\
Fo
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ol
ol

Mze Gekel Gaol BiHolr] W] o 443 oAHThA T AR AL o
oAl AAY FE Qe Aow Angth AAR olg AFolA gudelt PH= Fow
ool oje] 71H jASIAE] WA M o EE FU] PFL At FYH HE

HoF= T}

(7F) Caco—2 human intestinal model

Permeabilityﬂ- Sl+= 6—well trans well plateol cello] 2z 2o] 22 = JE= collagen #
E 3 F Caco—2 cell& 6.4 X 10" &= seedingdtth. oF 2047t wix] (DMEM)E w3Hs] v
cell& confluenceAl?l &, FEES WA 4 vIE=E 4]o)A cell apicalell A 2/gt}. Hl A
b % basal medias 3]53te] HPLCE o] &3] & S48 #4381, cell] g 4o F

=53 v Caco—2 cell] &S Lot} Cell integrity?] 5742 lucifer yellow assay

FADE 90% FE7F FAE = 37°C vl 2ol mlF &, 4 w7p =W Alge] ERE
THe ol & 3 mlE ol H, AT &7 FHY oldEs A% F, HAE o] &3
of A& 3 cm 3719 AF s e, Te AT § f8 Ho® 7YE Tt 5Y
Hj 7} = At A 2] ¥ thermanox 12 mme] coverslip Yol A15E HAste] s 473
el 3 CAM ol EelEza dEsto] wjoksitl, 2O 2 retinoic acid (10 pglegg)S A}
L3k}, 24 3F wFAIZ] & 10% fat emulsion (Intralipid, 54 A< CAMOl ¢ & &5 &

ez duildads dFEsta, ARle Aev Ad2 4 o 20708 & 33 AAshH,
g 2070 ool ARt 0% ol AAEIT} & Aol el R AmATT A=
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o] WA AN IS T oY 8R1E F Sl free radical®] &A & Fd FA
st a3E 4ok, olF Fal ¢F EA] S HEAY AN ¢ des I E
3 FEAANA =2 G e FioA 1vER FE5E AExe Zdds g9 B4
S S T oA B Astad T & wEe 2E T stuel ¥ EYulse] FEE gt
Hotom G ie gk HPLC w45 Fataith

(7}) &4ksl &3 A E (DPPH assay)

Sample¥} standard (Vit—C)9 stock solutione ¥|3+t}. DPPH solution (ODZke] 0.7¢]
E= 3]4])S wrEt), Standard 0.1 ml3 DPPH solution 2.9 mlS 4] =t} o] 58 oA 308
b HESAIZIT)E, 517 nmollA F3EE St} Standarde] F¥Eol| gk w9 standard
curve= T3t} Control DPPH 2.9 mlof EtOH 0.1 ml blankE EtOHYF Holx ZHA 3}
Sample®] OD #o = ksl 5 3k}

¢l ZejHEe s SAFoRA = ,
ZF ZY9 =9 &S =A%}, Standard stock sol. (gallic acid)S 31413 5, ¥l falcon tubeol
DWE 2.6 ml 2 Y=t} blank®} standard solution= 0.2 ml® ¥i=t}. Folin—ciocaltue's phenol
sol.& 0.2 ml # Y=t} Vortexing $ 783+ 95 A7t} 7% Na2C035 2 ml 2 ¥ a1, 9083

1T}, 750 nmoll Al &3 =5 SA st Standard curveE 19 3 1| x| 9]
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o] solvent partitione &3l fractions Wt Funnels ©|-&3}e] 24
S HHEE Y, 38fe] £vlE S35, hexane, chloroform, ethyl
el o FA doxl &= 4 AEXE Tl samplingstd
o, cell viability A4S f13) MTT assays A3t

A b M AEF<Q] Chang liver®} 7FE AXEF2] HepG2E ZH7; 96 welloll seedingdte] 24A]7F
ol 10 nl9] sample, 90 ule] DMEM (-) wiA1 S At} 2443F o]l MTT AloF& A2}
a1, 4X%F 5 DMSOZ dissolve ¥ 540 nmol A F3=E F43).
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S
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D
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e
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Lo

)
N

acetate, butanol]

oo Ry ot
)
it

9 Ao A A7) 71 £S ethyl acetate fractions molecular weightol] wa} vo] 2
S o At 82 Centricon—10 (Millipore, USA)<S AF&-3Fe] 10,000 MW o]/}

(th) HPLCE &3 HE 24 8 =49

2]

i
A
A

AL R 10,000 MWO R Wprojzl #28] 5 10,000 MWeolate] f9] oflghg FE5 1000 ppm
S o]&sle] AFEYgrt Waters HPLC systemS AFE3SI1CM, two solvent—delivery system
(Waters 515, USA), autosampler (Waters 717, USA), photodiode detector (Waters 2996, USA) =
T4 =)o) 9lt}l. Mobile phase A¥ 0.1% acetic acid, Bi= acetonitrile ©]-83}9] gradientE ] UV
280 nmollA SA &3

(7) gl o3 3k &4l o

=

e 59 Y5

(7} 432 Eala4<l alcohol dehydrogenase®} aldehyde dehydrogenase®] &4 =4

fEAel d5L B §49 alcohol dehydrogenase (ADH)$} acetaldehyde dehydrogenase

&S =A%t} Reaction mixture?} enzyme solutionS 41& 3 58719] HkS

— In vivo assayAl &¥ L {39 FEE9 24 A

2ol A

o|\

H 5299 i ovivo BASAS YA, Wistar—male ratE +H]8FaL Z} group
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g FUF

]I

A}

il

AR & AE-$ht). Control groups AL Zw9A 30% ethanolE 5g/kg
body weight®] X% oral administrationd}™, 30% ethanol 4% 15%d w2 sample group
2 500mg/kg body weight &%2] sample2 oral administration A1t} AFS-2 20—24°C,
30—70%2] AE5EE 2= 12 hr—photoperiod chamber A0 A 457 o] Foj Xt} 45F7He]
Aol 2 5 rate] FAIE SASAL vhF FEjollA A&7 dissectiono] o] Fol Xt

— g% FA w2 aspartate aminotransferase (AST), alanine aminotransferase (ALT), serum
triglyceride (STG), total cholesterol, low density lipoprotein (LDL) cholesterol, high density
lipoprotein (HDL) cholesterol®] &4 =4

< &3l whole bloods #oldl #, 1000rpmoll A centrifugedte] &g vtk &2
it sl Edow 3 EA17]2 Cobas cl111 (Roche applied science, USA)S o]-&
o &

— ZZ FEAMo| wE hepatic triglyceride (STG), total cholesterol, low density lipoprotein

(LDL) cholesterol, high density lipoprotein (HDL) cholesterol®] &4 =4

P Z2AS 0.5 ¢ 23 H, homogenize ¥t} Homogenize® 2] ethylationdle] fatTh
S B8t 1% Triton&dol Fof EAs, A4S 33 #4720 Cobas clll (Roche
applied science, USA)S ©]&3}o] 4313},

- 22 49 B4 T3 AE &85 54 2 triglyceride 574
7F A5 A3} histopathological examinations A A 3ch, NS #| A 3+ & -8 7]
o

=
ZA e AAste] 2WU o7 A3 Haematoxylin—Eosin (H&E) H 2.2 stainingdle] 2]
= ZA] o

Angell A BEFT. AR 2ol seta S AT F, Oil red OHS AAISHY], 24

(1) CAA (Cellular Antioxidant Activity) assayES E3F 73 F==9 A

I

g

m (

Hep G2 (Hepato—carcinoma) cellS 96 well dishel 6.0 x 10" cells/well/100 ul9] ==
seeding SFt}. 24A)17F ¥ PBS® washingd] = FH, 100 pg/mle] %2 sampled} 25 uM
DCFH-DAZ 100 nl¢] (—)mediumol %Mf‘s}o:l g gl g A|ZF § 600 uM ABAP/100 1yl
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HBSS9] oxidantE #H7} &l & 3 fluoremeter (485/538 nm)& 3+ AJ7F et 5
=

i
)
b
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Iy

(2) Annexin V—PI staining=S %3+ apoptosis %= A &z

ZFIHIZS] HepG2 HIEZE 6 well dishell 1.0 X 10° cells/well/2000 pl¢] H%E=2 seeding T}
24A1%F & PBSE washingsl] == F, 100 xg/ml 2] %2 samples 2000 ple] (—)mediumol]
7Vt Akt 2-2be] 6A17F, 24A4]319] cellS collectdto] flow cytometry assayss ©]-83}
o] ZA3stt}. Cello] 1 ml2] propidium iodide (PI) staining mixture= * 2]t} Cytomics FC
500 (Beckman coulter, USA)<S ©]-83}o] cell apoptosisE 74 g},

(3) ELISAHE o]-83F 7Fobdo] A F a49 MMP-29 MMP—-9 A%

ZFIH Q] HepG2 MEE 6 well dishell 1.0X10° cells/well/2000 ple] %= seeding ). 24
A1ZF & PBSE washingdl] & %, 10, 50, 100 xg/ml 9] ¥%2] sample< 2000 nl¢ (—)medium
o H7lste] A gsttt, 24417 F, mediumS R2OFA] centriconCE FHE3to] Ao A3},
Assay+= Quantikine MMP—-2¢} MMP—-9 kit (R&D system)®] instruction manualS ©]-83}4]
233t MMP—29F MMP—99] standard curveES =A3d}o] 1 &S Aekstith.

(1) MTT assay:

M 3= HT1080 (fibrosarcoma cell, - & A3E), MCF7 (breast cancer cell, A 3E),
B16/F10 (melanoma cell, % ZA%F A ), HepG2S AF&3Fe] 96 well plated] 1.0 X 10°9]
AREE T 2407 ¥F F, of2] 59 A EE AP § 4827 FH o MTT Alefe=
AMEES FGAsT) 3AZF Hofl 570 nmolA] microplate readers o] &3 SFEE SAH AE

T x0 oLo].E]ﬂr'

TToae = -
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(t}h) Activated partial thromboplastin time (APTT)el <]
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Table 3—1. Yields of extracts from hot water and 80% EtOH.

Extracts
= [ =4
A | & A | F9A |
i (571%8) | (571 )
Hot water
. 15.1 20.0 17.3 14.9 13.6 12.8
Yields extracts
80% EtOH
(% dry wt.) 8.9 7.2 8.2 6.4 6.3 6.8
extracts
Table 3—2. The antioxidant activity of extracts from hot water and 80% EtOH.
Extracts (100 mg)
S
AL} & Az | =94 |
R (T3 | (771%)
.. Hot water
Antioxidant 190424 | 131415 | 123421 | 104+31 | 340423 | 371+54
activity (ug) extracts
Y 80% EtOH
(VCEAC) 215438 | 175+12 | 138+£20 | 127£19 | 32421 | 355+32
extracts

b AT A 1A 2 AR kst S48 YElE x4l &2 92l vitamin CE
AFEHRZ o] g vitamin C equivalent (VCEAC)E AlAtsle] wlwstr] $13le] ABTS
radical assay® <= o] &3} vitamin Co A s 3akst &8 xAeHY Tl Vitamin C

©] ABTS radical &2715& kol oE4 oo whg-Agtel] wh} Z}o]& Hol= Z o= e
ST AN &= FAabstE Al ko] W =S el = ABTS radical®] 475l
st A=t 7 £ AP E WES-AZE)l baselineS 274 ¢k F kinetic parameterE il
Aol HZA FxoA S TAMetY FEES A3t A3 vlusigion. Bl
VCEAC# o2 YeERHATH(Fig. 3-1).

Fig. 3—20A & 4 )% &2 2752 vitamin Co] &=} WA 7 o] dlsle] ojEH o=

Ebg o wieel wel S ETE E5hE = A7 g2 debd 2 dloly ghe] vYEhlE =

Z_]
variation®] & E3E 9] A4S nwste] YER =T

e 4R ke viwss Qo w359l
FAWA

1 1

Aoz e FEENNE rh/bE 2 Ak, FEE g5 e
@) o

= o
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capacity (TRSC) ®WHe] 7= variationo] & FE==4H 9 eitstdAdol digk dloly A&

Foinazt 7hsd ow AlmEch

100 +
BO |
=
n G0
o3
[N
i)
)
g 40t
=
]
20 |
N I I I I I

0 20 40 60 a0 100

Concentration {pa/ml)

Fig. 3—1. Changes of antioxidant activities of vitamin C at different reaction time.
Filled circle: 3 min, open circle: 10 min, filled triangle 20 min, open triangle: 40 min,
rectangle: 60 min. Average values of three experimental data are expressed without error

bars.
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Fig. 3—2. Kinetics of reaction of ABTS radicals with antioxidants.
Vitamin C at the concentration of 0 to 5 ug/ml was reacted with 100 uM ABTS radicals.

Average values of three experimental data are expressed without error bars.
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—— Apnple
—— Organic green tea
150  —— Mon-organic green tea

100 +

50 -

Total radical scavenging capacity (%)

0.0 0.5 1.0 15 2.0
Concentration (g/ml)
Fig 3—3. TRSC of extracts.
Values are expressed as % increase in the integrated area compared with the control

without antioxidants. Average values of three experimental data are expressed without

error bars.
t. In vitro A|XE=A FA}
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Sot S 4ol Sstom ALTAE Uit FEUAE aelde] A7155AE U
o 79 oA BHFL AR

Table 3—3. Comparison of the cytotoxicity of extracts of organic green tea and

non—organic green tea.

Concentration of extracts Cytotoxicity of green tea extract (%)
(ug/ml) organic non—organic
0 0 0
10 —2.6 £ 0.6 —0.4 + 0.2
20 —5.3 £ 2.3 1.5 £ 04
40 46 = 4.0 125 £ 5.2
80 15.4 + 4.5 34.0 £ 11.6
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Table 3—4. Rate of increase in GJIC (%) by organic green tea extracts.

Concentration of organic green tea extract

(ug/ml)
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Fig. 3—4. Change of peroxide by organic green tea extract.
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Fig. 3—5. Change of peroxide by Ulmus davidiana extract
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N UDN(EtOH)
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Fig. 3—8. ¥ @4 F=23 deE FE5E2 cell viability.

(2) ¢tAo] AA g A

al

.0 mg/mlel A Fold oz FEAth(Fig. 3-9). d&& FEEo0A EF
Lol A= MMP-2¢9 MMP—-99] &4& Asfishs & o AJd 29 gt
E25% obdo]l 27|d A HEdEE MMP—-29F MMP—99] activations Z43to
E oA 537 yehd Ao g Vg
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=& 49 25 A A dAE g5 ddE YEilY ol controls 100%% il
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(4) &Ast a3 45 %
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A EYE g
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BAZA3 1 g/100 ml9 $Y Lol 29 5 FEE dEL FE22 5 S F&
Bo|A datsts# o] A4 1 Holwgth(Fig. 3—12). ol &S FEHEE Frd B8 2
3t tH(Fig. 3—13). §9 9] &xtabsaS 5 mg/100 nl7k#] dAkstAl2 g <zl Hgwl C
o} v]Z=3k S A8 T ©o]F 10 mg/100 mlolA FASHA Ee 3AE S-S wQt) o]
Fry CdeE FEEAA B s @48 vEhEES & 5 AdSdTh

w3 kst T 8 ol AW ol &olat, AEAtolmng AW e gl W
b7 A& Rk ofyg; ke ZF gAld A A EIt e EEQ EYeEe 9S54
o dF FEEY AEE FEE ZHdE 58 sy, F ZYdEe] o] o
= ALddA] SAHEAT

Ay A3} f29 d5 FE2E F$ 961 + 1.6 (ug) 02 100 g gallic acidet H=8F
T2 e oY, 2y dEs FEES 45 181.5 £ 3.5 (rg) & gallic acid HohE °F 1.8
o] & ZeldE S YeElATH(Table 3-5). o]l &3l sdo] B £d Fty] o &2
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(1) =2 Eal& 22l alcohol dehydrogenase®} aldehyde dehydrogenase® &4 =3
4ol ¢4z H3 a4 ADHSF ALDHO 4 58S =43htl. Reaction mixture2}
enzyme solutions 41> ¥, 5:E7FY] HES A|7F $of] dm3ES FUste] 2 F3l5S 340 nmollA
FHEE SH3

A3 A3 ALDHY &4 242 80%7HA A= ley, ADHO €742 Control HUtl thai

= YES Y (Fig. 3—15).
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3—15. ADH and ALDH enzyme activity ethanol extract of Ulmus Davidiana var. japonica Nakar

- 151 -



(2) FEdds &3 0 e

olr
L)
|\

g

K
Ay

=e9 24

e

(7V) In vivo assayAl & H G A

gAol A @ 99 i ovivo SAAFSAS YA, Wistar—male ratE 4|3t Z} group
T FdFg ddiAls = AlFdtt). Control groups A 93k 1FolA 30% Ethanol® 5 g/kg
body weight of mice ¢ FX% oral administrationdt™, 30% Ethanol 23 15&84d v
sample group= 500 mg/kg body weight of mice %2 sampleS oral administration A]Z1t}.
AL 20-24°C, 30—70%9] A5 EE 2k= 12 hr—photoperiod chamber Z 7oA 4557F o] F
AT} 45318 AbFo] Ed 3 rate] FAIE SASA vk AHolA Al&3E dissection©] ©]
Folxit.
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Fig. 3—16. Changes of body weight and liver index of Wistar rat.

() 83 EAd uE aspartate aminotransferase (AST), alanine aminotransferase
(ALT), serum triglyceride(STG), total cholesterol, low density lipoprotein (LDL)
cholesterol, high density lipoprotein (HDL) cholesterol®] &4 =4

npFH FHo] d3S 53 whole bloodS ¥olll H, 1000rpmol 4] centrifugeste] vk &2
ittt Eoad oz d3 EA7]< Cobas cl111 (Roche applied science, USA)S o]-&
sho] A AT

Total cholesterol®] 7-9- (Fig. 3—17, A), dl&& ZFAAT FoA o8 AUROH, F
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Fig. 3—17. Levels of A: Total cholesterol, B: Serum triglyceride, C: HDL, D: LDL, E: AST and
F: ALT by serum analysis. *p<0.05; significantly different from control; #**p<0.001:
significantly different from control; *#*p<0.0001: significantly different from control; #p<0.05:
significantly different from the ethanol group; ##p<0.001: significantly different from the
ethanol group; ###p<0.0001: significantly different from the ethanol group (two—way analysis

of variance).
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(th) =7 B wE hepatic triglyceride (STG), total cholesterol, low density lipoprotein
(LDL) cholesterol, high density lipoprotein (HDL) cholesterol®] &4 =4

F 2A5 0.5g% 83k 5, homogenize 3t} Homogenize® Z %S ethylationdto] fatWhS
w28t 1% Tritong R wof Bt} #42 83 #47]20 Cobas cl11 (Roche applied
science, USA)& o]l 435151t}
Total cholesterole o&r2 1HoA Fodo=w =4 YeEFYS™, Hepatic triglyceride
control B th= FAIRE o fhE OFHTE FolAom v, B3 §29 duE: F=
J%cﬂw HDLS o gh& ZFHTE Fo]i LDLS oehgs agnth W3Fo] Fe=HE &
= A olgkE AF o dojd & U= sWAs H I dgA aiE o
% T A& Ao R AtmHE v (Fig. 3-18).
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Fig. 3—18. Levels of A: Total cholesterol, B: Hepatic triglyceride, C: HDL and D: LDL by liver
organ analysis. *p<0.05; significantly different from control; ** p<0.001: significantly different
from control; *x* p<0.0001: significantly different from control; # p<0.05: significantly
different from the ethanol group; ## p<0.001: significantly different from the ethanol group;
### p<0.0001: significantly different from the ethanol group (two—way analysis of variance).
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() 22 A8 B 53 AE &A% =4 2 Triglyceride 4

v 2218 H#H3}e] histopathological examinations A Alght}h, dAS AA 3 & e F7|=2
S AHste] ¥y o g A, Haematoxylin—FEosin (H&E) WO 2 stainingdlo] F %
= dAnAolA wET. AAG 2o g S AAG 5, Oil red O AAIske], 20|
X19] triglycerideE =73t}
Fig. 3—19°1 XA 9, control Lol o] Wil FHE-o hA|EE0] 2 AglstlA| Rt o
the 259 A5 AEe REALETE A AlEde] Aol Fo] zAglskith(Fig. 3—19 A,
B). <9 Oﬂ‘f/}% 259 Aol deo FEETF FaL ofghe] Aol QAN FH ML=
| Z=skA Aelstol A7 Wol E4HA F%tH(Fig. 3—19 C). o|2HH Fv &
o] dFZo 9ot FHMETE R EHE S Boske a3E Yede s o 7 A

o

ol 4] control l—ﬁilﬂr S3F= A4S YER Itk (Fig. 3—20). O]E O:LJJ —%%%91 &=
d 9 A3oZREH AWgyr) AdS5E HoTH, AAFoz Ao &S HAG

AR
AZIE s Alel e Bt SoRFEHRE A aENTE olE ¢ des HEel T
b AtsolA HlFolE o, 9] dEE FEEE A e FA dowA kel # 3
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Fig 3—19. Light micrographs of H&E staining. A: Control, B: Ethanol, C: Ethanol+UDN

ethanol extract.
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Fig. 3—20. Hepatic triglyceride amount by Oil red O.
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(1) CAA (Cellular Antioxidant Activity) assaysS Z3 33 FEE9

g

Hep G2 cellS 96 well dishol]l 6.0 X 10" cells/well/100 nl @] H%= seeding 3}t 24A)17F &
PBS® washingd]l & H, 100 ug/ml9 %9 sample®} 25 uM DCFH-DAZE 100 ul9
(—)mediumol #H7}sted 2 g3k}t 8 A7k 5 600 uM ABAP/100 nl HBSS9] oxidantZE #H7}
3 & F fluoremeter (485/538 nm)Z 3+ A|7F &2k 5 FHA o2 SASH(Fig. 3—21).

7} dlolgl o] Azt HAE HA3 sl7]9ste] Azl ko] A Ezk (AUC: area under
curve) S AlAtele] EFEEQ querceting ¥l B fy A5 FEE 100 g2 13.00
uM of Quercetin equivalentE YERNY, A& FF5&E 100 xg2 24.28 uM of Quercetin
equivalent= YEFH AT o]= cellfoll Ao Ao gakslwr

Aok $5% Ae ey o] ZRE Amuel Fut iRl B4 Fz A4
@)

100 1 —@— UDN EtOH (100ug/ml)
—@— UDN Hot Water (100ug/ml)
—v— Quercetin (10uM)

60 -

40 F

20

10 20 30 40 50 60

Time (min.)

Fig. 3—21. CAA units during 60 min.
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(2) Annexin V=PI stainingS &%t Apoptosis %= & #z

ZFFAIEZ ) HepG2 AXEE 6 well dishdll 1.0 X 10° cells/well/2000 pl9] =% =2 seeding 3o}
24X 7F 3 PBSE washingdl = FH, 100 rg/mle %9 sampled 2000 ple (—)mediumel
A 7Vste] Ayl slkct, Z-2Ee) 6A7F, 2441 7F2] CellS collectdle] flow cytometry assaysS ©]-&
ste] A3k}, Celloll 1 ml9 propidium iodide (PI) staining mixtureS * 2 3t} Cytomics
FC 500 (Beckman coulter, USA)S ©]-83}o] Cell apoptosisE =74 st}

Control®] MEAMEEE 4.07%¢1W, 6417+ Bt 29 dF FE2ES A 15S 16.94%
A 1247 A aFol 47.58%2 SIS dHE FEES 6/\12_%?} A agdMe
61.11%, 12X A8 1&5 A 80.43% = F7}3F9tH(Fig. 3—22). Control L

=5 :L*Oﬂ/ﬂ AE APES Fiestion, Azto] Ao wel 1 APE
- FEEAE 80% ©lde =& AXE AME FEES ‘/}E]rlﬂfx’ir/}. LS|
S=o o8] dold MES] AbHo] A EZ I AH(necrosis)ol oJal Ao & Aol opil,

= o
9 AYL ¢ 5 ok
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Fig. 3—22. Flow cytometry graph verse Control group by CXP cytometer 2.2 (Beckman coulter,
USA). A: Control, B: 100 ug/ml of UDN Hot water extract at 6 hrs, C: 100 pg/ml of UDN
Hot water extract at 12 hrs, D: 100 pg/ml of UDN Ethanol extract at 6hrs, E: 100 pg/ml of
UDN Ethanol extract at 12 hrs.

- 159 -



(3) ELISAHE o]-83F 7Febdo]l AF 42 MMP—-29F MMP-9 A=

Standard curve®] R*ZtS MMP—29F MMP—9 Z+7} 0.98773 0.99122 eI th Table 3—6
I} 7Fo], Controlel] B8] BE 1EoA] MMP—-2¢ —9¢ w3aks 7FAaAFoy &
Eo A MMP-29 -9 % o 3oz Aigslgon dF-FZ2EqdAE &

Q3% AF FAE ol&HE o

Table 3—6. MMP—2 and MMP—-9 expreeion of HepG2.

MMP-2 233 185 (%) MMP-9 2d3 438%(%)

{ng/ml) {ng/ml)
Control 6.24=0.14  100.00=2.25 2.28=0.03  100.00=
1.50

UDN 24%2 569=0.17 91.24=2.65 2.23=0.02  97.82=1.09
(10ug/m1)

UDN 24%% 563=0.13 90.15=2.93 2.08=0.04 91.04=1.94
(50ug/ml)

UDN 2#%% 553=0.18 88.64=2.83 2.02=0.04 88.37=1.78
(100ug/mi)

UDNA®EF2 3.74=0.35 59.92=5.57 1.45=0.08 63.43=3.67
ﬂl]ugfml!

UDNAREFE 3.46=0.32  55.40=5.14 1.22=0.05  53.49=2.21
Gﬂug»’ml!

UDNAREFE 3.40=0.34 54.45=5.41 1.16=0.09  50.84=4.10
(100ug/mi)

oh. #+=&° &4 =49 4

f

o
53 m, hexane, chloroform, ethyl acetate, butanol® A= &3} t}.
= 54 AZXE E3] samplingst o™, cell viability S48 & MTT
Fig. 3—239|4 ¢} o], butanol®} chloroform fractiono| A+
A A3+ 2™, hexane fractionol A= HHHE AAAES] S A5 5 1 71+ 2
S-S m XA ¢kkt}. Ethyl acetate fractiondl A& TFUAES JA st o, AAAMEFT A

Foll= A7 F&F= nAA Bd
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Coneeniraton (ug'ml)

g a0 - W &
b b
g X £
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v —o— Chang lver —&— Chang liver

1 C. b D

o w

i n g L) Bl 1o

1] n 40 60 B0 1m

Concentration (ug/ml) Concentration (ugml)

Fig. 3—23. Cell viability of different fraction by solvent partition. A: Butanol fraction, B:

Chloroform fraction, C: Hexane fraction, D: Ethyl acetate fraction.

e

ol =
274 43

(2) &9 Fraction® Molecular Weightol] &]3 &3 & 2l 9]
9 Ao A Ayt 71 £ ethyl acetate fractionS molecular weightol] Wz} y5o]
2= WHo 2 Agslglt}. 82 Centricon—10 (Millipore, USA)S AF&3Fo] 10,000 MW o] 43}
10,000 MW©o]3}9] fraction®. = o] X35}t

A9 AFE= 10,000 MWol/d9] fractione {FtAEe] A4S Sea, B4 HAXe= o
e WA AT ¥hE 10,000 MWolstol A= kARl s Alstal FAAEe] A
de A =g AFS UEde 2 AZAdA SA4S Bl ole kst &4y
getdolggdol Qlo olehs FEEAAA & 5dE YEtd ZA3E udsidls W 24=4
o] phytochemical 2] A&Aets HolA d3dd AxE YAt (Fig. 3—24).

Y3 fractions Wro]l @ =4 Tpto] AE ALY AA =Tt wrobx|al B E 9
e Fole Ak WMt ol T EHEAY f2¥] FEERUE O £dAM 2HE
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Fig. 3—24. Cell viability of different molecular weight by Centicon. A: >10,000 MW, B: <10,000
MW
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(3) HPLCE &3 ¥

AFo R 10,000 MW Z vrolzl #35 F 10,000 MWelate] 29 ofghd &5 1000
ppm< o] &3le] AFE Tt Waters HPLC systems AFE39 0™, two solvent—delivery
system (Waters 515, USA), autosampler (Waters 717, USA), photodiode detector (Waters 2996,
USA)Z A ¥ o]t} Mobile phase A 0.1% acetic acid, BE acetonitrile2 ©]-&3}o] gradient
g F°] UV 280 nmolA 4330

A= Fig. 3—259F 2°] main peako] °F 4 peakold whsghew, A 1S Heir= 771 Aol
asitt. Aol 4714 o] 10.000 MWolste] AAl Ee]dl=wr ddso] s &l &
Arck.

A

N

.

s0
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Fig. 3—25. Isolation of active compounds from Ulmus Davidiana var. japonica Nakai extract
by HPLC.

Column: I.D CAPCELL PAK C18 column (4.6 mm X 460 mm),

Flow rate: 1.0 ml/min, Injection volume: 20 ul

Mobile phase: 90 min, Detector: PDA
Zb ok o] & FEd 53
(1) ste F=E°] HepG29o AE&0 m A= F3F

HepG2 A|ZEAl A=, 50 pg/mlelAl 107.9%°] AE AEE&ES Hom, 250 pg/mlo A A&
BEEL 7.6%E5 HEFW O™, 500 gg/m o] XA 3.9%9 Fo4 U I 23E Ho
T2tk 0.1 N NaOH FZEo| M2 HepG2 ceuoﬂ el AE AEES 50 pe/mlol A 60.7%
R, 250 wg/mlol A AE AEEL 70492 FS AX AEES HY HepG2 cellol o3l
o a3E YetWoen, 500 ug/ml e X AE 80.7%2 AlE AYELES Bl HepG2 cell
of tg & F4S FAT %‘i’i‘?}. 32 1 N NaOH FEE|M 2 HepG2 cellol o3l
50 pg/mlol A 51.0%aL, 250 pg/mlolX AE BEEL 67.9%2 73 AXE
S B g on, 500 pg/mlY FEAAE 72.9% e AEEE T A

P
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sl wie e gor Aol A Ao@ MATH(Fig. 3-26). ol 71E9] HepG2 cellel o3t
HE feol Bgol Wl ojLolAHoE FER G F4 oA vl wd AT
was) wob 1 &l g $5FE % 5 A

90

oy}
=

Cell viability (% of control)
[ap)
—

=

MeCOH Hot water 0.1 N MNaCOH 1N NaCOH

Fraction of Hnteromorpha intenstinalis

Fig. 3—26. 7 M A Fefjo F5 23 W& cell viability
g2 s wek oC M), 0.05( ), 0.25([1]), 0.5( B ) mg/ml o FEES  48A3F F9t
88ttt 23= mean £ S.D.E UEMQ O, 3ukE AT

(2) I FE=E9 B16/F109 AEL] n A= AT

B16/F10 (melanoma cell, 3% ZMF A¥E)E o= dted 1 N NaOH FE=50| st
MTT assayell 98 AE AHEELS 50 pg/mlol A 36.38% AL, 250 pg/mlolA AE &=L
3.62%%= Z3 At SAdS WEHlen, 500 pg/me] FxolA 3.29%9 e AEES Ko
B16/F10°] thgk wi-g- 7k et e S & 5 Al 3 0.1IN NaOH F=+EolA
o] B16/F10 celle] thall A AEELS 50 pe/mlo A 99.07% 3L, 250 pg/mlol| A AE BES
2 37.82%9 01, 500 pg/ml ] FEoNME 4.58%2] w9 W A¥ HEES Ho] B16/F109

e
ga 2e Fok B4L BT 5 AATHFig 3-27).

ol omuw =

tlo

3

m (

rot

- 164 -



120

90 r

Cell viability (% of control)
o
(o]

0 ko] o] | 7

MeOH Hot w ater 0.1 N NaOH 1N NaoH

Fraction of Hntaromorpha intenstinalis

Fig. 3—27. 95 A Ao Mo st o] 5 2o W& cell viability
e sl wek o lll), 0.05( 7)), 0.25([11), 0.5( &) me/ml o] FF5S  48AI%F &<
A28ttt 2¥= mean = S.D.2 YERIOH, 3uHE A ASS T

(3) F& FEE HT10809 &=L vx&= A

HT1080 (fibrosarcoma cell, A SolF) A2 <t g o] A3+ Fig. 3—283 2t} ugj
eSS FEEMY HE HEEL 50 pg/mlolA 55.44%Q51, 250 pg/moA A¥E AEFS
8.06%= 7Zret 3¢t &S yEhllom, 500 ug/mle] FEAA 8.72%°] W AEES H
HT1080°] thgh i Z& &9 SA4S vUetis & 5 At dFFE=d49Y Alx &8
2 50 pg/mlol A 86.90%%1 3L, 250 pg/mlolA] MEZ AEEL 76.30%5 UEFH LM, 500 pg/ml 2]
oA 52.61%% T A &S & 5 AT A 1 N NaOH F=+Eol 42 HT1080
cellofl thall ME AEEL 50 pg/mlolA 87.07% R 3L, 250 pg/mlolA AFE YEEL 827T% =

Q- o ¥ AESS BYom, 500 ug/mle o= 8.50%2 AESZ UlxTo vl
w9 743k skl S48 eI 719 AFolA sl Y I 53 Ao =8 5

T A
W AgEe Bustda, nye 43 A7) Zdbt wob 4@ P AnE mud v e
W
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Fig. 3—28. A HolF Aol seo] =5 3o m cell viability
a2l Frell wEk o [l ), 0.05(14), 0.25([11), 0.5( B ) meg/ml o] F=E&& 48417+ 5t
A28ttt 23 mean £ S.D.2 YERRI oW, 398 A A5G T

(4) B FEE9 MCF79 AEg] nx= ok

MCE7 (breast cancer cell, ¥ AxZe] &QF &9 A= (Fig. 3—29) 3 e &F&5=
ol e AE AEFL 50 pg/mlolA 75.2%F 3L, 250 pg/miolA AE =L 10192 7
e O™, 500 pg/mle] oA 8.7%°] WF& AEES Bl MCE7 cellol tfg
Fob &A4S veldS o4 5= ek 0.1 N NaOH FEE04¢ MCE7l tis] A
50 pg/mlell A 82.8% R 3L, 250 pg/mloll Al ME BEES 31.0%=E W AE AL
Fo Ho] MCF7 cello] tial 3¢t dA4E Yo, 500 pg/mle] sxolA e 4.6%2] w5
e A AEES B 3 1 N NaOH FEE0NAE 50 pg/mlolA 77.4%2 AEES
YERHQIAL, 250 pg/mlolA AE BEELE 31.0%%2 43 &k FAdo] S-S B o,
500 pg/mle] XA = 4.6%2] wig @& AT EE izol vla] vi9- Ak 3ok & o]
Aoz WATH o] 7]E9 Aol MCF7 cellol thdt siziFe A A
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Sths Hatel dxehe ZloR HRlt)h oo ulg} o] odd 47 FEES FF &9 %
of w2 24 HlwE 914 0.1 N NaOH, 1 N NaOH, 2.5 N NaOH &0 2 Fko] w2 &

FAS vl HES) Btth 2 A3H(Table 3—8), 0.1 N NaOH &9 F&5-9] 3331 IA2 6
S 743 dga FAS WA 1 N NaOH £ 552 388%= Uz

Hla) 10.8¥19] & &$x TS Bt vixwoe® 25 N NaOH &9 &5 &8 A
58.1% % tiZo vl 1.68]9tk == Sujo] dAe] o we &S1 34 HAE A3 0.1
NaOHollA His Hlom swr) wopgle] wet 2o asiglnt ol e 5 A A%
XM= S EFY 3 G =4 EE7t &olaiA] A& 22| &40l =
=

2 A oln] ZelE 24

Rl

Table 3—7. T8 F&2V9] &3 4

Anti—coagulant activity (sec)?
Scientific name

Fr. 1¥  Fr. 1IY  Fr. 0 Fr. IVv®  Fr. V7

Enteromorpha intenstinalis  55.9 41.4 469.0 44.5 388.0

V1,000 pg/mle] 7 58] FE A HA.

? Activated partial thromboplastin time (APTT)<] 231 Al7F (control®] S IA|ZHE 36 sec).
Vpr. 1 W FE B

YFr. 11 : Mgrs

Fr. 11 95 FF B3,
“Fr. IV : 1 N
PFr. V : 1 N NaOH 5% 3]
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Table 3—8. Ftef &g FE=9

== 3} S|

o w& 3

KR
[

e

al

Anti—coagulant

activity (sec)?

Scientific name

Fr. 1%

Fr. 11 Fr. 111°

Enteromorpha intenstinalis

600.

0 388.0 158.1

7z}

=

Y1,000 pg/ml 2] EX

== = LA AA.

2 Activated partial thromboplastin time (APTT)9 &1

AlZF(control®] & 3LAIZHE 36 sec).

YFr. 1: 0.1 N NaOH &% &3,
YFr. 11 : 1 N NaOH 3= 13,
YFr. III : 2.5 N NaOH & %3
(P | e & B HE
A3 A3 1000 pg/ml2) |4 6002 ¥ -5 &4S YEld I 0.1 N NaOH &
of FE= IS A4S F=E WSkl wet HES 2 23} (Table 3—-9), 500 pg/m o] &=
M E 287F%F T H|3] 8uje =& 3d-&1 AL YEFIOM 100 pg/mle He Fn
ol Xk 58.1%= dlx7 Hl&] 1.6W9 =2 &1 &A4& g2 & 5 A

Table 3-9. &= W& &3 &4 =54

Concentration (pg/ml) Anti—coagulant activity (sec)®

1000
500

100

600

287

58.1

Y Activated partial thromboplastin time (APTT)<]

- 169 -

o7
o 1=

Al 7F(controle] SIAZFE 36 sec).



& ol

0

bt

A8 Extract M 100 mg

A8 OF 57 30%

3%

st 2=

D-a-EJWE 1%
HIEF = E 3%
dlALE 1%

A& dHdF5= I
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g1 39,
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ETCH5.8%
A 0.05%
SEHAOILIE S 0.05%
T AH).08%
OFAISFAHIEZ 0.01%
OlEFZ 0.001%

Ll DEAOD € 0.01%
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Table 3—-10. AF<] nAEZAA}

- AA ME AAY A =74 37C, 1Y

Al Zks W3t FAX=NTH

o1 1x107 o]} 1x10° o3 EH= 2=

=g gAAe AFxA: 37T, 144

A ks 37 FAI=AATA
3] 1x10% o]at 1x10% o]a} EA= 5%
- 3y AFE A =4 37C, 14€E
Al e ks 3F FAI=ATA
7 1x10% o]} 1x10% o]a} HA= 215
- A4 AHEeAA A =271 50T, 1714
Al Ekis A7 FAE=ATA
G3 1x10% ol8F 1x10% ola} E7ZE 2=
- =HIAAY AFEH: 50C, 1+Y
A s Hdd FAXE=RFTH
9 1x107 o]&F 1x10° o]af HH= B

- 38 AEF A =74 50C, 1ML

i Kis A 37 FAIE=NFA
s

1 1x107 o]} 1x10° o3 EH= 2=
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Table 3—11.

37C, 11€¥

lo] A4z

¥

ol7]

XA

ojn
o=

op

ojn
o=

o=

£}
oF

37C, 11€¥

=" AZA A e A =4

e

ol7]

x

olat
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olp

olst
T3

2 37C, 11¥Y
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LA AT A BE G4
(D) 1A= A A 533 G-
g9 E
A -2 A) AN Hx 9 oyE
(%)
— PC—12 cellol ] & crude AEfe] HAE A
THAGAARTE FIaAsE o]gste oA =
A 1A E-IA A 548 A in vitro assayA FH 2 1, 2
HAE A SAGAdRE Fellas i L /\]’EL%_Q] 4
) ) — In vitro A XS54 A9 100
5 Al fadie A% oo Z AE B oBaE
B . b — A8 AEZREH HAXL AT HIGAAE Bak
7Is AEe A4 Ao BAL zHe 2Ho AR 2 FE
g9
— dn]g A
— PC12 cell (rat pheochromocytoma cell)oll A3}
Al MEAANE FET F = AB peptides
- AHo=Z 7hgk AHAA olE oAl =& 7
N EREEN L R
HAGAE A ZEE — Vitamin C 53 7 positive control¥} AR 100
ANEIE HIsE=E SR —induced oxidative stress A& activity H]ul
. 1=
o] AR AE e
oA s — MARAE REATORA HAY BHL e
282 E0 44, F2H &Y
— o] A A
— @Al A= A9 screening R FEH Y
— SK—Hep—1 AXFE Ao 2 MTT assay=
Folo] FEEY AX 54E A4
. ‘ — Scrape loading/dye transfer (SL/DT) assay=
Al S A A 2at] 7] AFS Bob AsALI B EI} 44
AZ el BRAD A7 | - AZERE e 45 SDS-PAGEE & 100
2 3EA7E 7HddA] & matrix metalloproteinase®] #all+FS

— FOX assayE &3 AXA T A9

s52hg71d 2l

— 7o Avtm A2 AR FHo 24 =

wEgel g ARE HEH o ARt
a9l oy

Jo
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(2) 220 d %= AT e 58 G =
=g
A 524 78 AN S 2 g
(%)
- A3d" AEERYH Jdaddde Sslaa
(acetylcholinesterase) A=A F=
A 1AFIA — A4 H A4 ES 922 ICR male mouses
WAL Ao Selas o] &3t in vivo FEAPOE DA T &<l
= Alsk= fradEe A7 | — Solvent partition, open column thin layer 100
715 A3} chromatography (TLC), high performance
liquid chromatography (HPLC)E &3t &A=
2o e, A
— AAQE A EZ5E AR peptide® <13 2H3}H
A AME FE A e AAAANZE 7 e
S EL] F=
— Vitamin C 53 2 positive control® AR
Al 2AF2A —induced oxidative stress A& activity H]ul
HABAE =5 HE
MEE HI3h= Fadde | — AAdE A84ES o2 ICR male mouses H00
o AA71s AFst o] &3t in vivo FEAPOE DA T &<l
— Solvent partition, open column thin layer
chromatography (TLC), high performance
liquid chromatography (HPLC)E &3t &A=
2ol e, A
- A44E g4 FEEZHH fFadie gRE
A% 54 AE 2 FE= A A =210 g9
Al 3A| - A — 44°] T7td #¥ES HPLC 55 ©]&3to]
AIE o] ArAdY oA A
E IJATIE GG A | - AAE 24E o838t i vitro testE T 100

- fEEE FEel B8 % AAUY o
- AAEAel 54 AE
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1. Measurement of oxidative stress (DCF—DA method)

PC12 cell& antimicotics/antibioticsE -/ RPMI—-1640 ujA|o]A uwl3se] AR
peptideE #2]3te] oxidative stress= H %3t} AB-—induced oxidative injurys
DCF—DA (2'7'—dichlorofluoresine diacetate)E ©]&3to] A H oxidative stress =&

spectrofluorometerE E3fA A st}

— Free Radical Biology and Medicine, 2001; 30: 447—450

— Mutation Research, 2001; 496: 181—190

— Molecualr Brain Research, 2002; 104: 55—65

— Toxicology and Applied Pharmacology, 2000; 164: 305—311

2. Assessment of cell viability (MTT reduction assay)

PC12 cellS antimicotics/antibioticsZ &Hi-3F RPMI—1640 Bi Aol A w23l AR proteine *] 2]}
o] AB—induced cytotoxicityS %3 & MTT [(3—(4,5—dimethylthiazol—2—yl) —2,5—diphenyltetrazolium

bromide] S ©]-&3}] spectrophotometerE =3ix] =43t}

— J. of Neurochem., 1997; 69: 2285—2293
— Life Sci., 2002; 70: 833—841

— Pharmacol. Res., 2001; 43: 173—178

— Neuwurosci. Letters, 1998; 251: 105—108

3. Assessment of AChE activity (Ellman's methods)

PC12 cell< antimicotics/antibiotics& &3 RPMI—1640 v x| ol A wjFsto] Al EZF7}
10°=10° cell/ml 7} =S w cell lysis buffer® o] 838} cellZ5-E AChE & ZA|8ld =+
=%t sample 10 ulE buffer 50 pl7} &% = 96 well platedl F7}slal substrate
solution 70 w& wpA|To = H7lste] 37°ColA 15&3F incubationA]ZIt}, Hbg-o] E14wH
microplate readerE ©]&3to] 405 nm TFolA 49 A4S =AU Enzymed protein
%=+ Bradford¥ & o838t SA 3T
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— Biochem. Pharmacol., 1961; 7: 88—95

— Dement. Geriatr. Cogn. Disorder., 2004; 17: 151—157
— J. Ethnopharmacol. 2006; 108: 31—37

— Mol. Cells, 2001; 11: 137—143

4. Evaluation of learning and memory capacity using 2 vivo model

7}. Y—maze test

ICR—male mice™ samples 41> AlSE oF 3573t ad b9 FEl=Z gt Av 24 =
A& injectiondlte] ZHZF @), ®, © Al 709 armsE zrE Y—mazeol A 52T S A3}
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— Mole. Medicine, 2001; 7: 548—554.
— Cancer Res., 1991; 51: 2515—2520.
— J Biol. Chem., 1992; 267: 18210—18217.

1}, Passive avoidance test

o] 1A 4 ICR—male micex food9} AAANEE ok 357 ad bS] HEHE FF3ch X

) F24d =25 injection O}OE] 7194 éliﬁ% AR o] Ay AA Yol Eo7b
7 133
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Elol A4 1 vl 300 sec &<

— Behav. Brain Res., 1997; 83: 39—44

— Amyloid.,, 2001; 8: 194—201

— Amylord., 2006; 13: 6—12

— J. Agric. Food Chem., 2004; 52: 1520—1525
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purified B-secretase inhibitor was estimated to be 576 dal-
tons with a sequence of Gly-Trp~Trp-Glu.

P10-03

Protective Effects of 3-Methoxy-4-Hydroxybenzoic Acid
from Allium tuberosum Rotil. against TMT~induced Oxidative
Stress in Neuronal Cell

Mi Jeong Kim", Soo Jung Choi', Bumshik Hong?, Hong Yon
Cho®, Hye Kyung Kim®, Dong Hoon Shin?

'Graduate School of Life Science and Biotechnology, Korea
University, Korea, t of Food and Biotechnology,
Korea University, Korea, t of Food and Biotech-
nology, Hanseo University, Korea

In the previous study, we performed isolation and purifica-
tion of 3-methoxy-4-hydroxybenzsic acid from A. tuber-
osum Rottl. as choline acetyltransferase (ChAT) activator,
We investigated the protective effects of ferulci acid from
A tuberosum Rottl. against TMT-induced oxidative stress
in neuronal cell line through measurement of lipid perox-
idation, GSH content, assessment of cell viability. The orga-
notin compqu‘?ld trimethyltin (TMT) is a potent neuro-tox-
icant which is capable of producing rapid and widespread
damage to the central nervous system. Also, TMT increased
generation of cellular reactive oxygen species((0z)° °, HiOo),
and both NO, and NOS were formed on TMT exposure. The
3-methoxy-4-hydroxybenzoic acid (ferulic acid) manifests
a profound anti-toxicant activity and exerts improvement
or protective effects against meuronal cell damage. In this
study, oxidative damage by TMT was demonstrated by de-
tection of elevated malondialdehyde level, depressed content
of GSH, and cell death. The 3-methoxy-4-hydroxybenzoic
acid efficiently suppressed cytotoxicity and loss of GSH
caused by peroxides. Also, lipid peroxidation which in-
creased in respanse to TMT was counteracted by the 3-me-
thoxy-4-hydroxybenzoic acid.

P10-04

Effects of Chaenomeles sinensis Extract on Trimethyltin
(TMT)-Induced Amnesia in Mice

Yoon Kyung Kwon", Mi Jeong Kim® Soo Jung Choi®, Hong
Yon Cho, Bum Shik Hong, Hye Kyung Kim® and
Dong~-Hoon Shin. 'Department of Food and Biotechnology,
Korea University, ‘Graduate Schoo! of Life Sciences and
Biotechnology, Korea University, *Department of Food and
Biotechnology, Hanseo University

This study was performed to search the choline acetyl-
transferase (ChAT) activator from Korean traditional plants.
ChAT activators increase cholinergic transmission by im-
proving the enzymatic synthesis of acetylcholine. As a result
of screening, the ethanol extract from Chaenomeles sinensis
represented the highest activity effect on ChAT in vitro, The
assay system for the measurement of ChAT activity was

assembled by the cell (human neuroblastoma cell) and a ra-
dioisotope, as [*C] Acetyl-CoA. To determine the effects
from Chaenomeles sinensis extract on TMT-induced im-
Dai:mm!soflw-rﬁngandmm we carried out an in vivo
experiment. Chaenomeles sinensis extract improved the
TMT-induced deficits of memory registration in passive
avoidance test and Y-maze behavior test in mice. It ap-
peared that Chaenomeles sinensis extract might attenuate
the brain disorder. This study suggests that Chaenomeles
sinensis would be useful in the treatment of Alzheimer's
disease.

P10-05 #
Protective Extracis from Gardenia Jasminoides against
Amyloid Beta Peptide-induced Oxidative Stress
Soo Jung Choi™, Mi Jeong Kim', Hong Yon Cho®, Bum Shik
Hong?, Young' Jun Kim® Hye Kyung Kim® and Dong Hoon
Shin®. 'Department of Food Technology, Korea University,
*Department of Food and Biotechnology, Korea University,
nt of Food and Biotechnology, Hanseo University

Alzheimer's disease (AD) is the most common cause of de-
mentia in aged population. The brains of AD were charac-
terized by extensive oxidative stress. Additionally, large
depositions of amyloid beta peptide (AB) were observed, and
many researchers opined that AP is central to the patho-
genesis of AD, The AP is known to increase free radical
production in nerve cells, leading to cell death, The ethanol
extract of Gardenia jasminoides was selec .by screening.
In vitro experiment, the extract of ﬁv’dmm:?mnmdes at-
tenuated the AB-induced oxidative stress on PCI2 cells. In
vive experiment, treatment with the extract of Gardenia
Jasminoides increased spontaneous alternation behavior of
the AB,- injected mice. To find the active component, the
ethanol extract of Gardenia jasminoides was solvent parti—
tioned with hexane, chloroform and ethyl acetate,
respectively. Then, the active component was sequentially
purified by silica gel column chromatography and HPLC.
The protector of AB-induced oxidative stress js determined
as the palmitic acid. Therefore, Gardenia Jasminoides ex-
tract should be useful to slow or reverse the pathology and
course of AD.

P10-06

Exploring the Preventive Material of Alzheimer's Disease
(AD) among Korean Edible Plants

Young-won Kim", Mi Jeong Kim®, Soo Jung Choi, Hong
Yon Cho', Bum Shik Hong', Hye Kyung Kim® and
Dong-Hoon Shin'. 'Department of Food and Biotechnology,
Korea University, *Graduate School of Life Sciences and
Biotechnology, Korea University, *Department of Food and
Biotechnology, Hanseo University

Several studies about brains of Alzheimer’s disease (AD)
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pacenis have shown expression of senile plagues and neuro-
fibrillary tangles, oxidative and inflammatory processes, and
neurofransmitter disturbances including changes in the re-
lease of acetylcholine (ACh) and modulation of ACh receptors.
One of the strategies to remedy AD is inhibiting ACh hy-
drolysis by acetylcholinesterase (AChE) on the basis of
cholinergic hypothesis and another is using antioxidants that
prevent initiation of cell injury as a consequence of oxidative
damages. Thus, we tested diverse Korean edible plants to
determine reputable effects relating to AChE and antioxidants.
These.plants were extracted from various solvents, We in-
vestigated the antioxidative effect by scavenging of DPPH
(1,1-diphenyl-2-picrylhydralzyl). Besides, in order to find
ACHE inhibitors, we modified Ellman’'s method for assem-
bling AChE and the measurement of its activity. Then, sev-
eral ethyl alcohol (EtOH) extracts of Korean edible plants
were selected as AChE inhibitors and/or antioxidants, In re-
sults, some extracts are expected to be used as both AChE
inhibitor and antioxidant.

P10-07

Amelioration of Amyloid Beta Peptide (AB)-Induced
Oxidative Stress

Ju Hyun Lee"”, Soo Jung Chei’, Mi Jeong Kim?, Hong Yon
Cho', Bum Shik Hong', Hye Kyung Kim® and Dong-Hoon
Shin'. 'Dep nt of Food and Biotechnology, Korea
University, “Graduate School of Life Sciences and Biote-
chnology, Korea University, :‘Deparnnent of Food and
Biotechnology, Hanseo University

Alzheimer's disease (AD) is one of the senile dementia.
Among the senile dementia, AD demonstrated the best out-
break rate. AD patients have aggressive inclination and
changes in behavior and personality. These symptoms are
originated from amyloid beta peptide (AB)-induced oxida-
tive stress. AB is a 40-42 amino acids peptide derived from
amyloid precursor protein (APP) and a major constituent of
extracellular senile plaque. The cleavage of APP occurs due
to B- and 7 -secretase on either side of the- AB sequence
of APP molecule. AP and senile plaque are both causes for
neuronal damage and cognitive failure via the generation of
free radicals. Formation of free radicals may influence in mi-
tochondrial oxidative damage, inflammatory processes,
DNA/RNA oxidation, protein oxidation, lipid peroxidation,
neurodegenerative disorders, and synaptic failure. Eventually
neuronal cells die. For the protection of neuronal cell, we
performed MTT [3-(4, 5-dimethylthiazol-2-y1)-2, 5-di-
phenyl-tetrazolium bromide] reduction assay, The MTT as-
say is a widely used for measuring cell viability against oxi-
dative stress. According to MTT sequel, some plants repre-
sented excellent protective effect.

P10-08
Screening of Antioxidant and AChE Inhibitor from Korean

Plants in PC12 Cells

Hye Ri Bae"", Mi Jeong Kim®, Soo Jung Choi’, Hye Kyung
Kim®, Hong Yon Cho', Bum Shik Hong' and Dong-Hoon
Shin'. 'Department of Food and Biotechnology, Korea
University, ‘Graduate School of Life Science and Biotech-
nology, Korea University, ‘Department of Food and
Bintechnology, Hanseo University

Alzheimer's disease (AD) is a complex neurodegenerative
disorder of the central nervous system. AD has been linked
to a deficiency in the brain neurotransmitter acetylcholine
(ACh). Acetylcholinesterase (AChE) is the principle enzyme
involved in the hydrolysis of ACh to end its action in neural
synapses. Acetylcholinesterase inhibitors (AChEls) were
introduced for the symptomatic treatment of AD. The pre-
vailing view has been that the efficacy of AChEIs is attained
through their augmentation of acetylcholine-medicated neu-
ron to neuron transmission. Inhibition of AChE increases
exiracellular levels of ACh and thereby amplifies its action.
We screened Korean edible plants to determine the inhibitive
effect of AChE. Korean edible plants were extracted with
methanol, ethanol respectively. And then we measured radi-
cal scavenging activities via DPPH (1,1-Diphenyl-2-pic-
rylhydrazyl) assay and also with Ellman’s method. Conse-
quently, several extracts with high radical scavenging ac-
tivity were selected. In addition, among extracts of Korean
edible plants, we determined some plant extracts exhibiting
AChE inhibition effects. In result, we found that Poncirus
trifoliata would represent both the inhibition effect of AChE
and/or radical scavenging activity.

P10-09

Physiological Activities of Fiuid and Solid Chungkookjang
Bo-Mi Lee’, Seon-Bin Park, Young-Bae Kim, Hyun-Ku
Kim. Korea Food Research Institute, Sungnam-Si, 463-746,
Korea

Chungkookjang is a traditional Korean soybean-based fer-
mented food. It is produced by fermenting whole steamed
soybeans with Bacillus subtilits, the dominant species. This
product is rich in proteins and carbohydrates, which sug-
gests its potential as both a nutritional and healthy food.
Actually, Chungkookjang is also known to havevarious
physiological properties, such as fibrinolytic activity, anti-
cancer activity, antihypertensive activity, hypocholester-
olemic effects, hypoglycemic effects, and hypolipidernic
effects. We examined physiological activities comparing
solid Chungkookjang (SCK) with fluid Chungkookjung
(FCK) extracts. FCK is a extract of whole steamed sovheans
for making convenience foods using Chungkookjang. These
two types of Chungkooljang were extracted with water, 50
and 100% ethanel changing sample concentration and power
in microwave system. And then, we investigated elec-
tron-donating ability (EDA), nitrite-scavenging activity
(NSA) and tyrosinase inhibition effects of extracts. EDA
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Screening of the Acetylcholinesterase (ACHE) Inhibitors from Plants
Seung S. Oh® Department of Food and Biotechnology, Korea University, Soo
J. Choi and Mi J. Kim Graduate Sehoal of Life Science and Biotechnology,
Korea University, Hye K. Kim Department of Food and Bistechnology,
Hanseo University, Hong Y. Cho, Bum S. Hong, Young J. Kim and Dong
H. Shin Department of Food and Biotechnology, Korea Univ.

Alzheimer's disease (AD) is a type of disease occurs in the central nervous
system. It causes symptom of memory failure and retrogression of one's
intelligence and cognitive faculty. AD is related to decrease of formation

of acetylcholine (Ach) and it has been proven that restraint of hydrolysis of
acetylcholine is effective for recovening the function of this synopsis. Curvently,
curing of AD can be achieved through usage of the effective inhibits which
impede the faculty of AChE and quently preserve d d ACh by
restraining decomposition of ACh. Thus, various plants were tested to determine
the inhibitive effect of AChE and antioxidant. These plants were extracted
using 80% ethanol. The entioxidative effecs was by scavenging activity
via DPPH (1,1-Diphenyl-2-picrylhydralzyl) assay, In addition, AChE inhibitory
assay was performed in 96-well plate using microplate reader, Modified Ellman's
method was used. Consequently, the effects of some extracts as ACKE ihibitor
and antioxidant were revealed.

I2EE-074

Protective Effect of Phytochemicals against Neurod in
Mice

Hye R. Bac* Depariment of Faod and Biotechnology, Korea University, Mi
J. Kim and Soo J. Choi Graduate Schoo! of Life Science and Biotechnology,
Korea University, Hye K. Kim Department of Food and Bimecﬁm'legy.
Hanseo University, Hong Y. Cho, Bum S. Hong, Young J. Kim and Dong-H.
Shin Department of Food end Biotechnology, Korea Univ,

Alzbeimer's disease is ch ized hemically by a i deficit
in cholinergic neurotransmission, particularly affecting cholinergic neurons in
ﬂlehtsdﬁ:rdmin,&n!nmfhmimldeﬁdtﬁﬂludlbﬂnmnﬂkaE“"'

Study of Alleviating Hydrogen Peroxide (¥0,)-induced Neurotosicis

1
Ju H. Lee® Dept. of Food and Biotechnology, Korea University, Soo J. Cn
and Mi 1. Kim Graduate School of Life Sciences and Biotechnology, Korea
University, Hye K. Kim Dept. of Food and Biotechnology. Homseo
University, Hong Y. Cho, Bum S. Hong, Young I. Kim and Dong H. Shin
Department of Food and Biotechnology, Korea Univ,

Alzheimer’s disease (AD) is a progressive, incurable disesse that always ends
in death. One of the classic neuropathological diagnostic markers for AD is
senile plague. It generates hydrogen peroxide (Hz0;) and free radicals that
cauges for neurotoxicity and cognitive failure. Samples were extracted with
ethanol. Then, MTT [3{4, 5-dimethylthi 2-yl)-2, 5-diphenyl i
bromide] reduction assay and DCF-DA (2, 7'-dichlorofluorescene diacetate)
assay were carried out. The selected high protective sample against H202-induced
neurotoxicity was confirned and then performed solvent partition. Solvens
partition 15 d with hexane, chl m, ethyl acetate sequentially three
times. Esach partition was evap i and p d as above ioned assay.
In DCF-DA assey, the first of chloroform (C1) and the third of ethyl acetats
(E3) fractions demonstrated high protective effect against HyOr-induced oxidative
stress. In MTT reduction assay, E3 fraction exhibited the brilliant cell viability.
[Korea (code # 106013-03-1-CG0O00)]
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Protective Effect of Plant Extracts against Amyloid 2 Peptide (AB)-
induced Neurotoxicity

Jse X Kim*, Dept, of Food and Biotechnology, Korea University;, Soo J.
Choi and Mi J. Kim Graduate School of Life Sciences and Biotechnologs.
Korea University, Hye K. Kim Dept. of Food and Biotechnology, Hanser
University, Hong Y. Cho, Bum S. Hong, Young J. Kim, and Dong H. Skin
Department of Food and Biotechnology, Karea Univ.

Alzheimer's disease (AD) is & neurodegenerative disorder of central nervome
system. correlated with cognitive matfunction, loss of memory, unusual behavinr

for the symptomatic therapy of the disease. Various Korean edible plants were
sereened to- determine the inhibitive effect of ACKE Conseq AMONE exiTacts
of Korean edible plants, some plant extracts exhibited AChE inkibition effect.
Unidentified phytochemicals which the inhibition effect of ACHE
mmmmwmmmwmwmwmhmm
cell viability. Jn vive, ICR mice were used to ascentain TMT-induced icity.

and declined perception ability. AD is panied three main patholog

changes in the brain: diffuse loss of neurons, intra-and extracellular proteins
such a5 senile plaques, The most abundant constituent of senile plagues whick
can be observed in AD is A, cleaved form of amyloid precursor protein (APF
by -, .. To investigate p ive effect agamst oxidative damage i
neural eells, various plants extracts wére screened and evaluated by 344

Behavioral changes in the mice were evaluated using Y-maze test in vivo.
Y-mmmkwmwﬂmmlmdayszaudJaﬂuTMTmﬂanﬁmw
with semple intake ref levantly higher p ive effect against neurpnal
disorder and relevanty higher ACKE inhibition effect than that of control. [Korex
(code # 106013-03-1-0G000)]

s
Ameliomting Effect of Gardenia jasminoides against Amyloid 8
Peptide-induced M y Impai

So0 J. Choi* and Mi I Kim Graduate School of Life Sciences and
Biorechnology, Korea Univ, Hye K. Kim Deparmment of Food and
Biotechnology, Hanseo Univ., Bum §. Hoog, Hong Y. Cho, Young J. Kim
@nd Dong H. Shin Department of Food and Biotechnblogy, Korea Univ,

Many natural plant extracts represent antioxidative activities, To find the
protectant against AP-induced oxidative stress, various patura) plant extracts
were screened. The fnt of Gardenia jasminoides is 2n oriental herbal medicine,

hylthiazol-2-y1)-2, 5-dipheny (MTT) assay and 2°.
T-dichlorofluorescein diacetite (DCF-DA) assay, According to above assays.
some plant extracts represented relevantly high protective effect against the
neural cell disorder. Hence, these results may mdicate that A-induced cytotoxichy
can be reduced. Tt is suggested that some plam extratts: may be potential preventive
agent agaimst AD, [Supparted by a grant (Code # 20050401034615) from BioGrees
21 Program, Rural Development Administration]

Mitigating Effect of Plant Extract against Cell Cytotoxicity im
Mice

Young W. Kim® Dept. of Food and Biotechrology, Korea University, Mi 1.
Kim and Soo J. Chei Graduate School of Life Sciences and Biotechnology,
Korea University, Hye K. Kim Dept. of Food and Biotechnology, Hanseo
University, Hong Y. Cho, Bum S. Hong, Young J. Kim and Dong H. Shm
Departmenit of Food and Biotechnology, Korea Univ,

Unril recently, the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenytetrzolium bromide

It has been used for the’ of edema, fever, andh

(MTT) assay is a rapid colorimetric assay for the sake of cell viability and
& ;

for years, and its pigment is used as food colorant in oriental countries. Its
pharmacological actions such as protective activity against oxidative damage,
cytotoxic effect, antiinflammatory activity and fibrolytic activity have already
been elucidated. In this study, to examine the possible prospective effect of
Gardenia jasminoides exmact against Ap-induced leaming and memory
impairment in mice, behavioral tests were performed in vivo. The animal modcl
was used as an experiment for AP-induced memory impairment. The
intracerebroventricular (ICV) injection of APig induced memory deficit
However, the Gardenia jasminoides extact revealed antiampestic activity in
vivo through blocking of AB-induced neuronal cell death. [Supported by a grant
(Code # 20050401034615) from BioGreen 21 Program, Rural Development
Administration]
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y mﬁmﬁimeﬁyrhmmmmmmmmmpom
tool for the behavior test in animal models judging from the fact that is known
to selectively inflict injury on specific icgions of the brain. The protective
effect of plant extract against encephalopathy was copfirmed by bebaviomi
test m TMT-induced ICR mice. Then, the ethyl ateobol (E10H) extract of the
plant was commoborated by MTT assay to detect eytotoxicity. Jn vive, Y-maze
ulwnspaﬁmmdﬂ&]ﬂlmimu&ichhadﬁummdiﬂ'ﬁmlmm
ofwmlehfmdmm.hmiammmmmmmmwmg
plant extract 1o mice protected against TMT-induced memory dysfunction and
behavigral altcration which are typical symptoms of encephalopathy. The outgome
of bath tests suggested the plant EtOH extract might mitigate cncephalopathy.
[Korea (Code # 106013-03-1-CG000))
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extract of Gardenia jasminoides was selected by screening. In
this study, Gardenia jasminoides used to find the protector
against AB-induced oxidative stress. And the active component
was sequentially purified by silica-gel colurmn chromatography
and HPLC. The isolated component was established by EI-MS
and “C/'H-NMR to predict chemical structures. The active
component was ultimately shown to be palmitic acid. The com-
ponent demonstrated cell protective effects against oxidative
stress-induced cytotoxicity in DCF-DA (27,7 ~dichlorofluo—
rescin diacetate) assay, MTT (3-(4,5-dimethylthiazol-2-yl)-
2,5-dipheny] tetrazolium bromide) reduction assay, and trypan
blue assay. To study the effect of palmitic acid on AB-induced
learning and memory impairment i vive, regarded as a measure
of step-through latency, the passive avoidance test was used.
In conclusion, palmitic acid attenuated the ABi-g-induced im-
pairment of passive avoidance performance in a dose-dependent
manner. This work was supported by a grant (Code #
20050401034615) from BioGreen 21 Program, Rural Development
Administration, Republic of Korea.

P8-18

Radioprotective Property of the Active Fraction of Nelumbo
nucifera Ethanolic Extracts in Mice

ALE, o|BH, wid, o997, o] &, AFHE, WL FIdA
HeT7E Fitdagara

The present work is aimed at evaluating the radioprotective ef-
fect of the active fraction of Nelumbo nucifera Gaertn. 7T0%
ethanclic extracts (AFN) against an oxidative stress and tissue
injury induced by a gamma radiation. The search for ideal ra—
dioprotectors is one of the current topics of research in radiation
biology and medicinal chemistry. Radioprotectors can protect a
normal tissue intimately associated with a tumor and in the path
of a treatment beam. Therefore, any protector that can improve
the tolerance of a normal tissue to radiation is of considerable
interest. In the course of searching for a radioprotector from
natural product, we found that N, nucfera is used as a nontradi-
tional or alternative medicine for various diseases such as an-
ti-diabetic and anti-inflammatory effects. It is a well-known
Korean folk medicine containing several kinds of polyphenols
and it has the advantage of being relatively nontoxic.
Polyphenols that have been identified from N. nucifera include
isoquercetin (1). In this study, Mice were subjected to a dose
of 4 Gy from a cesium-137 source. Four days prior to an irradi-
ation, the mice received AFN daily (10 mg/kg body weight 1p.).
In the irradiated animals, the oxidative stress markers, lipid
degradation products, were significantly increased in the urine.
To detect the free MDA, the samples were reacted under mild
conditions (25 °C, PH 4.0, 30 min) with phenylhydrazine (PH)
to afford phenylhydrazone derivatives, Treatment with AFN for
4 days before an acute irradiation significantly abolished radia-
tion-induced elevation in their lipid degradation products.

P8-19

Ameliorating effects of traditional plants extract agairst oxj-
dative stress on neural cell

Jae K. Kim", Soo J. Choi', Mi J. Kim', Hye K. Kim?, Hong Y.
Cho, Young J. Kim, and Dong H. Shin. Dept. of Food and
Biotechnology, Korea University, 'Graduate School of Life
Sciences and Biotechnology, Korea University, “Dept. of Food
and Biotechnology, Hanseo University

Alzheimer's disease (AD) is the most common neuro-
degenerative disorder of central nervous system and charac-
terized by several pathological changes: loss of neurons, intra-,
extracellular proteins such as senile plaques, neurofibrillary
tangles. The major component of senile plaques is the amyloid

beta peptide (AB) which is 40-42 amino acids sequence cleaved
form of amyloid precursor protein (APP) by B-, y-secretase.
The AP has been identified as a possible source of oxidative
stress then these may increase neural cell injury, apoptosis and
finally leads to cell death in the AD brain. To investigate the
most effective component against oxidative damage in neural
cells, varions traditional plants extracts were evaluated by
3-(4,5~dimethylthiazol-2-y])-2,5-diphenyltetrazolium bromide
(MTT) reduction assay and 2',7'-dichloroflucrescin diacetate
(DCF-DA) assay. In conclusion, the sample (A) showing the
highest protective effect against oxidative stress was selected.
For the comparison of peel and body of sample, each part of
sample was examined by above assays. As a result, the peel
of sample represented higher protection than the body part. It
is suggested that extracts of sample, especially the peel part,
should reduce the cytotoxicity of AB and may be a useful che-
mo-preventive agent against AD. This work was supported by
a grant (Code # 20050401034615) from BioGreen 21 Program,

Rural Development Administration, Republic of Korea.

PB-20

Purification of Acetylcholinesterase (AChE) Inhibitor from
Korean Edible Plants

Hye R Bae'”, Mi J Kim®, Soo J Choi’, Hye K Kim®, Hong Y
Cho', Young J Kim', and Dong-H Shin". 'Department of Food
and Biotechnology, Korea University, “Graduate School of Life
Science and Biotechnology, Korea University, “Department of
Food and Biotechnology, Hanseo University

Alzheimer's disease (AD) is the most common form of dementia
and is clinically characterized by progressive cognitive decline
associated with impairment in activities of daily living and pro-
gressive behavioral disturbances throughout the disease course,
Acetylcheline, neurotransmitter on the end of synapses, is re-
solved into acetyl-CoA and choline by ACHE. In AD patients,
the quantity and ability of acetylcholine are reduced, Accordingly,
ACHE inhibition demonstrates beneficial effects on cognitive,
functienal, and behavioral symptoms of AD. Korean edible
plants were extracted with ethanol. Consequently, among ex-
tracts of Korean edible plants, the plant extract Pt showing
AChE inhibition effect was selected. Then, solvent partition was
performed with hexane, chloroform and ethyl acetate, re-
spectively, three times. The second chloroform fraction demon-
strated the highest inhibitory effect. In result, the Korean edible
plant Pt should represent the inhibition effect of AChE, <This
study was supported by Technology Development Program of
the Ministry of Agriculture and Forestry, Republic of Korea
(code # 106013-03-1-CGO00)>

P8-21

Separation of Acetylcholinesterase Inhibitor from Plant
Extract

Young W. Kim", Soo J. Choi®, Mi J. Kim®, Hye K. Kim®, Hong
Y. Cho', young J. Kim' and Dong H. Shin'. ‘Department of Food
and Biotechnology, Korea University, ‘Graduate School of Life
Sciences and Biotechnology, Korea University, artment of
Food and Biotechnology, Hanseo University

It has long been recognized that therapy currently available for
Alzheimer's disease (AD) patients is limited to drugs which im-
prove central cholinergic neurotransmission such as acetylcho-
linesterase inhibitor (AChEI). The purpose of this study was
to test the reputable effect of AChEI from plant extract. The
crude plant extract (A), prepared by maceration with ethy] alco-
hol (EtOH), was carried out solvent partition. It was fractionated
by the solvent of different polarity; n-hexane, chloraform, ethyl
acetate, respectively, 3 times. Chloroform partitions represent-
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ing the highest AChE inhibition were subject to open column
chromatography on a silica gel column eluting with the gradient
mixtures of CHCL and EtOH (0 to 100% EtOH, 3 bed volume).
In order to find AChEI, modified Ellman's method for the meas-
urement of AChE activity was performed in each separation
step. Then, the 20% EtOH fraction was selected as AChEL In
results, the successive separation procedure was expected to
discover bioactive substance from the crude plant EtOH extract
(A), <This study was supported by Technology Development
Program of the Ministry of Agriculture and Forestry, Republic
of Korea (Code # 106013-03-1-CGO000)>

P8-22

sample (@) demonstrated the highest protective effect against
HzOr-induced oxidative stress. As a result of solvent partition,
the third ethyl acetate fraction (E3) represented excellent miti-
gating effect. Then E3 was isolated by silica-gel open column
chromatography. In result, the eighth fraction (chloroform :
ethanol = 80 : 20) exhibited the highest protective effect against
HzO:-induced oxidative stress. <This study was supported by
Technology Development Program of the Ministy of
Agriculture and Forestry, Republic of Korea (code #
106013-03-1-CG000)>

P8-24
Ameliorating Effect of Herbal Elhanol Extract on Choline

Screening of Korean Plants for Alzheimer's Di
Prevention

Seung S. Oh", Soo J. Cho¥’, Mi J. Kin?, Hye K. Kim®, Hong
Y. Cho', Young J. Kim', and Deng H. Shin'. 'Department of Food
‘and Biotechnology, Korea University, “Graduate School of Life
Science and Biotechnology, Korea University, ent of
Food and Biotechnology, Hanseo University

Alzheimer's disease (AD) is an age-related neurodegenerative
disease. It leads to a progressive impairment in memory and
cognitive abilities, and eventually to death. It is considered as
serious disease of our society. AD is related to decrease of for—
mation speed of acetylcholine (Ach) and it has been proven that
restraint of hydrolysis of Ach is effective for recovering the
funetion of this synopsis. Currently, curing of AD can be ach—
ieved through usage of the effective inhibits which impede the
faculty of acetylcholinesterase (AChE) and consequently pre-
serve damaged ACh by restraining decomposition of ACh. The
antioxidant usage is another approach for treating AD. It is be-
lieved that antioxidants act by lowering free radical production
and oxidative injury to the brain. Thus, various plants were
tested to determine the inhibitive effect of AChE and
antioxidant. These plants were extracted using ethanol. After
extraction, various plants were examined for AChE inhibitory
activity based on Ellman's method in 96-well microplates using
ACHE obtained from. PC12-cell in vitro. In addition, the anti—
oxidative effect was measured by scavenging activity via DPPH
(1, 1-diphenyl-2-picrythydralzyl) assay. Consequently, the ef-
fects of some extracts as AChE inhibitor and antioxidant were
revealed. <This work was supported by a grant (Code #
20060401034615) from BioGreen 21 Program, Rural Development
Administration, and Republic of Korea>

P8-23
Isolation of Mitigating Component against Hydrogen Peroxide
(H202)-induced Oxidative Stress

Ju H. Lee", Soo J. Choi’, Mi J. Kim?, Hye K. Kim®, Hong Y.
Cho', Young J. Kim', and Dong-H. Shin'. 'Dept. of Food and
Biotechnology, Korea University, “Graduate Schocl of Life
Sciences and Biotechnology, Korea University, *Dept. of Food
and Biotechnology, Hanseo University

Alzheimer's disease (AD) is the most common cause of pro-
gressive cognitive dysfunction. One of the principal pathologic
characteristics of AD is an extracellilar deposition of amyloid
beta peptide (AB) as senile plaques. Generally, AP has been
shown to exert direct toxic effects on neurons and inhibit the
neurite outgrowth in vifro in a dose-dependent manner. Also
AP generates free radicals that cause neurotoxicity and cogni-
tive failure. To review the protection from HzOp DCF-DA (2,
7' -dichlorofluorescin diacetate) assay and MTT [3-(4, 5-dime-
thylthiazol-2-y1)-2, 5-diphenyl-tetrazolium bromide] reduction
assay were performed. Samples were extracted with ethanol.
Screening was established as above mentioned assays. The

Acetyltrans from MC-IXC Cell
Yoon K. Kwon", Soo0 J. Choi® , Mi . Kim®, Hye K. Kim’, Hong
Y. Cho’, Young J. Kim', and Dong 1. Shin'. 'Dept. of Food and
Biotechnology, Korea University, “Graduate School of Life
Sciences and Biotechnology, Korea University, “Dept. of Food
and Biotechnology, Hanseo University

This study was performed to search the choline acetyltransfer-
ase (ChAT) activator from Korean traditional plants. ChAT ac-
tivator, which enhances cholinergic transmission by increasing
the enzymatic production of acetylcholine, is the main source
for the Alzheimer's disease treatment. The assay system for
the measurement of ChAT activity was assembled by the
MC-IXC cell (human neuroblastoma cell} and a radicisotope,
as [MC] acetyl-CoA. As a result of screening, the special herbal
ethanol extract represented the highest activating effect on
ChAT in vitro. The special herbal ethanol extract was separated
into n-hexane, chloroform, ethyl acetate, respectively, and then
the chloroform fraction of 172% activating effect was selected
by ChAT assay. Then, the fraction was separated by silica-gel
open chromatography. The 21% fraction (the third fraction of
CHCL: : EtOH = 40 : 60, v/v) showed the highest activating
activity (628%). <This work was supported by a grant (Code
# 20050401084615) from BioGreen 21 Program, Rural Develap-
ment Administration, Republic of Korea >

P8-25

Effect of Korean Pheliinus linfeusau Extract to Ovariectomized
Rat on Serum Factor and Bone Strength

Inho Kim", Jiyoung Shin', Daeseok Han', Youngeon Kim', and
Yongju Choi’. 'Korea Food Research Institute, ‘Mush Guy

Effect of Korean Phellinus linteusau extract to ovariectorized
ral was investigated on the serum, urine and tissue factor.
Alkaline phosphate(ALP) of serum factor was activated about
30% by treatment of extract and osteocalcin was higher in the
treated samples. Value of sample extract was not significant
to that of control at creatinine, deoxypyridinoline(DPD) of urine
factor but DPD was reduced in 12 week than 6 week, indicating
inhibition of bone absorption. Bone mineral density(BMD) of
right femur bone after 12 week administration since ovar-
iectomy surgery was lowest in control. Trabeculae in epiphysis
and metaphysis of coritrol group was reduced but frequency of
osteoclast was increased than sham and sample group. And fat-
ty acid accumulation of sham was normal, sample treatments
reduced, but control was considerably increased. Isolation and
identification of mineralization effect materials of Korean
Phellinus linteusau extract will be conducted from the sarnple
extract,

P8-26
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Amelio ating Effect of 12-Bewpendicaime i 40500 Dieonyt Ester
against Oxidative Smessinducsd Nywrot iclsy

Soa I Choi* Graduow Sehool of i Seiemced 3ad Bisechn gy, Karea
Univ,, Hye K. Kim Department of Food and Aéwezhmalug, Mangeo LT
Hong Y. Cho and Deng H. Shin Degcrrmens af g ang Bicdecknalioy,
Korea (iniv

Sl e o0 % 4o et i L b

Amyloid beta peptide (AR), the centra: cunstinens of senils plegues in braw
of Alzheimer's disease (AD}, has bean shawn 1y % = couce of free nni'nal
that may lead w erative distiders why o orizals have been resorted
lo prevent hydroxyl radical induced IPOPWAL 10 eudved jsureas ano alsn
reduce the oxidative stres: Esociaten it AI) §1 thiy sturly, the protective
cffect of Rosa feavigara exnect AL St onidative s wan investgened 1o
PCI2 cells. And the effacr of isuiated ! renzicaficirbon sric acid Gis oy
ester on memory and leaming abilities wis consipreg Huh i ownia manle's
Adminisration of 1,2-b carbony bt widd dinonsr emer 1o nice sige il antly
reversed lsaming and memaory impaimment @ vinn & e zacrfise of mice,
brains were collected for the exemineaon of bptd pereudmion aud caa o
activity. These results suggest that | 2benzenedivcatorviic giid dimenyl pstay
should be sble to reduce AB-induced newgetixic iy rossibly by e red senon
of oxidative stress. This study was support-d oy Yecaaole) Develapment
Program of the Ministry of Agrienites and Foresis: T gubbi af K sy 1, Bk
# 106013-03-1;
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Isolation of Anti-dementia Material from Native Plants for Reme-
dying Alzheimer's Disease

Jae K. Kim* Depr of Food and Biotechnology, Korea University, Soo J.
Choi Graduate School of Life Sciences and Biotechnology, Korea University,
Hye K. Kim Depr. of Food and Biotechnology, Hanseo University, Hong Y.
Cho and Dong H. Shin Depr. of Food and Biotechnology, Korea University

Alzheimer's disease (AD) is & neurodegenerative disorder of central nervous
mmmmﬁwmﬁmmﬁm.mb&nﬁw
and declined ption ability. In previous snudy, various plant extracts were

and evaluated by 3-(4,5-dimeth Ithiezol-2-y1)-2,5-diphenyltetrazolium
bromide (MTT) assay and 2',7'-dichlorofluorescin diacetate (DCF-DA) assay.

~027

8 ing of Acetvicholinestersie lalihvi 5 froo Sdiblr Fliows
Kang W. Lee® Deparmment of Food ana hic
Soo J. Choi Graduate School of [ 5
University, Hlan J. Hwang, Yourg 1. Kim m ¢ Leng 5. Shin Tegparment
Food and Biotechnotogy, Kovea Usjversin,

Bk i e i | b

arolyy, Kove @ miorgin
and tiotechnplug, Karea

Alzheimer disease [AD) is the most commen age-relatcd neurodegineretive
disease with many cognitive end newopst cluatric manifestations that resuit
in progressive disability and eventusl ncepaciteicn. A decreass acetylcholing
(Ach) in the brain of patiems with AD A[ipesrs 10 B2 2 eriticzl eltment 1m
producing dementia. Generally, swrirg &f A7 can be performed through
appropriation of the effective inhibifiors which hinder *he zbility o AchE and

quently preserve d Ach by resteining decamposition of Ach In

Toﬁmﬂz-ndvemmhmmdm}e.\whim hibited
ummwmmﬁﬁmmummm
chloroform and cthyl acetate, respectively, and then sep d by preparative
thin layer ch graphy (TLC). In d with evalustion of above assays,
mﬁuﬁmufdﬂwﬁ:mwﬁdm{cuwwhﬂ:&zp\ﬁﬁm.
The fifth band (RF value: 0.28) of preparative TLC showed the highes! protective
effect against HeOrinduced cytotoxicity in cell. In result, it is sugpesied
Mﬂ]:emmofsampleAshou]dbeuseﬁdmidgs&n;agenugﬁwm.
<This study was by Technology Develop Program of the Ministry
of Agriculture und Forestry, Republic of Korea {Code # 106013-03-1-CGO0OY>

R0z

Mitigating Effect of Plant Extracts against Amyloid B Peptide-
induced Neurotoxicity
Seung S. Paek* Depr. of Food and Biotechnology, Korea University, Soo J.
Choi School Life Sci and Biotechnology, Korea University, Han J.
Hwang, Young J. Kim and Dong H. Shin Deparmment of Food and Biotech-
nology, Korea University

Alzheimer's disease (AD) is the most common cause of dementia. Pathologically,
AD patients show loss of neurans in temporal lobes, insoluble aggrepates
mns&ﬁngofmylﬁdﬁmpﬁd:(ﬂﬂ)mmmmmmﬁhmm
tangles. Af is a component of amyloid plagues and & hydrophobic peptide
with 4043 amino acid residues. Af is produced from amyloid precursor protein
(APP) ded in ch by several cleavage enzy fy 3
Genetic, neuro-pathological, and biochemical evidence ind; that Af plays
an important role in the. early pathogenesis in AD. Thus, in order 10 examine
protective effect against oxidative damage in neura) cells by AB, various plant
extracts were screened and measured by 3, 5-dimethylthiazol-2-yI}-2,5-
diphenyltetrazolium bromide (MTT) assay and 2", 7'dichloroflucrescin diacetate
(DCF-DA) assny. These results suggested that Af-induced cytatoxicity might
be reduced. It is proved that some plant extracts might represent protective
cffect against Af-induced newrotoxicity. <This study was supported by
Technology Development Program of the Ministry of Agriculture and Foresury,
Republic of Korea (code # 106013-03-1)>.

3Rl -026

Isolation of Acetylcholinestersse Inhibitor from Traditional Plants
Seung 8. Oh* Deparment of Food and Biotechnalogy, Korea University, Son
J. Choi Graduate School of Life Science and Blotechnology  Korea
University, Hye K. Kim Deparmment of Food and Biotechnology, Hanseo
University, Hong Y. Cho and Dong H. Shin Department of Food and
Biotechnology, Korea University

Alzheimer's disease (AD) is an age-related neurodegenerative disease, Currently,
curing of AD can be achieved through usage of the effactive inhibitors which
impede the faculty of acetylcholinesterase (AChE) and consequently preserve
damaged ACh by restraining decomposition of ACh. Thus, various plants were
tested (o determine the inhibitory effect of AChE. These plants were extracted
using ethanol. According o the screening results, sample A exhibited the highest
inhibition. As 2 wrial of searching of ACHhE inhibitor, sample A was partitioned
with n-hexane, chloroform, ethyl acetate, respectively, then carried aut silica
gel column chromatography for further purification. The second fraction of
chioroform partition showing 25% inhibition effect was selected. Then, the
fraction was applied 1o silica gel column chromatography. Consequently. the
fourth fraction (solvent ratio CHCI:EIOH = 90:10) represented the higrest
inhibition effect. As a result, it is suggested thar the extract of sample A should
be useful for ameliorating AD.

order to find & new active constituent tiet has poiens inliibitory affett aguna
AchE and anti-amnesic activity frn nanmal res usos. many kinds esitle plas
and spices were screened. AchE asezy was ;erionned acvording 2 the rolog-
metric method of Ellman e al. sing Ach socile as & substrate (1 Y9-well
plate with microplate reader, For the enzymme tource, PUI2 cell cultares were
homogenized Consequently, the effect of some piant extricis as AchE nhibier
was revealed, <This study was supported oy Terhielogy Deveinmmer Frograie
of the Ministry of Agriculturs end Foresuy Ripibie AF Borze fogme o
106013-03-1%=,
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uate whether the effects of pycnogenol on glucose uptake were
duemmdracﬁmmhisuﬁn-amsiﬁvetissms,weusedﬂnin-
sulin-sensitive cell line 3T3-L1 adipocytes. And then we used
the nonradioisotope enzymatic assay for 2-deoxyglucose
uptake, We performed wortmannin treatment to elucidate
wheﬂ:m‘acﬁonofpyamgamludngmixlsuﬁnsimla]mgpaﬂ:way
or not. The pycnogenol significantly increased glucose uptake
in 3T3-L1 adipocytes at the concentration of 300ug/mL. The
results suggest that pycnogenol is similar to insulin effects in
iﬁszﬂinwsiﬁveoeﬂsthatmuldhebuomqﬂainthdranﬁdabeﬁc
effect in vivo. However, unlike insulin action, the effect of pyc-
nogenol on 2-deoxyglucose uptake was not sensitive to
wortmannin. And S0 we realized that pycnogenol did not induce
tyrosine phosphorylation of the insulin receptor, but sig-
nificantly induced both Thr-308 and Ser-473 phosphorylation
of Akt

oP-22
Attenuating Effect of Native Plant Extracts against Amyloid
B peptide induced - Leaming and Memory- impaimment

Jae K. Kim", Soo J. Chot’, Hye K. Kim®, Hong Y. Cho', Han
J. Hwang', Young J. Kim', Dong H. Shin’, 'Dent. of Food and
Biotechnology, Korea University, ‘Graduate School of Life
Sciences and Biotechnology, Korea University, *Dept, of Food
and Biotechnology, Hanseo University

Alzheimer's disease (AD) is a neurodegenerative disorder of
central nervous system correlated with cognitive malfunction,
loss of memory, unusual behavior and declined perception
ability. AD is accompanied with three main pathological
changes in the brain: loss of neurons, accumulation of intra-
and extracellular proteins such as senile plaques, The most
abundant constituent of senile plaques which can be observed
in AD is amyloid beta peptide (AB), cleaved form of amyloid
precursor protein (APP) by B-, and/ or 7 ~secretases. The AB
-induced cytotoxicity has been proven to be caused by the in-
tracellular reactive oxygen species (ROS) incremient, con-
sequently resulting in the peroxidation of cell membrane, mod-
ification of protein, damage of DNA/RNA, and cell death. In pre-
vious study, various plant extracts were evaluated by
3-(4,5-dimerhylﬂ]iazo!—2kyl)-2.5-diphenylmz'oﬁum bromide
(MTT) assay and 2',7"-dichloroflucrescin diacetate (DCF-DA)
assay. The emano]exmm‘sampleﬁwhmm&ehigh—
est protective activity against oxidative stress was applied to
ICR male mice to test the effect on AB-induced neurotoxicity.
In conclusion, administration of ethanolic extract of sample A
significantly lowered AB~induced leaming and memory impair-
ment in both Y~maze and passive avoidance tests, <This study
was supported by Technology Development Program of the
Ministry of Agriculture and Forestry, Republic of Korea (Code
# 106013-03-1-CG000)>

oP-23

Evaluation of Functional Properties of Histidine—Containing
Low Molecular Weight Peptides Extracted from Thunnus alba-
cares and Thunnus obesus

Hong-Kil Kim", Keun-Tae Lee, Sung-Min Park, Ho-Su Song,
Hye-Ok Min. Department of Food Science and T :
Pukyong National University, Busan 608-737, Korea

To development of extracting process and evaluation of func-
tional properties of histidine-containing low molecular weight

(LMW) peptides, such as carnosine, anserine, histidine contain-
ing extracts from yellowfin (Thunnus albacares) and bigeye
(Thunnus obesus) tuna waste muscle. Several methods were
tested such as heat treatment (80T, 10min), DOWEX ion ex-
change (IEC), ultrafiltration (UFP), and CM-~Cellulose column
chromatography (IEC-2). Decreased pro-oxidants (total iron,
protein) and increased functional properties of their undried and
freeze dried extracts. For the evaluation of antioxidant activities
of histidine containing LMW peptides and free amino acids
(histidine, 1-methyl histidine, B-alanine, taurine) and anti-
oxidants (ascorbic acid, BHT), which is scavenging effect on
a,a-diphenyl-B-picrylhydrazyl free radical, reducing power,
superoxide dismutase (SOD) like activity, inhibition of linoleic
acid autoxidation, nitrate-scavenging effects were evaluated.
And effects on oxidative processes such as pH, meat color (a*
value), met-myoglobin reducing activity and psychrotraphic
microbial populations of Hanwoo (Korean cattle) patties storage
at 4+1°C for 2 weeks. Finally the role of these LMW peptides
in the prevention of protein denaturation which attributed to bo-
vin serum albumin (BSA) react with hypochlorite and inhibition
to producing advanced glycation end-of products (AGE)
through the protein glyeation with carbonyl group were
researched.

opP-24
Ebagic acid7} ol ZAlol =/3t M% 2 52 o) gy
Hof olHs Ay

WA, B8 dgma AFgeey

A4 AR BYEAE collagens] FH 3 4 x 2] AA e il
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MTT 4902 4ZHELL $9¢ 3y noyue FAlel &
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HEHO2 AEY =¥ ellagic acids A2} A ES LI
45 & MMPe} 843 collagen®] ¥ & ojajsie o] 7v
Hof Zsl o] ga) Yehuie fy gz BB A 2
"Hi*‘l-‘i%ﬁ-ﬂ‘i—“dﬁ' A Qo B2 TE A E A HFO007) 7
BK217]

oP-25

Antiobesity Effects of Panduratin A through Induction of
Apoptosis in Adipose Tissue and Reguiation of PPAR o/ r
Ling-Ai Shen” and Jae-Kwan Hwang. Department of Biotech-
nology, Yonsei University, Seoul, Korea

Obesity is characterized at the cellular level by an increase in
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ofaﬂemactswasmteﬁmtmmwmbemeﬂﬂﬂrm-
derstanding the functional propertis of Dioscorea batatas
mm.mmdamwmatunmmm
(YNCP)frommmnbeusedasamataialinﬁmcﬁomlfmd
to improve of blood circulation.

P8-47

Inhibitory Effect of Ginsenoside Ab1, Rgs, and Panax ginseng
Head Butanol Fraction on Inflammatory Mediators from
LPs—Sll_irmmteﬂz RAW 2131.7 Celis .

g;g!i A, FA g g ta, 'Yy gem %

ngmswC.AMaw(Amﬁmngzﬁwm)hashmn
usedfortheeuhanoamtofmlarmdilmme ions in

PGHB did not affect the cell visbility within 0 - 100 pg/ml con-
centration to RAW 2647 murine e cells. Ginsenosides
and PGHB inhibited partly lipopolysaccharide (LPS)-induced
nitrite production in a dose-dependent manner. The ginseno-
sides and PGHB showed partially chemical nitric oxide (NO)
quenching (maximum M)mﬂwoeﬂ-ﬁeesmmmse—
noside Rbi and Rga inhibited markedly approximately 74 and
54% of inducible nitric oxide synthase (iNOS) mRNA tran-
scription from LPS-induced RAW 2647 calls, Taken together,
theinhjbimeffa:tnfginsmosidesmdPGHBmNom-
duction did not occur as a result of cel viability, but was caused
bybom&lechmﬁcalNOqumdthgandﬂurwujaﬁmafiNOS.
Additionally, the ginsenoside Rb: and PGHB inhibited prosta-
glandin E2 (PGE2) synthesis in a concentration-dependent man-
ner, showed approximately 70-98% inhibition at 100 pg/ml
concentration. And the treatment with ginsenosides and PGHB
attenuated  partially LPS-upregulated cyclooxygenase-2
(COX-2) gene transcription. Ginsenoside Rg3 suppressed
LPS-stimulated interleukin-6 (IL-6) level to the basal in RAW
264.7 cells.

P8-48
Physicochemical and Functional properties of solvent fraction
from Dioscorea balatas extracts

Byoung-Mok Kim', Jun-Bong Jee, Dong-Soo Kim, Myung-Ki
Lee. Korea Food Research Institute

High serum cholesterol level and blood clot is one of cause of
adult diseases such as hypertension, arteriosclerosis.
Yam(Dioscorea batatas) have been used as substitution of me-
dicinal herbs, because it has been known a serum cholesterol
lowering effect, blood circulation improvement effect and blood
pressure normalization effect. we investigated the phys—
icochemical properties(total sugar, reducing sugar, total protein,
total polyphenolic compounds content) and functional proper-
ties(DPPH radical scavenging effect, ACE inhibition activity,
HMG-CoA reductase inhibition activity, Fibrinolytic activity) of
solvent fraction partitioned with hexane, chloroform, ethyl ace-
tate, butanol from Dioscorea batatas extracts. The yield of
methanol layer was the highest, as 15.7%, and ethyl acetate lay-
a-wasmebwaz,ﬂﬂ%.mmmlmgarmmnredmmgxgar
content, total protein content, total polyphenolic content of ethyl
acetate layer was the highest among partitioned layer, as 178.7p
g/mL, 1588ug/mL, 1665ng/mL, 1459yg/mL respectively. DPPH
raﬁmfscavmghngeﬂectofaﬂpmﬁﬁmedhyu-wasgmdeﬁmt,
and was not significant difference, Fibrinolytic activity of most
partitioned layer was not effect. HMG-CoA reductase inhibition
activity and ACE inhibition activity of ethyl acetate layer was
the highest among partitioned layer, as 5009, 95.7%

respectively. The results will be useful for understanding the
functional propertis of Dioscorea batatas extracts.

P8-49

Anticedidative and Neuronal Protective Effects of Phytochemical
against myb}i_d Beta Femide;hduced Tmtit:i';r3
SmeiLgChm Hong Yon Cho™ Hye Kyung Kim Dong-~Hoon

Shin". Gradi School of Life Sciences and Biotechnology,
Korea Univ,, of Food and Biotechnology, Korea
Univ., t of Food and Biotechnology, Hanseo Univ_

Alzheimer's disease is a progressive degenerative brain disorder
characterized by neuronal loss, neurofibrillary tangles and ab-
nmmaldeposiﬁmofsmileplmuemdamyloidbetapﬂpﬁdg (A
B). Many researchers believe that AB is central to the patho-
gaxeﬁsddﬁstﬁsudﬁ.hﬂishnmmmmm—
calnottx:ﬁminmeoeﬂs,lmﬂingmcendmﬂmmnsmam
ifmtadbyliﬁdpumddaﬁmﬁ'eemdimlfonnaﬁm‘pmtdnoxi-
dation and DNA/RNA oxidation. Many plant extracts represent
antioxidative, anticarcinogenic, antimicrobial, antiinflammatory
activities. The antioxidative and neuronal protective effects of
Eu extract were investigated against AB-induced cytotoxicity
in PC12 cells. In this study, the antioxidant effect of plant £
extract was compared with gallic acid, catechin and ascorbic
acid. Protective effect of Eu extract against oxidative stress was
tested by DCF-DA assay. The cell viability test using MTT
reduction assay elucidated that phytochemical of Fu reduced AB
Mwedcytcﬁmddmﬂﬁssnxbrmsmpmmdbmihmhgy
Development Program of the Ministry of Agriculture and
Forestry, Republic of Korea (Code # 106013-03-1-CGO00)>

PB-50

Mitigative Etfects of Plant Extract against Amyloid Beta
Pspﬁde—hqt_noed Leaming and Memon; Impaiment ;
_lneK.Kifn ,SooJ.Choil,Hye}L Kim.ll-!tong Y. Cho, Han
J. Hwang ', Young J. Kim', Dong H.ZShin. Dept. of Food and
Biotechnology, Korea University, ‘Graduate S%h::: of Life
Sciences and Biotechnology, Korea University, of Food
and Biotechnology, Hanseo University

Alzheimer's disease (AD) is a neurodegenerative disorder of
central nervous system correlated with cognitive malfunction,
loss of memory, unusual behavior and declined perception
ability, AD is accompanied with three main pathological
changes in the brain: loss of neurons, accumulation of intra-
and extracellular proteins such as senile plaques. The most
abundant constituent of senile plaques which can be observed
in AD is amyloid beta peptide (AB), cleaved form of amyloid
precursor protein (APP) by B-, and/ ar 7 -secretases. The AB
-inducedcytotmddtyhasbemmwmmbecausadby the in-
tracellular reactive oxygen species (ROS) increment, con-
sequently resulting in the peroxidation of cell membrane, mod-
iﬁmﬁmdmdamageofmm&mﬁcdldmﬂm In pre-
vious study, various plant extracts were evaluated by
3k(4,5-dimeﬂ1ylthiaml-2—yl)—2,5*diphmyltelmm]ium bromide
(MTT) assay and 2,7-dichloroflucrescin diacetate (DCF-DA)
m.TheeﬂlarﬂacumofsmﬂeAwﬁchmtadthethh‘
est protective activity against oxidative stress was applied to
ICR male mice to test the effect on AB-induced neurotoxicity,
In conclusion, administration of ethanolic extract of sample A
significantly lowered AB-induced leaming and memory impair-
ment in both Y-maze and passive avoidance tests, <This study
wassupmrwdbyTenhnohgyDevehpmthmgramofthe
Ministry of Agriculture and Forestry, Republic of Korea (Code
# 108013-03-1-CG000)>
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P8-51

Purification of Acelylcholinesterase Inhibitor from Korean
Traditional Elana . 4

Cho R. Kim", Seung $. Oh', Soo J. Choi’, Hye K. Kim', Hong

Y‘cm‘,musm{.. of Food and Biotechnalogy,
Korea University, “Graduate of Life Science and
Biotechnology, Korea University, t of Food and

Biotechnology, Hanseo University

Alzheimer's disease (AD) is a progressive neurodegenerative
disorder that destroys patient mernory and cognition, communi-
eaﬁonahiﬂtywimﬂaesaﬁalmvimmarﬂﬂ:eaﬁh'tywmy
out daily activities. Based on the cholinergic hypothesis that
mﬂmryimminnmtsmmtimtsmﬁehuﬁumADmuhm
a defect in the cholinergic system, an important approach to
treat this disease is to enhance the acetylcholine level in the
brain by inhibition of the enzyme acetylcholinesterase (AChE).
Thus, various plants extracts were tested to determine the in-
hibitory effect of AChE. According to the screening results,
sample A exhibited the highest inhibition. As a trial of searching
of AChE inhibitor, sample A was partitioned with n-hexane,
chlmnfonn,e:hylacﬂare.mﬁvehr,uﬂﬂmcmﬁajoutsik
ca gel column chromatography for further purification. Finally,
Sample A was separated by preparative thin layer =
raphy (TLC). Then, the fraction was applied to silica gel column
chromatography. The fourth fraction (solvent ratio CHCIs :
EtOH = 90:10) was selected for further fractionation. The third
band (Rf value! D.Zi)ofpmﬁveﬂﬂmwdﬂmhjghm
AChHE inhibition. As a result, it is suggested that the extract
of sample A should be useful for ameliorating AD. <This study
was supported by Technology Development Program of the
Ministry of Agriculthmre and Forestry, Republic of Korea (Code
# 106013-03-1-CG000)>

P8-52

Selection of Acetyicholinesterase Inhibitor from Korean
Traditional Ed_'bie Plants

Kang W. Lee| Seung S. Oh', §og J. Chot’, Han J. Hwang',
Young J. Kim, Dong H. Shin. Pq)artmmt of Food and
Biotechnology, Korea University, ‘Graduate School of Life
Science and Biotechnology, Korea University

Alzheimer's disease (AD) is the most common degenerative dis-
ease of the brain, characterized by a gradual intellectual
deterioration. Clinical manifestations inchide cognitive impair—
ment, psychiatric symptoms, behavioral disturbances, and diffi-
culties with activities of daily living. A decrease in acetylcholine
(Ach) in the brain of patients with AD appears to be a critical
eiemmthmuducingdmmﬁaﬁmﬂy,mringof@mbe
achieved through appropriation of the effective inhibitions which
disturb the ability of acetylcholinesterase (AchE) and con-
sequently preserve damaged Ach by restraining decomposition
of Ach. In order to search for new AchE inhibitor, many kinds
of edible plants were screened. AchE assay was eXecuted ac—
cording to the colorimetric determination method of Ellman ef
al for AchE activity using Ach iodide as a substrate in 96-well
plate with microplate reader. As the enzyme source, PCI2 cell
cultures were homogenized. Moreover, the effect of some plant
extracts as AchE inhibitor was revealed. Then, it is found that
ethanol extract of the sample D which exhibited the highest ac-
tvity for inhibition of AchE among such samples represented
AchE inhibition activity in portion to concentration.

P8-53

Fermented goat milk reduce blood glucose level in type Il dia-
betic rats

Jun-Sang Ham'"’, Seok-Geun Jeong', Seung-Gyu Lee', Aera

Jang', Dong-Hun gihn‘. Hyun-Ulk aliifnz, Su-Yeon Kang',
Hye-Joong H , Wan-Kyu Lee’. ‘National Institute of
Animal Science, ‘"MGEN, “Chungbuk National University

T&M;mecfﬂﬁsmﬂywasmobsaveﬁmeﬁectufmted
goat milk with citrus concentrate on lowering blood glucose lev-
els of strer cin-nicotinamide induced diabetic rats.
Streptozetocin-nicotinamide induced type [ diabetic rats were
divided into 5 groups for the test of diabetic control, metformin,
goat milk, fermented goat milk, and fermented goat milk with
citrus concentrate. During the experiment, blood glucose, total
cholesterol, riglyceride, HDL-cholesterol, LDL-cholestero] lev-
els, and body weight were measured weekly. On the 24th day
of the experiment, oral glucose tolerance test (OGTT) has been
carried. The administration of fermented goat milk significantly
decreased the blood glucose levels and triglyceride levels while
333 me/kg body weight of metformin administration didn't
make significant decrease in hlood glucose levels. The fer—
mented goat milk with citrus concentrate showed significant
decrease in OGTT on 30 min. These results suggest that the
supplementation of fermented goat milk with citrus concentrate
maybeuseﬁﬂfurcmﬂnﬂingbioodghmselevaisofn'peﬂ
diabetes.

P8-54

Ameliorative Effect of Plant Extracts against Oxidative
Damage in ngml Cells by Amyloid Beta lF’e~;)tide i
Seung S, Padlcl,SooJ. Choi’, Hong Y. Cho, Young J. Kim',
Dong H. Sh%n . "Department of Food and Biotechnology, Korea
University, “Graduate School Life Sciences and Biotechnology,
Korea University

Alzheimer’s disease (AD) is the main cause of dementia among
people aged 65 and older. AD is characterized by a slow pro-
gressive loss of cognition, behavioral changes and loss of in-
dependence that ends in the complete destruction of the
personality. Excessive accumulation of amyloid B peptide (AR)
in the brain is a possible cause of AD, although the precise
mechanism by which AB induces neuronal death remains
unknown. AP-induced cytotoxicity is cansed by the mtracellular
accumulation of Hz20z, leading to the peroxidation of membrane
lipids and finally to cell death. Indeed, several studies have sug-
gested that oxidative stress is involved in apoptotic mechanisms
where excessive reactive oxygen species (ROS) production can
lead to neuronal apoptosis, as in newrodegenerative disorders
such as AD. Therefore, therapeutic intervention with anfi-
oxidants may help in preventing neurodegeneration and clinical
decline in AD patients. In order to examine protective effect
against oxidative damage in neural cells by AP, various plant
extracts were screened and measured by 3-(4,5-dimethylth-
iazol-2-y1)-2,5-diphenyltetrazoltum bromide (MTT) assay and
2, 7'dichloroflucrescin diacetate (DCF-DA) assay. It is proved
that some plant extracts might represent protective effect against
AB-induced newrotoxicity. <This study was supported by
Technology Development Program of the Ministry of Agriculture
and Forestry, Republic of Korea (code # 106013- 03-1)>.

P8-55

Effect of Sawy Meat on Serum and Hepatic Lipids in Rats
Fed a Hmerhhelmlc Dist ) .
Soon-Yeong Cho, Hyun-Jung Jin, Gwang-Woo Kim'
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Effect of an Oil Byproduct from Conjugated Linoleic
Acid (CLA) Purification on CLA Accumulation and
Lipogenic Gene Expression in Broilers
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A previous study showed that supplementing broilers with an oil byproduct obtained during the
purification process of conjugated linoleic acid (CLA) from safflower oil could result in CLA-enriched
egg yolks more efficiently than feeding purified CLA (free fatty acid form). On this basis, this study
evaluated whether dietary CLA byproduct (CBP) supplementation would enhance CLA accumulation
in broiler muscle and its lipogenic mRNA expression in the liver. A total of 456 1-day-old male brailer
chicks were randomly assigned to four groups, each of which was given one of the following 2%
dietary supplements for 4 weeks: soybean oil (control), safflower oil (SAF), purified CLA, and CEP,
During the feeding trial, little alteration in broiler performance was observed among the lest groups,
CLA accumulation efficiency in the breast muscle did not differ significantly between the CLA- and
CBP-fed groups after feeding of the test diet for 3 weeks. CLA supplementation also induced
lipogenesis in the livers of the broilers, and it significantly increased the relative mRNA |evels of
sterol regulatory element binding protein 1 (SREBP1), as well as its target genes: fatty acid synthase
(FAS) and acetyl coenzyme A carboxylase (ACC) (p < 0.05). However, in the CBP-fed group, SREBP1
and ACC mRNA levels were not significantly different from the controls (p > 0.05). These results
suggest that CBP could be an efficient dietary source that promotes CLA accumulation in broiler
muscle without inducing lipogenesis in the liver or compromising performance and meat quality in

the birds.

KEYWORDS: Conjugated linoleic acid; byproduct; meat quality; lipogenesis; broiler

INTRODUCTION

Conjugated linoleic acid (CLA) refers 1o a group ol posilional
and geometric linoleic acid isomers with various conjugated
dauble-bond arrangements. CLA plays a variety of preventive
roles against degenerative diseases such as eancer (/, 2) and
atherosclerosis (7). CLA also reduces the catabolic effect
associated with immune stimuolation (4), and it improves the
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protein to fat ratio (3) in several animal models. In addition,
many studies of CLA-associated metabolic effects in various
animals and adipocyte cultures suggest that CLA direetly affects
lipogenesis at the levels of gene expression and major enzyme
activitics (6—8&). For this rcason, considerable efforts have
focused on producing CLA-enriched animal products by ma-
nipulating feeding regimens (9, 10). However, applying CLA
as a feed additive is limited due to its high purification cost,
which necessitates acquiring an economic alternative in order
to elevate CLA in food products to a physielogically effective
level.

Generally, the purification process for the production of high-
purity CLA is performed using urea-inclusion crystallization
with crude CLA (/7). During this process, the crude CLA, which
is not contained in crystallized urea, is converted to esterified
forms, yielding a CLA byproduct (CBP) that still contains high
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Abstract

The study was performed to investigate the bological activity of Enteromorpha intestinalis. In order to examine its blood
anti-coagulant effects, Enteromorpha intestinalis was extracted with cold water, methanol, hat water, HCl and NaOH. In
general, the alkali extract of Enteromorpha intestinais was approximately 17 times stronger than the control. The anti-cancer
effects of select extracts(methanol, hot water, 0.1 N NaOH, 1 N NaOH) were determined in human melanoma cells(B16/
F10), fibrosarcoma cells(tHT1080) and breast cancer cellsf MCF7) by MTT assay. With the teatment of 250 p/ml of
methanol extracts. HT1080, BI6/F10 and MCF7 cell viabilities significantly decreased to 5.06%, 3.62% and 10.10%,
respectively. Thus these results strongly support the possibie use of Enteromorpha intestinalis as a functional materials.

Key words: anticoagulant, anticancer, Enteromorpha intestinalis, MTT assay.
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