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(2) Ginko biloba

YMT_029] 17EyEE A2 Hlwsly] Y] iz
O 2 ALE-3k Ginkoba (Pharmaton, USA)+= Ginkgo
biloba Y] FAAFERZ AR 24% ginkgo flavone
glycosides 6% terpene lactoneso]d] 7]2 3 v}
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(3) Nature Made

YMT_02¢] 54y 274& vlwaly] 9jste] tjz
0 & AF2-3F Nature Made (Nature Made Nutritional
Products, USA)3= phosphatidyl Choline (144mg)o] 7|
B Aol Soya lecithin (437mg)©] 600mg/tableto] ¥+
8 A7REAFoR 98 Fhans Ad jle

geid glom A9l ded E&F2 600mgolt.

(1) 4d =7

SR EER(Passive avoidance test)S &l A 2HE
A EFT(Passive avoidance box: Shuttle box)s
GEMINI Avoidance System (San Diego Instruments,
San Diego, CA)Y »2%& H}F/‘Oi A7)E 60cm x
20cm x 20cmE WA Eto] & (Seoul, Korea)ol] A
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(4) Passive avoidance test
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3. cDNA Microarray
(1) Hippocampus = 2L RNA £

Retention test Z 3} retention latency7} 713 & 3

AWM ko] A 9 7)o SEAGA FAA 2 v = 9

ok 7Hd =& A 1AE wiASkL Aol A
retention latency7} T+ HAZ w2 I (vjge
YMT 0239l A retention latency7} & HAZ =2
19 E AAs A3d dHE AN
Aelx Bd g Ao #g 3 o dg 1] Agte] vp
AE AHEEHA b EEEe] A9 SAS HifEe
of g|YA|7] L 414514 HippocampusE x5 3+ & -7
0Tl Bastdch

A3 H AZ+E TRIzol reagent (Gibco BRL, Life
Technologies, USA)E A}-&38lo] A|FA} A3
protocol 2 RNAE 835t

o,

N

(2) cDNA Microarray

H2]H RNA = spectrophotometer (DU500, Beckman.
Inc., USA)Z A#3s T Oligotex mRNA midi kit
(Qiagen GmbH, Hilden, Germany) & A}&-3}e] mRNA
£ AAs

mRNAF spectrophotometer= =g § 600ng
(50ng/ )L dry-ice x18]3}4] Incyte Genomics (Palo
Alto, California, USA) o] ¥ujA Cy5-dUTP (H& )
9} Cy3-dUTP (WhZ7)E labelings} i,
GEM 2 microarray (Incyte Genimics, Inc., USA) 9
hybridizationd}o] primary datas At}

Incyte rat GEM 2 microarray+ SD rat®] 55417479
FHAE ¥61313L Q1= ¢DNA chipo & & 8,47870¢]
FAAZE 5o YL o] T Bo] FHAE 1,747
(annotated gene 5,0877Y, unannotated gene 2,6607Y) o[t}

A3} data EA 3} plottinge GEMTools software
(Incyte Genimics, Inc., USA)E A}&3lon F
¢cDNA9 H#d# 28z vl BDE (balanced
differential expression)E Formula 1. 3} 7ro] 3}o
FA3FTh o]ul Cy5 signal value internal control£-

o]-8-3}o] normalizationdt 3 Alg-&}A )

Incyte rat
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Formula 1. BDE (balanced differential expression)

BDE — normalized Cv5 signal value
. Cy3 signal value
if BDE < 1

Cy3 signal value

BDE = - normalized Cy5 signal value

4, PC12 cell #ifg{t =af

(1) PC12 cell

PC12 cell (Rat, pheochromocytoma)& b=+ A EF
Lol ikl ARESkET. (KCLB # 21721)

(2) PC12 cell®] #5%

PC12 cell2- 10% fetal bovine serum {Hyclone, USA)
2 1% penicillin-streptomycin  (Gibco BRL, Life
Technologies, USA)o] gh+¥ RPMI 1640 vl =] (Gibco
BRL, Life Technologies, USA)E A} &-&to], L%} &
W7F A EE 37C wgIAIA 95%2) §719E 5% CO,
o) TRTIAE AEA o m T vkl

(3) YMT 029} hydrogen peroxide] #¢]

1 x 105 cells/ml¢] PC12Z 96 well plated]] &F3}1
2441 7% %0 37T 5% CO; incubator (Nuaire, USA)o
A afokatsich vieFels Al At YMT 02 Hx5%
S HEF57} 20, 40, 60, 80, 100 mg/ml S17}h 5%
 wjA ] A 5o] celloll AA[gkar 37T A 244
T AIEESISITE 24417 - cell S 22 WA R 13]
JK¥ESFAL 250uM hydrogen peroxide (Sigma, USA)7}
X AR 3027 A AT
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(4) MTS assay

i 2 dlaEnel £742 CellTiter 96®
AQueous One Solution Cell Proliferation Assay kit
(Promega, UK)E AlRg3te] Fdsiich 1 x 105
cells/m12] PC12 cell 2 96 well plateol] &3}l 244
7F B2k 37T incubatorol A wlkEFE Al Eo
YMT 027} 3+ wx)ol] Y11 5Ug 204 244]
7 osdsignh AxE AR 13 AHE ge
hydrogen peroxide & 3057 &l slal 24zhe] welldl
Al 100403 20462 MTS €48 ¥ 37T CO,
incubatore] A 1A17F =oF wk& F microplate reader
(Molecular Device, USA)E ©o]-&3}4] 490nmel A UV

WHES 243
(5) ROS (Reactive Oxygen Species) 374

ROS Z74-2 Zhang §22)°] WH S &8skl AAst
Atk 1 x 105 cells/mle] PC12 cell S 96 well plateo]]
B2l a 24417 59 37T CO;, incubatorol 4] ajj &Fat
T Aol YMT_027F ¥3he vijAlol] Y 5dgh x4
o] A 24 A 7F v ksl T} A EE FBS-free viA| 2 13]
A8 & hydrogen peroxide®= 3027+ X&)t
N'N-dimethyl formamide (amresco, USA)e| &3
H2DCFDA(Molecular Probes, USA)E # &5 %7} 500
Mo] Hl&& AHalste] 37T water bathol| A 1A]7F WH-3-
stk A E #5FE-S Fluoroscan Ascent FL(Thermo
Labsystem, Finland)2 ©]8-3}] excitation 485nm /

emission 538nmoll 4] =74 3}%]
5. A el
71 Aol At datats meantSEM (standard error

mean)Z EA|EH1 3L A7 FEGEGY) (Nonparametric)
o) oS U2z §9A B SPSS 8.0 for
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windows (SPSS, Inc.)E ©]83}e] Mann-Whitney U
testZ A3

PCI12 celle)] MTS % ROS i€ 23} datat:
meantSDE T A|EH o F9)A k= SPSS 8.0 for
windows (SPSS, Inc.)E ©]-&3}o] Student t-test= *] 2]
Erites

¢cDNA microarray 9] thz3 YMT _02%£¢] signal
value 7o) A& 3|7 £ A o= GraphicPad Prizm 3.02
(GraphicPad software, Inc.)E o] &3}%ith.

. &2 43

1. TiIEEIIEE
YMT 027} 9409) 71l5e) 214 48e 2o}
7] el S A0 F 7105 242 @ A

Rkt o] 814 9] 71 e ¥ st $ 3G A R A= 9%

Table [ 34 Zt}
3 A5k 9 el @ A R 190
o7H &= o7 77|18 FA 3 A7ER retention

latency 7} Ginko bllobaiﬂ Nature Made*, YMT 027"
5% gz Hst] Frbe ABe ngon
YMT 02 #tuto] Bt 487.6+57.42 (Hu+E oA
=12)2 2 g2 i 238.1£7240(8F+ X F 2.3,
n=10)Zcl vl Fof3tA 23U} (P=0.047, Mann-
Whitney U test)

2. cDNA Microarray

4

Fotel 71dsHE S
A3} )27l A retention latency 7} F HAZ w2 4
W FHE HAsIA L AP oA retention latency
7F 600 o]}l A7 6vielt B 60091 A
Z 89S HA3sle] ¢DNA microarray S A A5+

Passive avoidance test&

Table 1. The retention latency of passive avoidance response.

NgatOf Control Ginko biloba Nature Made YMT 02
1 194 496 600 110
2 48 600 0 600
3 13 233 84 596
4 19 600 454 54
5 312 23 600 559
. 6 600 171 114 389
Retention latency(sec) 7 224 16 377 553
8 600 24 450 600
9 362 169 1 600
10 103 600 0 600
T 600
” 600
MeafES:C)SEM 238.1:72.40 293.2480.26 268.9+79.43 487.6257.42

The retention test was performed 24 h after training session.
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%%

Control

Ginko biloba Nature Made

YMT_02

Fig. 1 The retention latency of passive avoidance response. The retention test was performed 24 h

after training session.

Normal : group of rats without any treatments(n=10)
group of rats administerd with 2.6mg/day of Ginko biloba for 10days(n=10)
group of rats administerd with 10mg/day of Nature Made for 10days(n=10)

Ginko biloba :
Nature Made :

YMT 02 : group of rats administerd with 2.6g/day of YMT 02 for 10days(n=12)
Vertical bars represent means(+SEM) of retention latencies. Comparisons were made by using Mann Whitney test.

** P<0.05 vs. respective control group,

¢DNA microarray 2| scan 23l+= HAAZZ HE 3]
A

A2t YMT 02719} ¢DNA microarray scan 2 3%
£ log-log scale?] scatter plot©. & ¥ A5} Fig. 2.9}
2t} Cy3 signal valuet= Cy3-dUTP & labeling¥l thz%
2] ¢cDNA7} DNA chipdll hybridization®d 4 %2 ¢]
u] 8} Cy5 signal valuet Cy5-dUTPE labeling ¥
YMT_027¢] ¢cDNA7Z} DNA chipel] hybridization¥ %
L& 9Jmgit). ohuk Cys signal valuet= internal control
£ ©o]&3}o] normalizing 3|4 balanced CyS signal
valueE 7-3t313L BDE 4] o] £X5 o] g3le] -3}
et

() #& AYe AELS YMT 02704 Zo] wrdg

sle] A5 79 X5 hybridization®] E573 &<

normalization )3l internal controlE-o|t}.
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Fig. 2. Comparison of hybridization intensity.

The scatter plot of Cy5 and Cy3 signal value is shown in log-log scale. Cy3 signal value means the hybridization intensity of normal
group, as Cy5 signal value, which is normalized using internal control, does that of YMT_02 group. all dots > |5] are internal control

for the analysis of the hybridization efficiency.
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Fig. 3. Number of significant genes in Control and YMT_02.

The genes, whose BDE is considered significant, was over 2 fold. The specific categories is labled: (1) Genes, total number of
genes which is considered significant; (2) Annotated genes, total number of annotated genes of significant genes; (3) Unannotated
genes, total number of unannotated genes of significant genes; (4) YMT 02 an., total number of annotated genes which is abundant
in YMT_02; (5) YMT_02 unan., total number of unannotated genes which is abundant in YMT 02; (6) Control an., total number
of annotated genes which is abundant in Control; (7) Control unan., total number of unannotated genes which is abundant in Control.
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Table T.¢} 72t}

Table TI. The genes which significantly differentially expressed in Control and YMT_02..

Gene Name BDE Genbank*
Rat prealbumin (transthyretin) 3.2 K03252
Mouse mRNA for type II 57 kd keratin. 2.2 X03491
Rat phosphotidylethanolamine N-methyltransferase 22 L14441
Rat neuron-specific protein PEP-19 -2.1 M24852
Mouse Purkinje cell protein-4 (Pcp-4) 21 M96359
Rat Axl receptor tyrosine kinase 2.0 AF046886
Mouse mRNA for type I 47 kd keratin. -2.0 X03492
Sprague-Dawley (clone LRB9) RABI5 mRNA 2.0 M83679
Rat glutamate receptor subunit 2 (GLUR2) non-NMDA mRNA 2.0 M385035
Mouse pl9 mRNA, complete cds. 2.0 U17259
Rat CDK108 mRNA. 2.0 Y17328
Rat neuronal olfactomedin-related ER localized protein (D2Sutle) 2.1 U03414
Mouse A-X actin 2.1 104181
Rat alpha-actin cardiac protein. 2.1 X80130
Rat calcium/calmodulin-dependent protein kinase type 11 alpha-subunit 23 102942
membrane glycoprotein M6 23 S65735
Rat spectrin-like protein GTRAP41 23 AF225960
Rat neuronal pentraxin precursor 24 U18772
Rat substrate binding subunit of type Il 5'-deiodinase D2p29 2.7 AF245040

The genes with negative BDE value are abundant in YMT 02 group, while positive BDE value are abundant in Control group. *

GenBank indicates the accession number of GenBank (NCBI).

3. PC12 cell ##{t &3}

(1) Hydrogen peroxideol] o]&l sl
of thet YMT 02 ZZ o] phis g

YMT 02 99 AxEio diak

28 A5} (Figd) izl Blgke] YMT_02 Fof e
A AEREES Az aetelurt 559 <
7ol upe} Asdhs 4 EdS Ron 80mg/ml Fof
7} 100mg/ml o] o] A 2H2} P<0.05, P<0.016]A]

o8 452 29
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PC12 cell proliferation
(ab. 490nm)

AUHE B IR0 8519 7195 3 S0 GA AL 2R v)A = %

—_— H202+YMT_02

E2

0.2 T T T
Control 20 40

T
60 80 100

YMT_02(mg/ml)

Fig. 4. Proliferation of PC12 cell in medium containing H202 and various concentration of YMT_02

extract after 24hr. incubation.

Control was cultured in medium without YMT 02. Cell proliferation was quantified by MTS assay.
Error bars indicate S.E.M. Comparisons were made by using Student's T test.

* P<0.05, ** P<0.01
(2) Hydrogen peroxidedl| 98] &% PCI12 cell&Atd
et YMT_02 it ROS ZEA-#IH]

YMT 02 Z& 9] PCI2 cello] A A|E2AF] o] s
ROS wolA &35 w23 A3} (Figs) YMT 02 &

Oﬂfc’ﬂfq Lol w} ROS Aol dA3] oAHE
g BHYom BE FLolA P<0.019] 23 2A)
AE E?&‘:}-

(3) Hydrogen peroxided] &]3] #:E¥ PC12 cell$=?
off thek YMT 029] M2 ROS ZEAA %

PC12 cello|A]e] ROS WA)ES MTS A7 ehdt
ANEFE V02N AT £ & ROS B3-S 39
3 Ade o 2h(Fig.6)

P 2t @ ROS HAZFE YMT_02 Fof o A
Tof we} Fhdhe A4S 2IoH BE FEAA
P<0.019] fojg 7#AE HA
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DCF fluorescence intensity
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Fig. 5. ROS measurement of PC12 cell in medium containing H202 and various concentration of YMT_02
extract after 24hr. incubation.

Control was cultured in medium without YMT 02, Cell proliferation was quantified by MTS assay.
Error bars indicate S.E.M. Comparisons were made by using Student's T test.
All concentrations of YMT 02 significantly inhibit ROS (P<0.01)

300+
—— H,0,+YMT_02

200+

100+

2,7-DCF Fluorescence
INITS (Arbitrary units)

T T T T

Cor|1trol 20 40 60 80 1(|)0
YMT_02 (mg/ml)

Fig. 6. Anti-oxidative effect of YMT_02 in PC12 cell

Control was cultured in medium without YMT 02. Cell proliferation was quantified by MTS assay. Data represent ROS/cell.
Error bars indicate S.E.M. Comparisons were made by using Student's T test.
All concentrations of YMT_02 significantly inhibit ROS/cell (P<0.01)
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Table M. Genes abundant in YMT_02 (BDE <-2)

Gene Name BDE Property
Prealbumin 32 |72 transport protein for thyroxine and retinol68)
(transthyretin) ' - regulate hormone transport from blood to brain64)
Phosphotidylethanolamine . . . . .
N-methyltransferase 2.2 catalyzes the synthesis of phosphatidylcholine from phosphatidylethanolamine69)
- a calmodulin-regulatory protein, inhibits apoptotic processes in PC12 cells66)
Neuron-specific protein PEP-19 2.1 - demonstrates resistance to degeneration and act as an inhibitor of
calmodulin-dependent neuronal nitric oxide synthase67)
Mouse Purkinje cell protein-4 . . .
(Pep-4) 2.1 - encodes the homolog of the rat brain-specific antigen PEP-1970)
Axl receptor tyrosine kinase -2.0 |- a crucial role in regulating thyroid cell growth and differentiation63)

Control ojlA] Eold oz WAH F42} (Table IV)
% AL 11+ AL neuronal pentraxin¥} CDK1089]

t}. Pentraxin Alzheimer's diseasel} 534 =374

AOR NAA Hgte] AR & 4 glrh. CDK108Z
mu-crystaling g4l s} Apel

HAAIH mu-crystaline
stress protein 0.2 4# A rh

AR g o)A o] Bre Aoz 44 e

Table Iv. Genes abundant in control (BDE = 2)

Gene Name BDE Property

oL . - cAMP-induced activation protein
ISIul;?_t;Ztiz dl;LI;C;IGHgD;uggmt of type 27 - Type II iodothyronine 5'-deiodinase, membrane-bound enzyme, catalyzes the

P bioactivation of thyroid hormone in the brain71)
Neuronal pentraxin precursor 2.4 - localized to Alzheimer diseases neurofibrillary tangles.72)
Spectrin-like protein GTRAPAI 23 . llnteract with the 1ntracellu.la‘r carboxy-terminal domain of EAAT4 and modulate
its glutamate transport activity.73)
Membrane glycoprotein M6 2.3 - major CNS myelin protein PLP/DM2074)
Alpha-actin cardiac protein. 2.1 - associated with contractile structures in various muscle
Mouse A-X actin 21 - a marker to determine the prognosis and level of tumor progression of pigment
cell tumors.75)
Neuronal olfactomedin-related ER . .
localized protein (D2Sutle) 2.1 - Neuronal protein of unknown function76)
CDK108 2.0 - Gene encoding mu-crystalin, which is stress protein77)
Mouse pl9 2.0 + Unknown function
Glutamate receptor subunit 2 . . .
. +)- .
(GLUR2) non-NMDA 2.0 Renders heteromeric AMPA receptor assemnlies CA(2+)-impermeable.78)
+ Low molecular weight GTP binding protein

RABI5 2.0 - regulates aspects of synaptic vesicle membrane flow within the nerve terminal.79)

- an inhibitory GTPase in early endocytic trafficking.80)
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