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SUMMARY

I. Title

Development of high potency ginseng products for prevention of metabolic diseases

II. Objective and importance of research

O Ginsen was a medicinal plant originating from Korea and has been recognized the
most important trade product for China and Japan since the dynasty of early Korea.
However, its export is now reduced to 1% from 30% of the past.

O Considering the current status of foreign countries actively investing on the
research of ginsen, scientific investigation of the efficacy of ginsen would increase its
value, requiring an extensive R&D to get highly innovated ginsen

O Through the scientific investigation on the components of ginsen, there could be
another chance to export black ginsen, setting up the status of Korea as a
world-leading country.

O Due to the lack of scientific investigation on the components and their efficacies of
modified ginseng coming out recently, Korea ginseng has been inferior to foreign ones
in world market although it is the best in the world. In addition, black ginseng showed
different physiological effects depending on the manufacturing systems. Thus, high
potency ginseng requires a tactic program for manufacturing, component analysis,

leading to the individual authorization and export of ginseng.

[I. Scope and content of research

(1) Development of high potency ginseng against obesity and diabetes

—Analysis of ginseng components depending on the manufacturing process: isolation
and structure determination of standard compounds

—Functional analysis of ginseng components against obesity and diabetes mellitus:

Akt, AMPK, ACC, etc and phosphorylation and activation of transcription factors



—-Glucose uptake of obese cells

-Synthesis of effective components in ginseng and the analysis of their fuction
against obesity and diabetes in cells

-in vivo test of modified ginseng and synthetic derivatives against obesity and

diabetes

(2) Development of high potency ginseng for immuno—therapeutic use
-Experimental design of vitro/in vivo immunological application
-Determination of immune regulation effect of modified ginseng
-Test of immunological effect (macrophage and natural killer cell)

-Setting up an best condition for improvement in immune response
—-Determination of interaction with immune cells

—Apoptosis induction and its mechanism

—-Effect of modified ginseng on cancer cell proliferation, adhesion and migration

—Effect on cancer cell proliferation in vivo
—Effect on cancer angiogenesis
-Determination of anti—cancer drug development: toxicology, pharmacology
—Effect on combined therapy with other anti—cancer drugs in vivo and in Vitro

-Determination of commercialization

(3) Development of high potency ginseng for ischemia treatment
—Setting up in vivo model of ischemia and test of ginseng for memory and activity
-Setting up in vivo model of alzheimer and test for cognition improvement

—Standard components of modified ginseng and their derivatives in vivo

IV. Results
(1) Development of high potency ginseng against obesity and diabetes
-Rgl derivative, Rgld, 1is 1isolated and identified to be able to regulate

obesity/diabetes



-Rgld induces AMPK phosphorylation which is a key protein in diabetes

-Black ginseng reduces blood pressure as well as body weight loss In
alloxan—treated diabetic mice

-Black ginseng reduces alloxan-induced glucose tolerance in OGTT (oral glucose
tolerance test) and IVGTT (intravenous glucose tolerance test)

-Black ginseng reduces water consumption of alloxan—induced diabetic mice

-Black ginseng significantly increases basic metabolism, health (swimming) and insulin

secretion in alloxan-induced diabetic mice

(2) Development of high potency ginseng for immuno—therapeutic use
-Extracts of black ginseng does not directly affect cell cytotoxicity but prevents
cancer cell proliferation by NK cell activation through lymphocytes and dentritic cell

activation, leading to the inhibition of angiogenesis and metastasis of carcinoma cells

(3) Development of high potency ginseng for ischemia treatment

-Black ginseng increases space cognition ability of mice in Morris water maze
experiment

-Black ginseng clearly protects brain damage in 2VO brain ischemia model mice

-Black ginseng increases memory capacity in brain ischemia model mice

V. Accomplishment and its application Plan
-Four SCI(E) publications abroad, five under preparation
-Four domestic patents

-Commercialization in 5 years by the accompanying company
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<
o
12
i
Y
N
i
v

2 1w 79 o 533 WA o syringeE A ASH 247y S5k
T ARt Eae E4FE Al 145mM NaCl, 2.7mM KCl, 1.2mM  CaCls,
LOmM MgCL2 ®bE e M Hges 42 Wy or FUIH.
(17) 24441 S T dxs|dd 2 A =49 &4 <

T 2 A A Fele] Fede fste] ¢ 274 AA o], S el RUEA buffer
£ U8 formaiin befferi= 100m¢ formalin(37926),900mé 55+, 6.5g Na2HP4(dibasic) 4g
NaH2P0O4 - HCl(monobasic)S mixingdle] ¥rEa, A2 A4 9g2] NaCls SiFF 1749 =
oA FM|gl -2 2 Pre-stain solution &2 S5, 70% alcohol, 95%alcohol, 100%
alcohol, xylene &g Zr3ial o=z GA4E solution?! cresyl violet solution(cresyl violet
acetate 0.5g)< A|Z3t}h Buffers =5 £H]8k %, 244 4 AALd o717 YAIAl AL

As 9t A2 A9 formalin buffer® 27 4/ Wkfl 75 %o] Yo peristaltic
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pump(Ismates ISM22IC)ol A3} tubeE T #F3 F USE 3 5 ZHHY HF-
sodium pentobarbitale 80mg/kg& TAFSI] wHAIZl H Feded st & dal
descending aorta® AZAATE AAH Folo  HAste] WA AYAAFE 300m/ming 5
o7 A " Aol F, 3 Lo)i= formalin buffer® 300ml/min®] F<& o2 F83) A+

-

3 5 130ml/ming] %oz U FAEFRERY HE B8 3e] formalin bufferol] 2475 oF
A8 FATI 209 surosedl] 2ojA 4Tl A overnightd] =t} Microtones ©]-&3lo] &
Y 30me HHEAE wEo HE AMsY] old FFF(Gmin), 70% alcohol(bmin) 100%
alcohol{bmin), 95%a alcohol(5min), 70% alcohol(5min), & (Bmin)s= O 2 7oA x| g
FE A7l ), cresyl violet buffer2 9A4-& 3Fith o] Ey 24 Fstdugdow @

Z3kt}. Paxinos®t Watson2] Atlasoll Al 017 coordinateE ZFatsle] &4 F-9 5 Fols)
2 =

- Medial septum, hippocampus 994 ChAT(choline Acetyltransferase) ™ < 3}8}3 %] <] A

5 %3F acetylcholined A AAYE Tz 2E 3% 23¥o] Ed ASE AdFES sodium

pentobarbital(100mg/kg, ip.)% vFH Al 713l saline 100m{ell ©]o] phosphate buffer® 1|3}
4% formalin 378 9 (fixative) 900m¢= A1 -S F3 #AF3oh AL AN 200m-2 58-7F w=
4oz, agal YA 700me 25683 HHds] dRe 2 us HE AW B2 A Qe

2 2~3AZHESE LA A7 AL 20% sucrose’t FAE QAMSF R (PBS)Ol Ho 4TAA EFF

o)

o Wsht} ey HE F<4 WE3d F microtome(Leica, CM1850, Germany)S ©]-& 3}
¥ Z24& S (dorsal) ¥ 5 (ventral)®] slivh, WS T4 F9lolA 30me] FARZ AE o
PBS® x4& 9 Ad A2 5 ChAT wdx &d Aol 71 22 AMES Al 9l primary
sheep polyclonal ChAT antibody(Cambridge Research Biochemicals, Wilmington, DE, USA)
E ARg3kth 12 A= PBSoll 0.3% Triton X-100 #71sE PBSTOlA] 2% E7] &4 3} 0.1%
sodium azid(Sigma, St. Louis, MO, USA)=Z 20008 34 3le] F=n|slt) = 24 13 ¢4
ol 4TolA T2A1 e AEHHom E5o] FHA wekdv o1 & 39 ol x4& PBST
2 A2 vs 2A0E A2oA 2% =7 dHE FFsks PBSTOlA 2000 3439
biotinylated anti-sheep serum(Vector Laboratories, Burlingame, CA, USA)o| ®Fg-A]Zt}

PBSTZ 3H AL Uvg, 3 =7 i 247 F9F Vectastain Elite ABC
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reagent(Vector)oll -7tk PBSZ 2 W 3 v Z24E nickel chloride® 7F&A1 7] 2L #
A 24 diaminobenzadine(DAB)-S- AF-&3lo] & A 7] v},

RE AYE AR ¥ FA4E gelatine—coated slideo] 1A 3FaL F7]E Al ASAA AW S8}

>
(i
)
o

S HulAdo g #zslA Yl 2004200 gm = 7]2] microscope 47t A A (rectangle grid)
2 A} &3] 200W 2 Esle] = A3 dvtol A ChAT-immunoreactive A7 A E 9] &
sk,

- Hippocampus©l| 4] AChE(Acetylcholineterase) %2 & &3k acetylcholine®] 24 A%

A
o,

5 ##E ¥ xA4S PBS 33 AX A & 0.1M sodium hydrogen phosphate

buffer(NaH2PO; - H:O, pH 6.0) 325mée] acetylcholine iodide 250mgg ¢ &Ko 0.1M

=]

sodium citrate 25m¢, 30mM copper sulfate 50m¢, 5mM potassium ferricyanide 50mf, <<

=
&

(i

ol
A

AEHgA2E de 3 gudor kel 2004200 mm 2719 microscope 47 AAF

sonte Hol EFF F £x7 tld g 4L Uiy ou ¥ 248 i

B

A 1~2A)17FEek wjokdttt, e HYE AR ¥ Z2AS slideo AL F7)1E A AG

(rectangle grid)E& AM&3Fe] 10082 Fofiste] afjvlol 4] AchE AAAEe WEE  Scion

image program(Scion Corp. MD, USA)S o] &3le] =43k},

4. Qe FXA A

= ZlEE
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A2 ArE H A3
ek 2 B ol g A 5E EE JFEAs AENEed #e AT
Fo1a7bE s 5 A4kl Alx

121°Cel Al autoclave & 2A1ZbEQF 3 $-o] 30%-& Ao WA 5 thA] 24]7k9] autoclave
E At el Baks whET U ojuf autoclaveot g WA Al Ay 2HA o] =
3+¢-7F 23t (Fig. 1).
v E ko]l o3& S (glucose uptake) &3} 4
® 16 S A XA 2] glucose uptake
MEEZE 12 well plated] 1x 10° /E Ho] 327 & 4 g WX =2 244 7H< A g
33, YAl Krebs-Ringer HEPES (KRH, NaCl 120 mM, KCl 5 mM, CaCl: 2 mM, MgSO,
L5 mM, HEPES 20 mM) €& ooz A3t @4dwds 1A sk Alxel Hd ta
1 uCi 2-deoxy-D-["H] glucose 7} £°{%li= KRH &F o=z A&}, #7FL PBS €
2 Wgs FZASAL, vAl 3 3 AFste] Fvh 1§ AZE 01% SDS7F £°i3F 05 M
NaOH &l &3] A# liquid scintillation counter® A3 A =& A3}
Z Z2A)7)aL glucose

& 2219] glucose uptake &Y F-A
L6 A3 AMPK <lXxks)

e/ ws A5 98 clsde
g8k a9E 7FA AL QA A E gk, <l
s SlsAnt (Fig. 2).

ZANAT. Fako] o

uptake =
A glo] EAke glucose uptakeol = <
t}. &2kl pancreatic lipase A& 4
Rl s =, Al AE Ao R felske] A Eu x4
A vk, 28 22 pancreatic lipase 2]
a9

Pancreatic lipaset= | 7ol 4]
|HFo] A el =4
A4 Orlistat’} FL3HA o] AsjA= AL-&5

FrEses od we)
& e,
Qe FA o

of X

S ABEdE vwks AEjet
o} ool <FE1>oA HEReF o] B4 pancreatic lipase @A oli= A9

L. o)
= =

T ek

o) o
AT

_38_



1° autoclave 2h

I

2> Autoclave 2h

<Fig. 1> Wa5 Wao] o8 Fabe] 4 xah7
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<Fig. 2>
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<#E1> &2F9] pancreatic lipase &80 ] 3k
Name Lipase inhibitory activity (100 pg/ml; %)
KH 70.0
GC 29.7
JH 21.3
GP 39.2
=5 27.3
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protein tyrosine phosphatase inhibitory activity

= ed AxddAgelA dedagAdR)e QitEE

= qus g 9

& A Fako]l PTPIB Aslatds 7HAaL A dobiz] f3)] in vitrodel

a3k A3 MDP, JJY, GA 59 soFAlE2 PTPIB A3 &3E Hola 9l
3}

o 2¥AsEds 2] 3 WH/ e o4

A 2~E H 2~ (ER-stress)™= @& post-modification®l] 274 4

(endoplasmic reticulum)ol A 7L 7]%o] AE x| LA}
F 2EH A7 dojuA H =1,

Science 5o H.al% 3l tH(Science, 2005, 2006). S-4Fo] o] &3 ER-stress

2 Az F g vFol dEA delny] 98 WA ER-stress ]

H

i A o] splicing3 chaperone Wl 2 <l GRP789] expression, ZL#] 3L A

gude) wE 5 2

7bERel 93 E4k, B4 25 cthylacetate®t hexane &2

XBP-1 splicingo] dojstom F 71X

AT GRP789] 7--<ll vha ofshA| Rt Sabel o wd S7F A

OFO

rlo

FeEHAA YERYar ok (Fig. 3). weba]  S4ko

ER-stressoll 9|3 T x4 7hede AAtalFa oy 2ad e ¢

ol ¥l 484 (insulin receptor) ¢1AF3} 2 &3}
edo] FE3AY ded 784 2¥ 52 ooz Q1Y
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¢ PTP1B inhibitory activity

<

B

2>

ok

A E8 =9 PTPIB Asidd &%

A

Name 100 pg/ml (%) 50 ng/ml (%)
MDP 75.4 61.1
SH 10.6 -
JJY 82.0 76.0
JGP - -
CP - -
sa - -
AD - -
AS - -
FA - -
GA 82.9 64.5
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<Fig. 3> 54k +&%E9 ER-stress 244
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el
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Zit}.
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o
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=90
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Fol 1x 10° 719 Al

5

-
XN

Rat L6 -4
slA17]17] 9

)

1
o
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=]
o

o]zt DMEM HjA 2 7H &<k v

==
=
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i3

X E lysis

e g3 Al
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G

£ A" &5

t}. Whole lysate

s

t} (Fig. 5).

R

—_—

A
Qs

5 =

/1\1,

o A AMPK, Aktl <l

-
N

Al

A 2] & o] Bk},

b A Ao

LFERW 9L o.M,

e

Aol Aktl ¢14+3)

A
vl

b3l
AMPK ¢12+3 2 VA7) a0 vk

gl

AMPK®e] ¢ d&de 93 AMPK

Z A3}

s

& 1

B A

==
5]

wEAIZL 5

=
=

Fol Bl otvl. L6 Al

)5

d, f1el 2.

58 2AsE

/1\1,

el

AMPK, Aktl9]

kel
T

100 ng/mle] == L6 AlX 30% A

}

< AMPK$®} Akte] <14

il Al
=

e

ol A eF o

ad

= AA
=

T vk 2

[e]

—_—

100 pg/mle] Lol 4wk Aktle] €

i3

AT

&

HPLC

rog

=
=

ol AICAR

1ol fFrEEdE

P
LI WA

&, AMPK

s} AxE xAET (Fig. 7).

214t

] AMPK

qdE=

e L

KeN
=

column

HPLC #32]A] peak]

o}
)
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H

I
©

H o] ]
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L6 cells (rat skeletal muscle, myogenic cell)

7 x 105 cells/100 mm culture dish

-

Differentiation for 5 days in 2 % horse serum media

\_H

Washing and change media w/ serum free media 1 day before treatment

-

Detection of phosphorylation of Aktl and AMPK

<Fig. 5> L6 S A|E A9 Aktl¥ AMPK ¢14+3} =4 =W
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<Fig. 6> 34te] Aktl,
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e
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- AICAR 1 2 3 4
1:BG3-13-1
2:BG3-13-2
——s .
PAMPK — 3:BG3-13-3
4:BG3-13-4
<Fig. 7> &4F HPLC #84 &2 AMPK ¢4t =1 a3
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BuOH extractof BG ( 9.7 ¢ )

VLC (C18,4*12cm, 230g)
MeOH/ (H,O stepwise gradient )

I I I I I I I I
100% H,0 10% MeOH 20%MeOH 40%MeOH 50%MeOH  60%MeOH  80%MeOH  100%MeOH

AMPK phosphorylation

BG-3-13 (40 mg)
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f:\kribb\.. \ginsenoside rg3_15-60%

RT:0.00 - 15.02 SM: 5G

2009-04-097? ? 11:29:21

1004 5.36 . :L:1,P2455F . 1004 847.3 NL:3.55E7
= A ase Peak F: - 0S| BG-3-13-H2_15-60%#177-248
80 =5 [sésg1000,91oaggg0m]sMs 80 RT: 4.40-5.2 AV: 20F: - cESI
. . sid=10.00 Fulms
60 4.81 BG-3-13-H2_15-60% 60 [500.00-1300.00]
40 40| 863.3
204 430 20 845.3 | | 864.3
b 7.33
081 307 7.83 10.06 13.70 ol 5770 7013 8333 | lags 3 9913 11532
6.08 NL:1.21E8 .
100 Base Peak F: - c ESI 1007 9914 ;h&z&li
804 sid=1000 Fullms -60Y :
804 re_15-60%#219-253 RT:
Re [500.00-1300.00] MS 5.79-6.50 AV: 10 F:- c ESI
60— ginsenoside re_1560% 60— 992.4 sid=10.00 Fulms
992. 500.00-1300.00]
40— 40— . !
20 |
2.26 537 728 915 1036 1244 20 990.5 9933
o 2]
100 602 524 NL:4 45E7 8455 NL:2.76E7
= Base Peak F: - ¢ ES| 1007 i i
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80 ‘ sid=1000 Fullms g a0 9 :
| R 1 [500.00-1300.00] MS = 80 rsg;T1eMO T
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o] 2 846.4 [500.00-1300.00]
20-] R 2 ] 7
\ B 20
116 278379 ) \773 1012 13.61 g, so26 |
1004 9.29 SL 1§1ESF 1001 1153.6  NL:9.88E7
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0] [500.00-1300.00] MS 807 Rictono ratms °FS
5 ] id=10.(
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401 2.80 401
20 605 10.12 20 1130.6
6.00 -
4.52 10.86 13.57 o 599.6 1108.0
1004 044 SL 1 ssEfF . 1002 11235 NL: 1.58E8
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|
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— S = - o ‘\ Al v576
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80 [500.00-1300.00] MS 807 sRingbgosoA;/:|1rr|Fs:7CEs‘
5 ] =1000 Fu
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20 0.93 20
943 9. 11.85
SN . AL CHM LY B o —— e L
2 4 6 e (r:in) 10 12 14 600 1000 1200
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<Fig. 10> 34} main 773
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<Fig. 13> Alloxan A& A F4 F5&E Fo9o dgdx4d
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—A— alloxan + BG1mg/hd
—>%—alloxan + BG3mg/hd
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<Fig. 14> Alloxan Mg & &4 F5& Fojo ddzxd
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20 r —x%—alloxan +BCGma/hd

0 1 1 1 1

0 day 3 day G day 8 day

(day)

<Fig. 15> alloxan¥ T vp-$2o A Sk
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£ FE(%F 100 ug/ml olshellA WA Ee] S4& S7HA7IE Aoz veston (Fig 22), ol#d
S7tE9E ConA (1 ug/mDE H71sE AgolAm Fdshd i e FrolA FANES Fole AL
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[L-29 #H]7} okt st A o= vyttt (Fig. 23).
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Sample administration (Black Ginseng)

EEEEEEEEE

0 week 1 week 2 week 3 week
OYa/Blum OYA/Blum Eve hleeding Eve bleeding
injection injection

» Allergy Induction
OVA 20 ug/head in 2.34 mg Aluminium hydroxide gel
Induction at intervals of 1 week

» Ginseng Treatment
Treatment : 3 mg/head orally for 5 consecutive days
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A) Allergy control
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A4 s Fa 2AAT. In viodBANA o4 FRe] FAZS] e 200 ugmlAA e FE
st & UAITE Hgste] AEEES FAS ZI leukemia(L5178Y-ML25,
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THP-1)°F w7t AlZ(colon 26-M3.1) 18]al S2E AAIZ(BI6-BL6)O 1oIA] direct toxicity ™ €l

e Aow yelgt (Fig. 37). gk A=x22] Alal A ¥£9] human intestinal epithelial cellq] HT-294)

Bt} (Fg. 39).
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<3E2> Effect of oral administration of BG extract on experimental lung

produced by iv inoculation of B16-BL6 melanoma cells

MNumber of lung metastasis

Treatment
Mean + 5D (%0 inhibition) Range

Untreated (tumor control) 104 £+ 11 (93 - 115)
Pre-treatment

BG (2 mg/mouse) 93 + 14 (79 - 107)

BG (> mg/mouse) T4+x2]1 (2B8)* (33 -93)

BG (10 mg/mouse) 56 16 (4562) ** (40 -72)
Post-treatment

BG (2 mg/mouse) 97+ 18 (79 - 115)

BG (5 mg/mouse) 8112 (221) (62 - 1007

BG (10 mg/mouse) 47+ 21 (54.8) ** (26 -68)

Groups of five C57BL/6 mice were inoculated iv. with 4X10* B16-BL6 melanoma
cells, and given oral administration of the indicated dosages of BG 1, 2 and 3 dawvs

before or after tumor inoculation. Mice were sacrificed 14 daws after tumor

inoculation for evaluation.
*= p=0.05; ** p=0.01, compared with untreated control (bv Student’s two-tailed t test)
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<3£3> Effect of oral administration of BG extract on experimental lung metastasis

produced by iv inoculation of colon 26 carcinoma cells

Number of lung metastasis

Treatment
Mean + SD (%0 inhibition) Range

Untreated (tumor control) T4+ 18 (56 -92)
Pre-treatment

BG (2 mg/mouse) 69+ 11 (58 - E0)

BG (5 mg/mouse) 5110 (31.1) (41 -61)

BG (10 mg/mouse) 3812 (426)* (26 - 30)
Post-treatment

BG (2 mg/mouse) I Bt (62 - 80)

BG (5 mg/mouse) 59£13  (20.3) (46 - 72)

BG (10 mg/mouse) 36+ 8 (51.4)* (28 -45)

Groups of five Balb/c mice were inoculated i v. with 43 10* colon 26 carcinoma cells,

and given oral administration of the indicated dosages of BG 1. 2 and 3 dawvs before
or after tumor inoculation. Mice were sacrificed 14 dawvs afier tumor inoculation for
evaluation.

* p=0.05, compared with untreated control (bv Student’s two-tailed t test)
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<it4> Effect of oral administration of BG extract on liver and spleen metastasis produced

by iv inoculation of L5178Y-ML25 lymphoma cells

Mean weight (g) + SD. (% inhibition)

Treatment
Liver Spleen

Normal 105101 0.09 £ 0.02
Untreated {(tumor control) 345+ 052 022004
Pre-treatment

BG (2 mg/mouse) 33312045 020+ 002

BG (5 mg/mouse) 224038351 ° 0.15£0.04 (31.8)°

BG (10/mouse) 210032 (339.1)° 0.14 £ 003 (B36.4)°
Post-treatment

BG (2 mg/mouse) 3421022 021 +0.01

BG (3 mg/mouse) 232+018(328)° 0160022737

BG (10/mouse) 214016 (38.0) 7 0.13+£002 097

Groups of five CDF1 mice were inoculated i_v. with 5X10* L5178Y-ML25 lymphoma
cells, and given oral administration of the indicated doses of BG 1, 2, 3 daws before or
after tumor inoculation. Mice were sacrificed 14 daws afier tumor inoculation for
evaluation.

" p=0.01, compared with untreated control (bv Student’s two-tailed t test)
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<3E5> Effect of oral administration of BG extract on spontaneous lung metastasis produced

by iv inoculation of B16-BL6 melanoma cells

Primary tumor volume (mm?) No. of lung metastasis (% inhibition)
Treatment
(on day) Mean + 5D (% inhibition) Mean + 5D Range
Untreated 974 £ 217 34=x16 (38-70)
58111417 527 £ 139 {459y 289 (4831)* (19-37)
222528 31 34 3542 352 (23-47)

Groups of seven C37TBL/6 mice were administered orally with BG (10 mg/mouse) on
the indicated days after footpad inoculation of B16-BL6 cells (53X 107/site). The primary
tumors were amputated surgically 21 davs after tumor inoculation. Mice were
sacrificed 14 daws after tumor inoculation for evaluation.

*p=<0.01, compared with the untreated group (by Student’s two-tailed t test)
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mg/mouse?] Folgo R HFFo3ITE ME oA 14dAed o] AdAEAE AZFI 2
3, B4k FEEY Fold 9 yEtHE dhdo]l AR AT NKAIEE in vivodl Al A7 g vt
T A= de FEEA AT (Fig. 54). 5 4 FF2E59 AFFool 93 dxdo] dA =
235 Aoz FAH A

Z(F3] TAE)S &4ste] ojwgh J&a vA

of

I NKA 2] @A) ste] o) gk 7] o] vl
2]

= 7S 98] %] F3AF FEE(10 mg/mouse)S 194134 & 33 AL AFFA3 5

of, HF Fo 14, 39 ¥ 5 Fo| vk HAFAELE 353t HZF9 mitogenol] s
T

ELISA®W o 93] AlolEFIRIS A&t Ay HFFo Tx5 £ 3¢A7-% TNF-a2} IL-6dml
FH7F A5 Aoz yelyttt (Fig. 56). SHAIW TAXYXZEY W5 E o8 Ao &7l
(IL-2, IFN-g, IL-4 &)+ HuE Wyl #zs A ¢9kt} (data not shown).

olgel AvE FFA v, T4 FEEL dAEd U A5l o5 TFL oAl

= RaE Y glod, 927 % $A% A BYRE FEsks F83 JTEel o

ji

NKAEe] FAE Afdg S 35 7E 48¢ 53 dAEe S48 dAzn
AA ], olrt GAILE] Mol E dAshs EAHE AUt Aow FAHAL.
F5 iv vivor el Ao FF@e] uid wrh FAAQ I Baste, e ol F

HeiAe] gAg welstd 7 o] 9 aeld] WHAE 45 As e Aoz A
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A FUsHe] BRAPA O AKeIN TUe HLke AES Gk AR L
T 23£3C, FdlsE 50x10%9 3-8 FASEA 08 1 005H 20 1 007FA 124]3F bA O =

5ol ibotenic acid (a glutamate analogue) =4 FTHol 93t &4 FEMedial septum,
nucleus basalisF-91¢] 192 IgG-saporin (a highly specific immunotoxin against cholinergic

neurons) = TYol %t &g ds o] &3

(3) 7154 E4te] Hd mdoA 7S dAgE Feo #3 AT
SA4F (100mg/kg, 400mg/kg) & WAl Fof 3 in vivoelAl 7]5x wWahe}l ¥ A3z

wd wske] va] A4t

T 2 AW L 9o 1S 9t A 24 A o], A4S s R7HA] buffer
& U] S formaiin beffer 100m{ formalin(37%6),900ml 575, 6.5g Na2HP4(dibasic) 4g
NaH2P0O4 - HCl(monobasic)S mixingdle] &3, A2 A4 9g2] NaCls S/FF 1749 =

oA Mg}l -2 2 Pre-stain solution &2 S, 70% alcohol, 95%alcohol, 100%
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i

alcohol, xylene & 4-& Zt3ial, o=z PE solution?! cresyl violet solution(cresyl violet
acetate OBg)% A 3o} Buffers &+ 4|3 “7:4, 2AAQ ZA HAte Eo{7t7] SAA AL
AL 9 A2 A5 formalin bufferE® 27 4/ Wkfl S7F5 Ho] Yo peristaltic

LEEREEE R
2

sodium pentobarbital& 80mg/kg& TAFsle] wHHAIZl H FeEdd s FIEE

4n

pump(Ismates ISM22IC)oll A A3} tubeE 3 #FT & YRS 3l
al
descending aorta® ZAZAIATE AH Foo  HAste] WA AYAAFE 300m/ming
o7 ZHA dAe Aoyl FH, L= formalin bufferE 300ml/ming F&0 2 83 B7F
& H 130m¢/min®] F&o2 EdT FEEFE HE #8930 formalin bufferel] 24] 7k ¢
FAF FAGF 209 suroseol] Ho{A 4T A overnightd] FUt}. Microtones o] §3fo] H =2
Y 30me HHEAE wEo HE AMEY] old F/F(Gmin), 70% alcohol(bmin) 100%
alcohol(bmin), 95%a alcohol(5min), 70% alcohol(5min), % 7 (bmin)s o2 FrolA &x]
T& A7l H, cresyl violet buffer2 @4-& 3}ATh o] B AL FIPn|Foz F
&3t} Paxinos®t Watson®] Atlasoll A =01 %l coordinate® #arsho] &4 F-91& s}
o FF AEEE AT Qe §
=

ARg ol g3t Brhat,

)
o
o

WMo R By O FEAREY NANE

B) A8 & ZdoAY AA &2 Wstel] #ek A
¢ Choline acetyltransferase( ChAT) immunohistochemistry

-Hippocampus §-$1°14 ChAT(choline Acetyltransferase) ™3 stxAAME E3)

=

acetylcholine’d AAAX #Hzh EE d& Aol Y ASE HIAFEES  sodium
pentobarbital(100mg/kg, ip.)& v A7]aL saline 100méel] ©]o] phosphate buffer® =13k
4% formalin 374 9 (fixative) 900m¢= A& E3 A7k AL AN 200m-2 58-7F wE

[e)
- =

o
o

F&Ho R, gl ymA 700m2 2583k A8 B 2 s HE AW 2e 1
2 2~-3M3bs]E A A7) 20% sucrose’t T IAEES R (PBS)Cll Hof 4TAA FFFE
oF ¥y} vy HE FH4 W53 $ microtome(Leica, CMI1850, Germany)S ©]-8 3}
9 242 3 (dorsa) % EE(ventraDdl ek, WNE FA FHGIA 30me) FAZ AL he
PBSZ 24% B A A& F ChAT 44 2@ A7 713 2 A48 3 9 primary
sheep polyclonal ChAT antibody(Cambridge Research Biochemicals, Wilmington, DE, USA)

& AREsth 1A &A= PBSOl 0.3% Triton X-100 #7sk PBSTelA 2% =71 4% 0.1%
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sodium azid(Sigma, St. Louis, MO, USA)Z 20008 34 3le] w3ttt = 24 13 ¢d
ol 4TolA T2A1ZHESE AEHHom S50 FHA wjekdv o1 & 39 ol x4& PBST
2 A2 Us 2A0Ed A20A 2% E7 EHE FFske PBSTOlA 2000 3439
biotinylated anti-sheep serum(Vector Laboratories, Burlingame, CA, USA)o| ®H-A]Zt}
PBSTZ 3H AL vg, 3 =7 ALdia 247 F9F Vectastain Elite ABC
reagent(Vector)oll ©7Ath. PBSZ % ¥ 8- & X4 S nickel chloride® 733}A] 7131 2
M A 2 A diaminobenzadine(DAB)-S AF&-3Fe] @& A A,

RE HYE AR ¥ =4S gelatine—coated slided] AT F7]E AASAA AW
fgaE gde § dugdow #EFHT. 2004200 pmm =Z7]9] microscope 47} 2 AHrectangle

grid)E AF&3Fe] 2000 2 Eiste] = F24 3 #vlo] A ChAT-immunoreactive 2173 A ¥ 2]

Nicotinamide adenine dinucleotide phosphate—diaphorase (NADPH-d) histochemistry 0.05
M PBS containing 0.3% Triton X-100, 0.Img/ml nitroblue tetrazolium (Sigma, MO, USA)
and 0.1 mg/ml B-NADPH (Sigma)E 4olAl 24& @9 375 £ 30zt incubation
A 715 03% PBST ol washing 3te] &glol= Fgfie| Bo &t} ZE XHHYE AR ¥ %=

8- gelatine—coated slideo| A3 F7]5 AASHA AWIHPLE @& § dnjgdo=w

o)

HA3A T 2004200 gm =7]2] microscope 47 A AHrectangle grid)E ARE3Fe] 2008] = Foj

3to] = =43 gvlo Al ChAT-immunoreactive A A A E 9] F£& =A 3k},

6) 2VO A58 F3F Zdo|A Morris water mazeZE o] &3 F7x|Zr5 o] Wi =44

A5A1e] 124694 Normalw-ol ]3] SAL+ISCH 2 =3 tiE 2=t A& Azko]

H

o8 A FU7ES & & Ut (P<0.05). shA R w9 6L PG400 S SALrol| H] 3

i E 2= AIZEo]l FoshA AAads & g Atk (P<0.05) (Fig. 57).

(7) 2VO AH¥3d FF wdoA]l Cresyl violetZ ©]£3} brain tissue damage %3} Normal¥}
Shamitol] H&] 33 d 2 g Z79 SAL+ISCHT oA Foll = A 3 Ao $apo] WSS
Azbsl 4= ) x| wk BGE Fol ol A= SAL+ISCHO A Holi= m Ao £apo] 7AEi=

Ao Z Kol BGe Fole Hx4e wE a3t E9sA dee & F Avk (Fig. 58).
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<Fig. 57> Comparison of acquisition performance on the Morris water maze test among
the five groups of the rats.

Naive normal rats, n=8, Normal group, Ischemia and saline treated rats, n=8; SAL+ISCH,
Ischemia and black ginseng(100mg/kg) treated rats, n=8; BGI100+ISCH group, Ischemia and
black ginseng(400mg/kg) treated rats, n=8; BG400+ISCH group. Measures of one-way
ANOVA and followed by LSD test. (x, P<0.05 as compared with the corresponding data of

Normal group. #, P<0.05, ##, P<0.01 as compared with the corresponding data of

SAL+ISCH group).
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<Fig.b8> Representative microphotographs of coronal sections showing cresyl violet in the
hippocampus of Normal (A), Sham(B), SAL+ISCH(C), BG100+ISCH(D), BG400+ISCH(E).
Scale bar
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(8) 2VO A¥8d 55 Lol Cresyl violetE sfivitie] 27 Al

kel

e o) Wt

Cresyl violetd#-8 o]&3 ¥z EXZAIE Fvle] CAIF-$9l4E  Normal,
SAL+ISCH, BGI100+ISCH, BGA00+ISCIHAm o] Z+2} 42.88+2.26,24.91£1.98, 30.60+2.10, 40.33+1.73
M=, Normaliel] B]3] SAL+ISCHw 2 f93tA AAA LS 757t S50 5S & + ATt
(P<0.001) (Fig. 59). 3FA%F, BG400+ISCH ol A= SAL+ISCHeO vl8ll, A4 AZe] 7|57k oF
160%A = F7Fsk= Ao =Z Hol BGY Fou HEY HIaAsE e Aoz MY
(P<0.01). =3H &fvbe] CA3E-$olA+ Normal, SAL+ISCH, BG100+ISCH, BG400+ISCH©]
Z¥Z}y 36.38+2.90, 23.82+1.29, 29.40+2.06, 41.00+£3.2771Z, Normalio| Y]3] SAL+ISCH <
oJstA AABAEL NF7F eSS & F dvk (P<0.00D. skARE, BGA00+ISCHA ol A =
SAL+ISCHel w3, AlAAMEe] /M57F oF 170% 4= F7telE Ao 2 Kol BGO Fol= ¥

b

A BEZEHR e AeE Bt (P<0.001).

(9) 2VO A3 e 3% wdoA Choline Acetyltransferase (ChAT)E &fvbo] A AME W
dol ®s)

ChATE M-S o) 83, ¥Hxze #FAdmE dvte] CAIF-F oA = Normal, SAL+ISCH,
BG100+ISCH, BG400+ISCH=o] Z+7b 27.0+35, 11.4+2.7, 16.1+3.6, 10.4+2.47] 2, Normals®°l
Hlsl SALHISCHw & frolatAl AAAEL] et FolE505s & 5 vtk (P<0.05) (Fig.
60). kA%, BGI00+ISCH-ol A 3= SAL+ISCHel nl&ll, A AA¥%e] 7157t oF 150% A% 7}
3= AS R Hol BGY FolE HEAN I ANV 9 Ao® Holth (P<0.001). 3 &t
°] CA3R-9] el A= Normal, SAL+ISCH, BG100+ISCH, BG400+ISCH o] 7}7} 7+0.8, 1.8+0.4,
5.2+0.7, 3.2+0571 2, Normali*ol W3] SAL+ISCHS F28tA NAALL 757t 2153
58 & F A (P<005). A, BG Folwol A SAL+ISCHel vls), MAAELL 7457}

A

°F 170%8 %= F7ske Ao 2 Mol BGE Folv s|dANAENS naske a7t o

iy

o2 Wl (P<0.05).
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<Fig. 59> The number of cresyl violet-stained sections in the different hippocampal
formation areas are shown.

Naive normal rats, n=8, Normal group, Ischemia and saline treated rats, n=8; SAL+ISCH,
Ischemia and black ginseng(100mg/kg) treated rats, n=8; BGI100+ISCH group, Ischemia and
black ginseng(400mg/kg) treated rats, n=8; BG400+ISCH group. Measures of one-way
ANOVA and followed by LSD test. (x, P<0.05 as compared with the corresponding data of

Normal group. ##, P<0.01 as compared with the corresponding data of SAL+ISCH group).
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<Fig. 60> (A)The number of choline acetyltransferase (ChAT) immunostained nuclei in the
different hippocampal CAl and CA3 areas of the experimental groups. Each value
represents the mean *SEM. (B) Photographs showing the distribution of
ChAT-immunoreactive cells in the hippocampus of the Normal (A), SAL+ISCH (B) and
BG100+ISCH (C).

Naive normal rats, n=8, Normal group, Ischemia and saline treated rats, n=8; SAL+ISCH,
Ischemia and black ginseng(100mg/kg) treated rats, n=8; BGI100+ISCH group, Ischemia and
black ginseng(400mg/kg) treated rats, n=8; BG400+ISCH group. Measures of one-way
ANOVA and followed by LSD test. (x, P<0.05 as compared with the corresponding data of

Normal group. #, P<0.05 as compared with the corresponding data of SAL+ISCH group).
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}-H

e W)

NADPH-d A& o838, xAe #AA%= &vte]  CALF-9olA+=  Normal,

(10) 2VO dA¥3d &3 ZdoAl  svlle] NADPH-d2] 2174 M3

SAL+ISCH, BGI00+ISCH, BG400+ISCH=ro] Z+7} 12.0+0.8, 5.4+0.6, 6.4%1.8, 8.6+0.771=,
Normalwroll H]& SAL+ISCHw & #oatAl AAAMES] V7t EoEqeS ¢ F dvt
(P<0.001) (Fig. 61). 3FA| 5, BGLOO+HISCH ol A= SAL+ISCHeOl H]&l, AN AMEe] 7571 <F
110% 8 = F7Fske A= Hol BGIOO+ISCHY Fo& &Y Haadrt de o= Hel
o (P<0.05). %38 afvke] CA3E-9 A+ Normal, SAL+ISCH, BGL00+ISCH, BG400+ISCH"
o] Z+7} 7.0+0.8, 1.840.4, 5.2+0.7, 3.2+0.571 2, Normali | H]3] SAL+ISCHw 2 &34 2

HAAES AMF7t EFdENSS ¢ & Atk (P<0.001). 3ANE, BGIOO+HISCH= o A=

O

SAL+ISCHell wl&fl, MAAREL AF7F oF 170%A %= 718k Aoz Kol BGY Fol=
AN AEANS HEslE T3 dE Aoz 1wt (P<0.05).3ve DGH-9 o] 4= Normal,
SAL+ISCH, BGI100+ISCH, BG400+ISCH o] Z+z} 80+1.9, 3.4+05, 11.8+1.2, 6.2+1.371=,
Normali-ol]l H]&] SAL+HISCHT 2 F3tA A AAMxEe 757 SdEdes ¢ & Ao
(P<0.05). 3-A1%E, BGLOO+ISCH ol A= SAL+ISCHel wl&l, NAAEL 757 o 200%4 =

b= 237 e Ae® Helt

Ol

T7Pehs Ae= Mol BGY Fou IEAANAEEE e

(P<0.05).

(1) A" s=2de g

TMTZE salined] =9 6, 7, 8mg/kgl.= F o E7W Fol 3FAc}. 25 &, cresyl violet
stainingS- ©]-&3}to] hippocampus W] cell®] #AAAEE w3l 8mg/kg Fo] ol A,
hippicampus DGH-#ol A F93tA  celle] a7 BRI ALt. wels 2 AFoAE

8mg/kgs Fol F 7|9 AWEo] Wt 2 AoE AlRdrh

(2) a7 Sake] A Rl YA R Aol #3 AT

SA4F (100mg/kg, 400mg/kg) & WAl Fof 3 in vivoelAl 7]5x wWahe}l ¥ A3z
e Wglol il ZAFEFA T (Fig. 62).
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<Fig. 61> (A)The number of NADPH-d stained nuclei in the different hippocampal CAl
and CA3 areas of the experimental groups. Each value represents the mean +S.EM. (B)
Photographs showing the distribution of NADPH-d reactive cells in the hippocampus of the
Normal (A), SAL+ISCH (B) and BGI00+ISCH (C).Sections were cut coronally at 30um and

the scale bar represents 200um.
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<Fig. 62> TMT o] = <13k hippicampus'l cell damage
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(3) 71e}ael vl o] A 3 ate) 5}

B3 = TMT neurotoxng o]g3le] Avjrd-g 3y 3

ok

AF (100mg/kg, 400mg/kg)
S WA Fo] 5 in vivodlAl 71952 H FsE e wWslel M A xel wd el |

ek (Fig. 63).

i

T 2 A A Fele #de fske] ¢ x7 AA o], AL el RUEA buffer
& U] S formaiin beffer 100m{ formalin(37%6),900ml 575, 6.5g Na2HP4(dibasic) 4g
NaH2PO4 - HCl(monobasic)S mixingdle] THE3, A AF 9g9 NaCls F7F 140 =
oA Mg}l -2 2 Pre-stain solution &2 S, 70% alcohol, 95%alcohol, 100%
alcohol, xylene & 4-& Zt3ial, o=z PE solution?! cresyl violet solution(cresyl violet
acetate 0.5g)< A|Z 3t Buffers =5 £H]8E %, 2244 X4 ALY o717 YAIA L
AL 9 A2 A5 formalin bufferE® 27 4/ Wkfl S7F5 Ho] Yo peristaltic

pump(Ismates ISM22IC)ol AZA3 ] tubeE T3 @73 F USE 3 5 ZHHAY HF-

B
sodium pentobarbitals 80mg/kg-e TAFst] wiHAIZl F FEto] A3t FHE

descending aortas ZAZAI AT A F-o  HAIse] WA AYPALFE 300m/min®] F5
o7 ZHA dAe Aoyl FH, L= formalin bufferE 300ml/ming F&0 2 83 B7F

%]
—

3t 5 130m¢/mine] f&o2 Ut FEREH HE $289 formalin bufferol] 2A]7Hs <ot

TAF FAT7F 20% surosee] 2olA] 4Tl A overnightd] U} Microtones ©]-&3e] ==
Y 30me HHEAE wEo HE AMEY] old F/F(Gmin), 70% alcohol(bmin) 100%
alcohol{bmin), 95%a alcohol(5min), 70% alcohol(5min), &5 (Bmin)s= O 2 Fr-o) A x| g

TZ A7l H, cresyl violet buffer® 92-S vk Ao Eu AL FoHv| Aoz

zZH5k ). Paxinos®t Watson®] Atlasol A 93 coordinateE Fatste] >4 F-95 <3}
% 0.1 FA9 WHoE SEM4M 1 FRAREY NAAL
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<Experimental design>

|  Drug treatment (S<f 100, 400.m.¥kﬁ)

1 7 17 21

1

TMT injection
(i-p- 8mg/kg)

<Fig. 63> Experimental design
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G) A F& 2ol A7 shehy wste] @

o

A
¢ Medial septum, hippocampus ¢l 9l 4 ChAT(choline Acetyltransferase) W ¢ &}8}z %] ¢ )

S %3 acetylcholined AMAAXY #z: E Y5 Aol Ed AL AIEES sodium

pentobarbital(100mg/kg, ip.)% vFH Al 713l saline 100m{ll ©]©] phosphate buffer® 41| 3}
4% formalin 3278 9} (fixative) 900ml=E A417-& Sal @7kt A5 g 200me-2 5870 wpE
o R, gl YA 700m- 2573 AHE RS 1 ouE HE AW ZE 2R
2 2~3AZbERE AT AL 20% sucrose’t FHE Q1A (PBS)el o] 4Tl g
o Wstl ted HE F<4 WE3d F microtome(Leica, CM1850, Germany)S ©]-&3}<]
¥ Z24& S (dorsal) ¥ 5 (ventral)®] slivh, WS T4 F9oA 30me] FAZ AE o
PBS®Z %45 % 24 AL 5 ChAT F38A & A5t 7 dg] A8 & primary
sheep polyclonal ChAT antibody(Cambridge Research Biochemicals, Wilmington, DE, USA)
E ARE3ith 12 A= PBSol 0.3% Triton X-100 #71sE PBSTOlA] 2% E7] &A1 0.1%
sodium azid(Sigma, St. Louis, MO, USA)Z 20008 34 3le] w3ttt = 24 13 ¢d
ol 4TolA T2A1ZHESE AEHHom S50 FHA wjekdv o1 & 39 ol x4& PBST
2 A2 Us 2A0Ed A20A 2% E7 EHE FFske PBSTOlA 2000 3439
biotinylated anti-sheep serum(Vector Laboratories, Burlingame, CA, USA)o| ®H-A]Zt}
PBSTZ 3H AL vg, 3 =7 ALdia 247 F9F Vectastain Elite ABC
reagent(Vector)oll ©7Ath. PBSZ % ¥ 8- & X4 S nickel chloride® 733}A] 7131 2
M A 2 A diaminobenzadine(DAB)-S AF&-3Fe] @& A A,

2E AHYE AR ¥ 2A S gelatine—coated slideo] 1At 7|5 A ASHA Av St
25 He 3 HunAow B3 T 200200 mm 7)) microscope 44) 2 A (rectangle grid)

£ Ag3te] 20082 Fidte] S SA 3 divboll A ChAT-immunoreactive A7 A X9 =%

6) 71917 A 2o A Morris water mazeZ ©]-&3F F71A]Zbz 2 o] M3l =45}
A=AP ] 29, 4494 Normaliol Hl&] TMT Folwe =3tE z=d Aegs A7ho]
oA F7tES ¢ 7 v}k (Fig. 64). 3 S5 Fojiol A 2d4(P<0.01) TMT Fof<

of wsf ZyHE Zrolrli= Alzke] folail Eolwme & Ak 3L (SAF 100; p<0.01), 444

- 126 -



A (p<OODZ ZA4F Folaol A TMTHRwmtt F83tA =3 e 2= A3to] 208 as
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<Fig. 64> Comparison of acquisition performance on the Morris water maze test among
the five groups of the rats.

Naive normal rats, n=8; Normal group, TMT injection and saline treated rats, n=8&;
Control, TMT injection and black ginseng(100mg/kg) treated rats, n=8; BG100 group, TMT
injection and black ginseng(400mg/kg) treated rats, n=8; BG400 group. Measures of
one-way ANOVA and followed by LSD test. (x, P<0.05, **P<0.01 as compared with the
corresponding data of Normal group. +, P<0.05, ++ P<0.01 as compared with the

corresponding data of Control group).
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& 3k o= FAFZF TMT Fofz= 1% 7o el mdloA 7[9us 8 75 &

(7) A &7 Ao A Choline Acetyltransferase (ChAT)E alvbie] A A A E gl ol W3}
ChATH A& o] &3¢, HAxAe EHZAx%E svte] CAIF-9olAE= Normal, SAL+ISCH,
BGI100+ISCH, BG400+ISCH o] Z+2zF 27.0+£3.5, 8.0+0.9, 12+2.2, 11.1+1.171 2, Normal°l H] 3
SAL+ISCH 2 F93tA AABAEY /a7t SEAsS ¢+ dok (P<0.05) (Fig. 65). 3t
A 5E, BGIOO+HISCH- ¢l A i= SAL+ISCHell w3, A1AAZEe] 757t oF 120%A %= F7Fs A A
gh BAIARD zbels wolAl gkgkvh. wE aivbe] CA3F-9lelAlE Normal, SAL+ISCH,
BGI100+ISCH, BG400+ISCH o] Z+7zy 27.5+3.7, 10.6£1.1, 19.5+1.6, 16.5+1.771Z, Normali |

)8 SAL+ISCH & r<)3tAl AAMxEe 7

N

7zl EUeS & ATk (PO.0B). SHAH,
BG ool A= SAL+ISCHOI ulsl, 217 AEZe] 7))
Q) frolde U ergit).

ME7F oF 1709%67200% Z7Fst o B A4 4

(8) AH &= do] A Acetylcholinesterase (AchE)2] #vlfe] A AA Y wale] W}

AchE@ & o] &3k HxAe] EAAi= sfute] CAIF-9¢l4+ Normal, SAL+ISCH,
BG100+ISCH, BG400+ISCHo] Z+7} 124.4+4.6, 102.4+1.5, 116.8+7.9, 125.9.1+7.67]1 £, Normal
o] wE SAL+ISCH 2 #2937 AChES &lvtdl density’} &€ &S & & ok
(P<0.05) (Fig. 66). 3FA%, BGIOO+HISCH ol A3= SAL+ISCHel wl&l, NAAZe 747t oF
120% 4% Z7FetA AR, BAAR Aol= Heolx  @grk. E3H ute] CA3F-HoAE
Normal, SAL+ISCH, BGI00+ISCH, BG400+ISCH°] Z}7} 275+37, 10.6+1.1, 19516,
16.5+1.770 2, Normalsol W3] SALHISCHw < o3t A AA¥EL NF7t S80S ¢
AT (P<0.05). A, BG FodwolAlE SALHSCHOl wlsl, AAAxe] 747t oF
170967200% S7Fatd oup TA A Fo4d 2 yEbA] kgt
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<Fig. 65> Number of choline acetyltransferase (ChAT) immunostained nuclei in the
different hippocampal areas of the experimental groups after behavior test. Naive normal
rats, n=8; normal group, TMT injection and saline treated rats, n=8; Control,
TMT-injection and black ginseng(100mg/kg) treated rats, n=8; BGL00 group,
TMT-injection and black ginseng(400mg/kg) treated rats, n=8; BG400 group. Measures of
one-way ANOVA and followed by LSD test. (+#*P<0.001 as compared with the
corresponding data of Normal group. +, P<0.05 as compared with the corresponding data of

Control group).
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<Fig. 66> Density of acetylcholinesterase(AchE) immunostained nuclei in the different
hippocampal areas of the experimental groups after behavior test. Naive normal rats, n=8;
normal group, TMT injection and saline treated rats, n=8; Control, TMT-injection and
black ginseng(100mg/kg) treated rats, n=8; BG100 group, TMT-injection and black
ginseng(400mg/kg) treated rats, n=8; BG400 group. Measures of one-way ANOVA and
followed by LSD test. **#P<0.01 as compared with the corresponding data of Normal

group).
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