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ABSTRACT

The Effects of SWS(Sahyang - Wochwang + Samchilkeun) on
Hyperlipidemia and Brain Damage

Park Jung-vang, Kim Byeong-tak

For the evaluation of the effect on SWS, experiments were made on hyperlipidemia induced by
hypercholesterol diet, inhibitory reaction to human platelet aggregation, pulmonary thrombosis
induced by collagen and epinephrine, global cerebral ischemia induced by KCN, brain ischemia
induced by MCA occlusion, cytotoxicity of PC12 cells induced by amyloid £ protein{25-35), and NO
production in RAW cells stimulated by lipopolysaccharide.

The results were obtained as follows :

1. In the experiment on hyperlipidemia, the level of serum total cholesterol, phospholipid, and
LDL-cholesterol were significantly decreased while the level of triglyceride, VLDL~-cholesterol, and
HDL-cholesterol had no significant change.

2. In the experiment on inhibitory reaction to platelet aggregation, SWS inhibited platelet
aggregation induced by ADP(36.05%), by collagen (20.4%), and by thrombin(0.6%).

3. In the experiment on pulmonary thrombosis induced by collagen and epinephrine, the protective
effect was found(37%).

4, In the experiment on global cerebral ischemia, coma duration induced by KCN changed
insignificantly.

5 In the experiment on MCA occlusion, the change of neurologic grades on hind limb was
significant only after the operation. Besides brain ischemic area and edema ratio were significantly
decreased.

6. In the experiment on cytotoxicity of PC 12 cells induced by amyloid 8 protein, the significant
protective effect was found as concentration increases.

7. In the experiment on NO production in RAW cells stimuiated by lipopolysaccharide, NO was
significantly decreased.

According to the results, it is expected that SWS might be effective on hyperlipidemia and brain damage
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The Composition of Sahyang, Woochwang,
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N & Bobis Calculus 3

PRSLitS Pseudoginseng Radix 4
Total amount 4g
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MERE RBTKELD F% &, 20~25g9 ICR
(International Cancer Research)® A3 & KCN
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Zt®R #EH0| skmE 3! KiEAEA oXEs ¥E 3

REREN A E o A G 1.5~1.8Kg9
Neuzealand white® ERE BAstd HigmiE
FHergseo (FHslE T BS FU7A fiste W
Bl E e B iR, RS BS £
B (ARl Mg 2312°C, MEHERE 501 10%,

MR 120%R1007:00~19:00), B 150~300
Lux® &iiste] 28 pil s sl #ra A
ﬁ”%ff*‘&?ftﬂ sk EERY Bwe Riskd

Baol sk ek
3w el AR
BE E D Bl =2 "°1m%j 4
of 1R /& 4g& H#B Y1 AKS j8toq
A HES by KEel LES BEER }:L;fz.,g
Aol HEEste] (HH3 AT
1) AE 3O

FhEol (A K2 cholesterol(Sigma Co.,
U.S.A), KCN (potassium cvanide, Sigma Co.,

11.5.A), RPMI 1640(Hyvclone Inc.,
fetal bovine serum (FBS, Sigma Co..

US.A) 10%
U.S.A),
dulbecco’s phosphate huffered saline (DPBS-A,
U.S.A), 5% horse serum{Gibco-BRL,
U.S5.A), antibiotics(Sigma Co., U.S.A.),
£ protein(25-35, Peptron ,33), trypsin-EDTA
(Gibco~BRL, U.S.A)), sulforhodamine-B{SRB,
Sigma Co.,, US.A), streptomycin
{Sigma Co., U.S.A), normal saline(Z &« ¥, 3
=), 0.1% N-ethylene diamine dihydrochloride
(Sigma Co., US.A), 1%
Co.. U.S.A)), phosphoric acid(Sigma Co., UU.S.A)
& (EHstAY.

Sigma Co.,

amyloid

penicilhin-

sulfanilamide(Sigma

S express  550(Ciba-corning Co.,
US.A), serum separator(=4 =k, &) minos-
ST(Cobas Co., France), CO: incubator(VS5-9108
MS, vision scientific Co., Korea), clean bench
(KMC~14001, vision scientific Co., Korea),
centrifuge(Beckman  Co., US.A), inverted
microscope(Nikon Co,, Japan), bright
microscope(UFX-DX, Nikon Co., Japan),
elisa-reader (Emax, U.S.A.), rotary vaccum
evaporator (Biichi 461, Swiss), deep

freezeriSanyo Co., Japan), freeze dryer (Evela
Co.. Japan), autoclave (Hiravama, Japan),
micropipet  (Gilson, US.A)), autostll WG25
(Yamata, Japan), titer plate shaker(Labline Ins.,
US.A),  culture flask(Falcon 3024, US.A.),
multiwell plate (96-well, Falcon, U.S.A.), conical
tubeiFalcon, U.S.A.), disposable pipet(5m:, 10mé,
25mé, Falcon, US.A)), syringe filter (0.25um,
Falcon, USA) & (st}

2 hik

1} Ficholesterol fr el o3t syfam#Air F# #®

(L @SGMIE F8 ik

SERsMmAT R Ye Naito §9 HuUVE 5 pdd

DHEAd & 3% cholesterol® U &8 FulElstE
gL S FHEREmol Al ZBHM (A BRI E
£ st

HeEghty- 2EUMN g F BEHFIEAA Ko
&l od 300()rpm°¥*‘] 1579 J:»vi‘b/f:ﬂﬁo}?aiﬂi total
cholesterol & @8 300mg/de LL 1) Hwgy
el (FRsIA o

2) fFE: 2 MR

EEMS alaiitt et waEa 82 - #
SEE fEEdon, mEk dad EHEHEKE &
MBSl AL, WS SlEit 6HEC%
cholesterol) 2 f77 =l o™ migk w4 HE 4
MaAHAKE Hofz# dded, "B WK
0.24g/1 5kg/day & HHERERK 3mlol] #HHEAAH 1H
1B 14H R 1z Bska o

3) M R o

fRIMS mF B R F FRE cther2 HifF
st LEFEFE Bhdto 6~8miel Mm-S 1FEIA

T4 23gauge(Samwoo Co., =12 Hrstgth
HMmE m#E-E 3000rpmoll Al 1576 SRG ) g 8o
i< st

) Mol E

i i e
phospholipid, HDL-cholesterol,
VL.DL-cholesterol®]  #ilzE &

triglyceride,
LDL-cholesterol,
EI Bk (b8 7 B

total cholesterol,
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(Express 550, Ciba-corning Co., US.A)E #H
sto} gEstg e, A ERYe e @Ek

LDL-cholesterol=
total cholesterol — (HDL~cholesterol + triglyceride/5)
VLDL-cholesterol=
total cholesterol — (HDL~cholesterol + LDL-cholesterol)
2) mvf\ff“ ERLE 2 el Wk TN
b B ERS ol 8 HE¥Gn vitro)
H‘ﬂ/H R AUHIGE-S platelet aggregometer &
FiNg Born 59 #g WS AT
MM HE(RhT O type)& AH A by Mddbx
off A fitgakel HflEb T M BHE RS AR
sl Uo7 2 (Beckmann Co., U.S.A)9 Al 1000rpm,
105/ mOodste] FmskE MBEAZI T [
& FHa LJ,TJ/ Mkt B8 Minos-ST(Cobas Co.,
skl 3x10%ells/me M s o

ek a, b

N CR PRI -4

France)&

Fof PRP(pIate]et rich plasma)® {#¥

ksl B ThA) 2500rpm, 2041 LS
o |RW-E PPP(platelet poor plasma)@ {#/{j&}
S

me EEXF s Whole Blood Lumi-

Aggregometer(Chrono-Log Co., US A& (%18}

o] platelet aggregationd WAL cuveteol
PRP 40046, agonist(thrombin 0.4U/mg) 50uf,

ZA YA B lng/mie FEE

R PUmERER] S SRS

sample 50l &
o M tafTEe R
Ak

(2) Hhigrzol ¥ EE(in vivo)

®ERN MY FEE Kimura 59 4™
#etol It HE BYWS 57 A 20g-23g
Aol @ ICR mouse® EHAd D Mo FHig
& B (113089 collagen® 1.32ug9]

epinephrine)©] Hank's balanced salt
solution(HBSS) 200uel #ASTE  FHEst
mouse §EE 20g% 20049 FlBo R melA o

s HimgaRE dotEyl it REE
e 24050 HRAZ F dvME BREAEY Sk
TS 2KER) Mol 3.2mg/20g2 S ICR mouse
o RnEstgon Bt HEHOZ = aspinn

2mg/20g S HRENFEIIAY MMM RE /MR
g e et B4StE mouse HT
Hel My o2 FH REY RBDM =
Aol HARR FESH, A71A fiEE 155 U
Fosichale] BEES kst AV dYydelrh kg
4 aﬂ—a— Loz &9
f?hﬁ; H M
(1) AlEm A8 7
O iz g g

g e

Schubert &9 Jii™el #:&}
of whEdth KON % ASREEFRT Jig ik e &
14

]1&)2 1 3007 Uoﬂ 4]&?'55};?_] g/kg KCN‘-Q‘ e
BUREHSI T VR RHE AT FRE FBH
& mggu 7hA el WS W sk ok

O ¥ i R B

WMl WS =Y W (L AR f A
FHIKE B0 3, fhafyol M e i 3.2
g Hi ek 3miol BWERAIA  oral
g FIHishe] LME] &N Hrpa el

ng/20g/day &
zonde( W% 7] 7],
1=y

(2) %oP)’ B %52 A5 (MCA occulusion)

D HEN Ld P i

3 40}?4—? 1#e2 3tof HIEM(control)
HEMoz @mostAch PpRIENE B 243
Ao ﬂ:,],] ??ﬁ‘FW AEsta # % FE, Tl
2 2348 HEE AE 400mg/2‘30g/day:: £
" i’kﬁ)ﬁ‘ﬁb— MHEEY mAE StAT. AT IEME
M #3248 ¥ sacrificedtn RS A 87 E W
o] RS EmAEKS HESHETH

2 Probe BIfF

LY 2 #E8#(4-0, Deknatel Inc., Japan)& &
el ;e vt 3 F Zol viEE

et # ZolE 18mE HE F BHBEE 4
e AEL ¢ 03w FAZ wiE wtdiHel $FA
Smn W9 probed THEUCH

@ REr kM Fg

e oy

A2 FHEd EEAZI enfluranel 2
Royal Multi-Plus(Royal Medical Co., Korea)&
FHst] gHES BFY KRS 7 302 #E

o] BAHME T Nagasawa 29 JjE:'®ol
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=t ®w6H0l AEnE X KM ol W S

e} 2

O,
REs

hiRE YIRAEH A KM Y BB S A
ERIEA Q2% MWHNE, NHBE 2
AEBNES EEY F REBIED AEEIRES &
kol =vt2 SRR MNEBIIRS kB
W3S BRAEE probe TEEE HAS T MIAHLT
HE 9E%E BHRPeEA FM FAMENKS B
#HistAck # T4 RS 305 LIRSt an
EEEE S WAt #8E TRE Aistdmn
HARE VFEA fHEsded, hAKKEES
BﬁﬁhGﬁ 607 &9 NoOF 0.8 90%<) 109% K
KB oo KEEFHRES F@Estd oy BB 1200
probe—‘* 05cm A= GA HEWS 7

D WA Y tf"&

R BSEHAR BRI EEERE B8 F HE
i e N F ‘%’J BWHS 76}04 i MJ&EEMIE
Bigfic] b2 deBny BRRIZE mEs Ao

FEVY) ERIRA T Bederson 9 Hik™Me o3}
of 1 RBEE 4%Hoz ol Mgk ddd
(Table 1).
Table 1.  The Neurologic Examination
Grading System
0 |No deficit
1 Forelimb flexation when suspended by
the tail
Fore— -
) Reduced forepaw resistance to lateral
limb | 2
push
3 Circulating behaviour during suspension
(body twisting?)
Hind-| 0 Immediate placement of the behind
) back on to the table (normal)
fimb -
1 [No limb placement / movement

G JEMmAE ¥ FENL

F4F 2400 ol FHoA EE Ao brain
matrix(Asi Ins. Warren ML, US.A)E #|ji3lo

200 2] coronal brain slice® 9& 3 o] £ 8
slice?t&  BEso 2%  triphenyltetrazolium
chloride(TTC) B#K-E Mmstxx 37ColA 5075 5%

#3Q TTCOl oo E# MEe R w7
o2 Ry, gmel dold MES REHA
USOoRA FH MM Eaol weEs A K

B RT ¥ i3 MRS 10% formalin neutral
buffer BH S 2 BEA 7112, 2-3U AN LBt BE
A Zdgo® mES Ao HMHET H coronal slice
ol Mol il WS WESAT. mmEk 2 iF
W2 olehe HEkel ofs minstao™

B C
7 20 - = —
K LR (%6) ST X100
77 = ._A‘_:.I‘))__
THREH (%) = 2% B X100
A ¢ Z} coronal slicedl M 8] J&Eifo] HEe AN

A5R AT (nwr)

I3 Z} coronal slicesll A 2] ¥
(mm')

C : 7k coronal slice®l A o] & 1AIFE (mm)

(3) Amyloid A protein® & &% PC12 #lHy
o Hifzitkol ¥ieh (i (I

D A R MR

PC12 cellATCC CRL 1721)2 rat®] adrenal
pheochromocytoma’ el 4] fhzky  flMm &2
Alzheimer’s diseased] #HEgol| A== A=A
BRI (A, ghahell A gttt
2= RPMI 1640 s5bol 109% fetal
serum, 5% horse serum¥ antibiotic 10mé(100,000
units 100mg  streptomycin,  250ug
amphotericin )& HENE HBK OS2 37TC, 5%
CO. #RRES] raEasl A sk

@ MpEL FEoW

PC12 cellel W3 amyloid A protein(25-35,
Peptron, &3)9] #f#dS SRB assay” & Kt
stk & PCI2 cell2 1611 ¥ 4
(26gauge, Boin Medica Co., Korea)® s}
Bo-fie ReEY Ml BEES e 9% well
plate®] 2z} weliol 1000(2% 104 cells/wel)® jn st
F 248509 5% ¥ NGF(nerve growth factor,
50ng/m)E 2 480%FMH HEESIETH MW S MM
S YEA ¢ 0.25me/me, 0.50mg/mé 2 1mg
/me BEZ FES FH, 96 well plated] 7} well
plateoll 1044 W AT 4BFR] Fo oAl 2 well
plate®] 50zM2] amyloid B proteing M3k thg

KE&4 58 HifE

bovine

penicillin,
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ABEENT 5% 3 SRBikol 93t AilzEE S #
#3149 tHScheme. 1).

[ PC12 Icells |

l incubation for 24 hrs
Change medium(0.5% FBS and 0.5% horse

o 96 well plate®] Z} well plateoll 20p# ¥l
(4] 5 o] 2} well plateol] 2ug/ml &)
lipopolysaccharides fnat oo, 48IFRT 1&g
F 1500rpmell A 375 %7t &L v EES e Ml (RE
RS 100p WLE U M EE 96 well plateel
27 ¥ 1 griess reagent® 100p4% st

1077 ¥ elisa reader® %3lad 570mmoll A WO

serum) L
i Z e 3 cHScheme 2).
I Add NGF | RAW cells ]
| incubation for 48 hrs [
| Add sample | [ Plate cells in 96 well plate(l x 10°%ells/mf) |
[ incubation for 4 hrs | incubation for 3 hrs
| Add amyloid 8 protein(50 2 M) | [ Add LPS(2ue/m?) and sample(img/md) |

| incubation for 48 hrs

] incubation for 48 hrs

I Add SRB |

|] Centrifuge(1500 rpm, 3 min.) ]

|

|

| Measure the absorbance at 520nm | Transfer supernatent{100x£) in 96 well plate
Scheme. 1. The Experimental Scheme for to_another 96 well plate

Protective Effects of SWS on The Cytotoxicity
Induced by Amyloid 8 Protein
(1) LipopolysaccharideZ 5§ RAWHINES
NO production®l #§3t fIHEE ]

(O A 2 A

RAW cellATCC TIB 71)2 abelson leukemia
virusE A #e HIEEstste  intraperitoniume©l
M7 R Aol ® T BSOS fEEel [
= fiA ATCC(American  type
collection)of A Zragtc), 2+ DMEM 5
foll 10% fetal bovine serum$ ¥ Kk o
2 37T, 5% COy ikfEe] Hifkasol A st

@ NO assay™
Macrophage2 WEH{EAI7IE  #HHEHS
saccharide® Sigma Co. (US.A)olA +& BA
satt HilmEN S RolA %v B 0.25mg/nl,
0.50mg/me, 1mg/mee] ®H - 4% - =tH HEYE
NO assayZ EWstdoh &, RAW cell& 1EIH
W 5% (26gauge, Boin Medica Co., )&
Fimistel Wiy dREES] M HEEES TS
96 well plate®] 2zt wellol 1x10° cells/me 9} #if
BORW 1008 e 5 38FR K& AT R
& 0.25mg/me, 0.50mg/me, 1mg/mé WE=Z HES F

culture

lipopoly-

l
[ Add Griess reagent(10040) 1

|

u Measure the absorbance at 570nm H

Scheme 2. The Experimental Scheme for
Effects of SWS on NO Production in RAW
Cells Stimulated by Lipopolysaccharide

4) #at EM

e # B student’s t-test® {FRISHA #rEt
gk on, P<0.05 K#ECA 4HEM S s
et

M. B #

1. Elsmare] HE SR

1) M#% total cholesterol®] "X & HE
Bcholesterol B2 F@F® HIFMMEAA total
cholesterol] &8 [EHM] 988772.49mg/de]
o et $EEES 909.51528mg/dtE MM
vl HERTE-S HMERFO] Ltdled 460.051 74.32me/de
2 ey HEH IE<00l MR Ve
W th(Table 2, Fig. 1).
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Table 2. Effects of SWS on The Serum Total
Cholesterol Levels in Rabbits with
Hypercholesterolemia Induced by

Cholesterol Diet

Group  No. of Animals Cholesterol(mg/d{)
Normal 3 08.87 £ 2.49%
Control 3 909.50 £ 52.80
Sample 3 460.05%+74.327

4) : Mean = Standard Error
Normal @ 3mé normal saline treated group
Control @ Group fed with 2% cholesterol diet
for 14 days and was treated with 3m{ normal
saline once a day for 11 days

Sample @ Group fed with 2% cholesterol diet
for 14 days and was treated with 0.24g.'15kg of
SWS solved in 3m normal saline once a day
for 14 days

* U Statistically significant value compared
with control data

{(* © P<0.05, *x @ P<0.01. #*x* © P<0.001}

1100

1000

1 utalchalesterolfmg/diy
I
e
H

Normal Conirol Sample
Fig. 1. Effects of SWS on the serum total
cholesterol levels n rabbits with

hypercholesterolemia induced by cholesterol diet

Normal © 3m¢ normal saline treated group

Control : Group fed with 2% cholesterol diet
for 14 days and was treated with 3m{ normal
saline once a day for 14 days

Sample : Group fed with 2% cholesterol diet
for 14 days and was treated with 0.24g/1 5kg of
SWS solved in 3m{ normal saline once a day
for 14 days

Trighyceride(mg/dl)

* 1 Statistically significant value compared
with control data

{x 1 P<0O.0b, *x : P<O.01, #=++ : P<0.001)

2) Mi# triglycerided] »&l& &R

Triglyceride &&< E®E#Eo]l 167.03=11.35me/
deQll tratel M-S 203.4219.73mg/de 2 H#in
steivh REEPE-S ¥IMRfo] HEte] 189434 17.43
mg/ ko B et g ot HEM S ¢ Tahble 3,
Fig. 2).

Table 3. Effects of SWS on The Serum
Triglyceride Levels in Rabbits with
Hypercholesterolemia  Induced by

Cholesterol Diet

Group No. of Animals Triglvceride(mg/d¢)
Normal 3 167034+ 11.35%
Control 3 203.42+9.73
Sample 3 189.43:217.43

4) © Mean * Standard Error

Normal @ 3m¢ normal saline treated group

Control : Group fed with 2% cholesterol diet
for 14 days and was treated with 3m# normal
saline once a day for 14 days

Sample : Group fed with 2% cholesterol diet
for 14 days and was treated with 0.24g/1.5kg of
SWS solved in 3m¢ normal saline once a day

for 14 days

150

189.43

200 ~

150

oo

50

o

Normal Control Sample

Fig. 2. Effects of SWS on the serum triglyceride

levels in rabbits with hypercholesterolemia induced
by cholesterol diet.
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Normal © 3m¢ normal saline treated group
Control © Group fed with 2% cholesterol diet
for 14 days and was treated with 3mf normal
saline once a day for 14 days

Sample © Group fed with 2% cholesterol diet
for 14 davs and was treated with 0.24g/1.5kg of
SWS solved in 3m¢ normal saline once a day
for 14 davs

3) 1y phospholipidel vl Al 1= sk 3t

Phospholipid I A e] 169.33 1 0.88mg/
el tesbe] ¥BEiFS 31784+ 10.37my/de s 39
hstEch FEER S RIEATel  HeEte] 24700
1854mg/dé 2 VERY 41BN A= (p<0.05) s
To7b et tH(Table 4, Fig. 3).
Table 4. Effects of SWS on The

Phospholipid Levels in Rabbits with

A O
[l e

Serum

Hypercholesterolemia
Cholesterol Diet

Induced by

Group  No. of Animals Phospholipid(mg/d¢)
Normal 3 169.33=0.88"
Control 3 317.84=10.37
Sample 3 247.00%18.54"

a) @ Mean = Standard Error

Normal @ 3mé normal saline treated group

Control @ Group fed with 2% cholesterol diet
for 14 days and was treated with 3m¢ normal
saline once a day for 14 days

Sample : Group fed with 2% cholesterol diet
for 14 days and was treated with 0.24g/15kg of
SWS solved in 3mf normal saline once a day
for 14 days

* . Statistically significant value compared
with control data

(+ © P<0.05, #* @ P<0O.01, *+* © P<0.001)

aso

317.44
1
I
300 o
247

50 J
g {
E 100 F
3
£
£
£ 150 }
§
i

100 +

s

o

Normat Coatrol Sample
Fig. 3. Effects of SWS on the serum
phospholipid levels n rabbits with

hypercholesterolemia induced by cholesterol diet,

Normal @ 3mf normal saline treated group

Control @ Group fed with 2% cholesterol diet
for 14 days and was treated with 3m{ normal
saiine once a day for 14 dayvs

Sample © Group fed with 2% cholesterol diet
for 14 days and was treated with 0.24g/1.5%¢ of
SWS solved in 3mé normal saline once a day
for 14 days

* 1 Stawstically

significant value compared

with control data

(* 1 P<0O.03, ** 1 P<O.0L, *++ : P<0.001)

4) mi% HDL-cholesterolol ©1A &= &R

HDIL.-cholesterol iLEfEe)l 28.40+0.75
mg/deldl Hbdted MRS 26051243mg/diE A
ibetdct. EEEfES BB tbdle 2860237
ng/deE WrERVE IRV vebg ey (BN
A HTable 5, Fig. 4).

GRS

Table 5. Effects of SWS on The Serum
HDL~-Cholestsrol Levels in Rabbits
with  Hypercholesterolemia Induced
by Cholesterol Diet

Group No. of Animals HDL(mg/d?)
Normal 3 28.40£0.75"
Control 3 2605243
Sample 3 2860x2.37
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a) ! Mean T Standard Error

Normal @ 3mé normal saline treated group

Control : Group fed with 2% cholesterol diet
for 14 days and was treated with 3m{ normal
saline once a day for 14 days

Sample : Group fed with 2% cholesterol diet
for 14 days and was treated with 0.24g/1.5kg of
SWS solved in 3m¢ normal saline once a day

for 14 days

33 28.6
30 26.05 1
P I T
3 ul S RS o
g L
5 R
LT L
35t |
é 12
I
o
)k
L
Normasl Control Sample
Fig. 4. Effects of SWS on the serum
HDL-cholestsrol  levels in  rabbits with

hypercholesterolemia induced by cholesterol diet.
Normal @ 3m¢ normal saline treated group
Group fed with 2% cholesterol diet

for 14 days and was treated with 3mé normal

Control

saline once a day for 14 days
Sample : Group fed with 2% cholesterol diet
for 14 days and was treated with 0.24g/15kg of

SWS solved in 3mf normal saline once a day

for 14 days

5) Mm% LDL-cholesterolol vl X+ ®R

LDL-cholesterol & &-& L#E#¢] 37.06:-4.25mg
/degldl rbste] HBES 842767 47.23mg/UE HB
matach HERRES  HREMN Hsle 39352%
5496mg/di2 YEIL HEH AT(p<0.0) MHIEL
271 Jdebytch(Table 6, Fig. 5).

Table 6. Effects of SWS on The Serum
LLDL-Cholesterol Levels in Rabbits
with  Hypercholesterolemia Induced
by Cholesterol Diet

Group No. of Animals LDL(mg/d¢)
Normal 3 37.06=4.25"
Control 3 84276 £ 4723
Sample 3 393525496

a) * Mean * Standard Error
Normal @ 3m¢ normal saline treated group
Control :© Group fed with 2% cholesterol diet
for 14 days and was treated with 3m¢ normal
saline once a day for 14 days

Sample @ Group fed with 2% cholesterol diet
for 14 days and was treated with 0.24g/1.5kg of
SWS
for 14 days

solved in 3m{ normal saline once a day

* © Statistically significant value compared
with control data (* : P<0.05, *= : P<0.01, #xx* :
P<0.001)

1000
a0 |
800
3
E
E 600
f
H
ol
g w
w0 b
100 1 3106
0 wannacl
Normal Control Sample
Fig. 5. Effects of SWS on the serum
LLDL-cholesterol  levels in  rabbits with

hypercholesterolemia induced by cholesterol diet.
Normal @ 3mf normal saline treated group
Control : Group fed with 2% cholesterol diet

for 14 days and was treated with 3m¢ normal

saline once a day for 14 days
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Sample : Group fed with 2% cholesterol diet
for 14 days and was treated with 0.24g/1.5kg of
SWS solved in 3m¢ normal saline once a day
for 14 days

* o Statistically significant value compared
with control data

(* 0 P<0.03, #* @ P00, »*x @ P<0.001)

6) M VLDL-cholesterolol vlx}e 245t

VLDL-cholesterol & i< ([ ffo]l 33412227
mg/deQl ol thetel ¥R 4069+ 3.28ng/di 2 18
skl EEEM S EMIfEol] Itdte] 37.93+374
ng/dee 2 woostd ot BN fldtHTable 7,

Fig. 6.

Table 7. Effects of SWS on The Serum
VLDL-Cholesterol Levels in Rabbits
with  Hypercholesterolemia Induced
by Cholesterol Diet

Group No. of Animals VLDL.(mg/d2)
Normal 3 3341 +2.27¢
Control 3 4069+ 3.28
Sample 3 37.93+3.74

a) * Mean = Standard Error
Normal @ 3m? normal saline treated group
Control : Group fed with 2% cholesterol diet
for 14 days and was treated with 3m{ normal
saline once a day for 14 days

Sample @ Group fed with 2% cholesterol diet
for 14 days and was treated with 0.24g/1.5kg of
SWS solved in 3m¢ normal saline once a day

for 14 days

2. MM BEAS R Mk ¥ WR

D) i MREEE ) B BR>n vitro)

ADPel o8 /MR BEHSIMREAME
36.05%, collagendl 93 /M BEENAME
20.4%, thrombinol €8t IM/hi BERENM =
06%9 MEHEE et W H(Table 8, Fig. 7).

50
40.69
45 I 17193
P 1341 I {_ﬁ
3 3 I B -
gsu L IR
i 25 :
§ 2
s
” 1]
‘
0
Normal Conitrol Sample
Fig. 6. Effects of SWS on the serum
VLDL~-cholesterol  levels in rabbits  with

hypercholesterolemia induced by cholesterol diet.
Normal : 3mé normal saline treated group
Control : Group fed with 2% cholesterol diet
for 14 days and was treated with 3mf normal
saline once a day for 14 days
Sample : Group fed with 2% cholesterol diet
for 14 days and was treated with 0.24g/1.5kg of
SWS solved in 3m¢ normal saline once a day

for 14 days

Table 8. Inhibitory Effects of SWS on Human
Platelet Aggregation

Aggregation agent % of Inhibition

Collagen(50ug/mt) 20.4
Thrombin(0.5U/m{) 0.6
ADP(20 £ M/mf) 36.05

Sample concentration ; collagen, ADP @ 2mg/

mé, thrombin : 4mg/mé

w/ ‘ 16.08

% of inhibition

AN

Colisgen Thrombis ADP

Fig. 7. Inhibitory effects of SWS on human
platelet aggregation.
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2) MER B %Rin vivo)

HIAES collagen® epinephrineol &l A fifige
ol #HHsol 8utE] F 8utdst FAY 155k
BLE 7L refo]l =HAEd, BYERoZ (A
aspirindl A & 8vtd] F 30tg] o] &AY 155 LU
LB Bl B, HEmiS 89wl F 5u)
g7t EAY 159U E WEZE A5 37%e M

FHHEE Je A (Table 9, Fig. 8).
Table 9. Effects of SWS on Pulmonary
Thrombosis in Mice
Dose No. of l;ille(cjl or o
paralyze .
Prote
(mg/20g) / No. tested rotection
Control HBSS 8/8
Aspirin 2 3/8 625
Sample 32 5/8 37

Control : Collagen(11.3ug) and epinephrine(1.32
ug) treated group
Aspirin(2mg/20g) treated group
Sample © SWS(3.2mg/20g) treated group
HBSS : Hank’s balanced salt solution

Aspirin :

8
v 7
L
g
s
-4
s 4
I,
LB
z
1
° Control Aspirin Sample
Fig. 8 Effects of SWS on pulmonary

thrombosis in mice.
Collagen(11.3ug) and
epinephrine(1.32ug) treated group

Aspirin : Aspirin(2mg/20g) treated group

Sample : SWS(3.2mg/20g) treated group

Control

3. BEsel B B8R
D 28 me] ¥ &g
(1) KCN #F#& FhEREA v %R
FEEILE S KCNol| ofsf F@Alzl AF o EhE
BRN-S ¥MTFo] 12853+2839sec® YEhdTH &
ERRES WAt Hdte 824411649sec? YELY
BRERFR HMMRG6.9%)7 FuHdewt HFEH
< A H(Table 10, Fig. 9).
Table 10. The Duration of KCN-Induced Coma
after Oral Administration of SWS in
ICR Mice

Group No. of Animals Duration of coma(sec)

Control 10 128.53%28.39"

Sample 10 82.44+16.49

a) : Mean T Standard Error
1l.4mg/ke KCN iv.

after oral administration of normal saline

Control injected group

Sample © 1.4mg/kg KCN iv. injected group

after oral administration of 3.2 mg/20g of SWS

128,53
160
140
g .
,g, 120
E
E 100
-
g %
3
E s
=]
40
20
L]
Control Sample
Fig. 9. The duration of KCN-induced coma

after oral administration of SWS in ICR mice.

1.4mg/kg KCN 1iv. injected group

after oral administration of normal saline
Sample @ 1.4mg/ke KCN iv. injected group

after oral administration of 3.2mg/20g of SWS

Control
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2) BET g el W wR

) bRl PGl whE Rk RNy Hrin B2
E 1d

D Fore limb

Fore limbel Al By iR BlE e s
YAy el 4§ operation, hypoxia, recirculation®
o] MWghel £% 278%0.15 289*+0.113 257
0200 3= v) Hoshel wEERfe] A &% 3.0t
0.00, 2670333 233103302 el sirv)
% tHTable 11, Fig. 10).
11. Effects
Neurologic
Rats(Fore limhb)

of SWS on Varation of
MCA Occluded SD

Table

Grades in

Operation Hypoxia  Recirculation
Control 278%0.15" 2892 0.11 2571020
Sample  3.0%0.00 2671033 2.33%0.33

a) © Mean = Standard Frror
Control © Normal saline treated group
Sample : 400mg/250g/day SWS treated group

I s 3 ) 29 267
3 % } L_L__ 2'157 233
L 4 ﬁI’H‘
gI.S ‘
2 1
0.5
L]
Operation Hypoxia Recirculation
Fig. 10. Effects of SWS on Variation of
Neurologic Grades in  MCA Occluded SD
Rats(Fore limb)
@ Hind limb
Hind limbell A mi#&EY) i BEY #fc

¥RIEES 4% operation, hypoxia, recirculation
Fo) Hho) %% 044%0.18, 033+033, 0.14%
0140l e tdtd, BB H$T 4% 00F

00, 0.11£0.11, 0.0£0.02. 2 operationoll 4 & {4 &
thol sl ey, hypoxia, recirculationol A&
fiEM e =R %¥skeh(Table 12, Fig. 11).

Table 12. Effects of SWS on Varation of

Neurologic Grades in MCA

Occluded SD Rats(Hind limb)

Operation Hypoxia  Recirculation
Control 0447018 033%+033  0.14%0.14
Sample  0.02000° 0.11x0.11 0.0=0.00

a) ' Mean % Standard Error

Control : Normal saline treated group

Sample © 400mg/250g/day SWS treated group

* 1 Statistically significant as compared with
data of control group

(* 1 P<O05, *x 1 P<O.0L, **+ @ P<0.001)

0.8 -
0.33
o7y 044 OControl
a] !‘—P_'
0.6 Sample

Neurologic grades
=
-y

0.14
03}
02
0.
1 ],
0 ;
Opcration Hypoxia Recirculation
Fig. 11. The effects of SWS on variation of
neurologic grades in MCA occluded SD rats(Hind
limb).

Control . Normal saline treated group
Sample : 400mg/250g/day SWS treated group
= Statistically significant as compared with data

of control group

(* 1 P<O.05, #+ @ P<0O.01, *** @ P<0.001)
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(2) PAREBIEE BASol w2 mm & W RIS
Kol PlAl & HE

A STINE BASHY) o8 B mRKS M
of HEd EBHS EmEe) BEIRA Yo
H(Table 13, Fig. 12, 14), BHEXKT {78 UAA
e 2l cH(Table 14, Fig. 13, 14).

Table 13. Effects of SWS on The Ischemic
Ratio in MCA Occluded SD Rats
No. of . The mean
) The mean |No. of slice
slices area of
area of SWS ] ]
control . infarction
infarction (%) (n=3) -
{n=3) %5)
1 9.3+3.36Y 1 ND*
2 2570%£3.04 2 ND*#:x
3 28.04£231 3 ND##x*
4 22251726 4 ND=*
5 16.00£7.08 5 ND=*
6 4411291 6 ND
7 0.80£0.80 7 ND
8 ND 8 ND

a) © Mean = Standard Error

Control © Normal saline treated group

Sample : 400mg/220g/day SWS treated group

ND : Not detectable

* . Statistically significant as compared with
data of control group

(* © P<0.05, ** @ P<0.0I, *** : P<0.001)

2804
228
0 257 ']'
2 ! i
Ew | : i
E
s15T
= 1
10 I
5t :
E; e B 00
0
1 2 3 4 5 6 7 8
Fig. 12. Effects of SWS on the ischemic

ratio in MCA occluded SD rats.
Control . Normal saline treated group

Sample @ 400mg/250g/day SWS treated group

* | Statistically significant as compared with
data of control group
(x : P<0.05, *#* : P<0.01, *** : P<0.001)
Table 14. The Effects of SWS on Edema Ratio
in MCA Occluded SD Rats

No. of .
y The mean ([No. of slice The mean
slices
extent of SWS extent of
control
edema(%) (n=3) edema( %)
(n=3)
1 14.30+3.78% 1 2.8311.88"
2 1299+1.32 2 519+ 155"
3 10.58+1.74 3 255+231"
4 10.02%0.06 4 417+0.88"
5 861168 5 1.30%0.69™
§) 3.6610.23 6 4224170
7 2.56X0.64 7 1.7120.22
3 4.52+0.00 8 4213000

a) * Mean * Standard Error
Control : Normal saline treated group
400mg/250g/day SWS

* . Statistically significant as compared with

Sample : treated group

data of control group

(x 1 P<0.05, *+ 1 P<0.01, *x+ : P<0.001)

Edema ratio

Fig. 13. Effects of SWS on edema ratio in
MCA occluded SD rats.a) : Mean * Standard

Error
Control : Normal saline treated group

Sample : 400mg/250g/day SWS treated group

*  Statistically significant as compared with
data of control group

(x 1 P<0.05, *#* : P<0.01, *xx : P<0.001)
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Fig 14. Ischemic area in 8 slices of brain in
control and SWS groups.

3) Amyloid A proteinE FEE 1PC12 iy
of i@t HT RE WR

(1) PC12 fifael ¥5 Mt

PCI2 fifuc] %53 BEive) BiEe #2094
BOEEol #1138 0.25mg/me, 0.50mg/mi E 1mg/ml
o] @EelAd A il g 2ol vt
(Table 15, Fig. 15).

Table 15. The Cytotoxicity of SWS Against

PC12 Cells

Concentration Viability(% of Control)
Control 100.00+9.37"
Sample A 101.50=7.42
Sample B 104.70 £ 6.38
Sample C 105.309.54

a) : Mean * Standard Error

Control : PC12 cell(2x 10cells/well)

Sample A : PCI2 cell(2X10%ells/well) and
SWS treated group(0.25mg/mé)

Sample B PC12 cell(2x 10%ells/well) and
SWS treated group(0.50mg/mé)

PCI2 cell(2 x 10°cells/well) and
SWS treated group(1mg/mé)

Sample C

140

120 } 105.3
100 1015 1047
] 1 1 ]
100 I | s =
3 | i
S oset o
E
4
k]
e w [
2
w b
10 +
. :
Controt Sample A Sampie B Sample C

Fig. 15. The cytotoxicity of SWS against
PC12 cells.

Control : PC12 cell(2x 10°cells/well)

Sample A PCI2 cell(2 x 10°cells/well) and
SWS treated group(0.25mg/mé}

Sample B PC12 cell(2 < 10%cells/well) and
SWS treated group(0.50mg/mé)
PC12 cell(2 x 10cells/well) and
SWS treated group(lmg/mf)

Sample C

(2) HuMudivbol ¥ist (R AR
Amyloid 8 proteinol 98] FEP PC12
o] #ifaittol st 0.25mg/mé, 0.50mg/me L Img
/mb HEEMS MIEEBES ¢ MEM RE YARE
Bezsh #5R, ZhZh 48251376, 64.3714.23} 9253
t532%22 0.25mg/me] EEAME REBRE
Bolx ¢koror} 050mg/mé E Img/mee] (@A
= 77 4B l=(P<0.05, P<0.00L) ki AR
£ e tHTable 16, Fig. 16).
Table 16. The Protective Effects of SWS on
Cytotoxicity of PCI12 Cells Induced
Amyloid 8 Protein

Control B- Sample Sample Sample
(%) amyloid A B C
100.00 47.05 48.25 64.37 9253
+490 £196” £376 +£42° +53277
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a) Mean * Standard Error

Control : PC12 cells(4 x 10°cells/well)
PC12
10°cells/well)+ Amyloid 2 protein(50 ¢ M)
PC12 cells(4 x 10cells/well)  +
Amvloid 8 protein(50 £ M) + SWS 0.25mg/me
PC12 cells(4 % 10%cells/welD) <
Amyloid 8 protein(50 M) + SWS 0.50mg - 'm¢
PC12 cells(4 % 10%cells/well)
Amvloid 8 protein(50 M) + SWS 1mg/m{

* o Statistically significant as compared with

3 -amyloid cells(4 <
Sample A
Sample B
Sample C

data of 3 -amyloid

(* 1 P<0.05, == © P<0.01, **= 1 P<0.001)

120

100
[ 4153
100 . . _ it
80
3 64.37
£ .
S 60
3 48.25
b g
w0t
0+
° 1
Control B-am loid Sample A Sample B Sample C

Fig. 16. The protective effects of SWS  on
cytotoxicity of PC12 cells induced amyloid 3
protein.

4) Lipopolysaccharide2 343 RAW #ifEel
NO productiono ¥{3 8%l BE

Lipopolysaccharide2 #& 3 RAW #if12] NO
productiong [EE §foll A = 3664.80u ML 1L
ErEtol e 63.951 171 uM/ALol oA FEERT o M
= 0.25mg/meol A 9.13+0.43 M, 0.50mg mé ol A1
854+021 ML, Img/méoll A 770+043pxMLL 2
Ly EEiRE] Hestel BEKRFHLE HEN
A WAL E HEH(Table 17, Fig. 17).

Table 17. The Effects of SWS on NO
Production in RAW Cells
Stimulated by Lipopolysaccharide
Group NO production{ ¢ M/L)
Normal 36.60+4.80"
Control 63.95+1.71
Sample A 9.13+0.437
Sample B 854%0.21"
Sample C 770404537

a! ~ Mean * Standard Error
Normal @ Non-treated group
Control : Group was treated with 2ue/mi of
lipopolysaccharide

Sample A © Group was treated with 2p/md of
lipopolvsaccharide and 0.25mg/mt of SWS

Sample B @ Group was treated with Z2ug/ml of
lipopolvsaccharide and 0.50mg/m¢ of SWS

Sample C : Group was treated with 2u/mé of
lipopolysaccharide and Img/mé of SWS

* © Statistically significant as compared with

data of control data

{* © P<0O.03, ** 1 P<0.01, ***= © P<0.001]
m AL
7
60
5 50
H
s
E 40
2
g
B
a
=}
z
854 .. 7.70
b m - i
Normul Controt Sample A Sample B Sample C

Fig. 17. Effects of SWS

in RAW cells stimulated by lipopolysaccharide.
Normal : Non-treated group

on NO production

Control : Group was treated with 2gpg/mé of
lipopolysacchande

Sample A ° Group was treated with 2pg/m of
lipopolysaccharide and 0.25mg/mé of SWS

Sample B : Group was treated with 2pg/ml of
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lipopolysaccharide and 0.50mg/mé of SWS

Sample C : Group was treated with 2ug/ml of
lipopolysaccharide and 1mg/mé of SWS

*  Statistically significant as compared with
data of conurol data

* 0 P<Q.05, =+ @ P<O.0L, #x+ 1 P<0.001)
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H-ffol B #4-(Bos
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- # & (Bezoar Bobis)2
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bubalis Linne)9] &% =42 Ky -

07 Ve BERS LY Aoz He &
Al ki YW O T TSl AShl BHEEL
W, WARE, BEUCE, UMM ol Al
%, GRER NLBAREA, RRESFEAN VE AR T
WAMEAT RS, [ UNRHA K, RBGER, RN S

of flifilso] SO HN ko] EpEH S 3
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PEERY B2 ﬁE‘ﬁQJ Héﬁﬁ{ﬁ;”m’ ERE2i

fragkol o x| B zo] o)t}
BARS HEMEME BRAIED Cervidae) o
Ja5 %k FEHE T <1 A B ‘T‘('WOSChUS

moschiferus Linne)®] HoF EriEAle)ol Sl&

8 FRAAM pwdte swme wRd Z&
GEVo g ve EmySL ke e LR
O ﬂr foll EEL k] PHURmEW, E i,
MRk, fiEr FHAS) fEHo] alol AARAwhey, KRR,
EGERR, AR, L, bE, BERITY, AP,

BOE, LIRS, BFTHRG, BE AR, AR
T %o el EHIEC 1% Mkels F2
HFE BBHE, DEME 59 mAeN Bl K
Gevkel Hmoz @iHstn don® @
met fERW Frzs £ S mE e i
of WX Aol Wt WMEE w Ak

e AmBH(L AT VRE T Araliaceae)oll
BE HE4AE =io RE wge Y
o7 e EEEde we HHMWsY IF-8 =
geol  Astel mfFAY EmaEpbge] el
slo} KosE, Kife, e, M4, Mom, #hm, O M
i, HAERE, SERE 500U Rim e
BHER, SEEE, Ered: gHEn g

BT bRl MY sRmw Hrs a0 Y9
o mmEE 2 SIEmES Wi, # ¥¥ e m
feol #ated, & S99 pinfe Wald KRY
o2 HEHe gEssic

SED BEY BOEHEZL JEEE
o EBE, WP, ARG Hasche gt
HEWIL A o) E ol EmikHe fFHS A n
A ZLEE md #HETol hREHE EHE
fii7h A& Aoz Hpso] I WS 4riras
AT, fUMREREMSIRLIE, Ihk, 28 m,
MCA occlusion, amyloid £ protein(25-35)2 2
FEE Aaitt 2 lipopolysacch- aride® 4
I RAW #ijze] NO productionoﬂ v Az

Soll W wEES luiTstel 1 dEs HE MG
a9l ok

L EN el total cholesterol BIEE = &2 M
fale] BBl o€ olFx Avy HES REE,
M cholesterol #BEE F2 T 2 /oA
cholesterol®] A g2 Wi, RALIEHIO s MED
Hi, o e BB EEMS RS FEERA
st Ay ficholesterol B2 HHE &5
miE ®Rel total cholesterol®] & ol fKERLY
2 ¥l tdled total cholesterol & EolA Ay
BM e (P<0.01) AHEEZE VHER T (Table 2,
Fig. 1).

feh triglyceride®l M4 2  cholesterol #1157}
A fREAERE Ao o EES fHEA
=o' triglyceride® HDL-cholesterol @ il

FaA triglyceride7} 82 gl e}
HDL-cholesterole] @&t A EHHDL-TG) &
2 vy wA HDL-cholesterole} #4r3le] BHARTE
t® Qo7 Roeg FHAL A K
o] A cholesterol #fif2 FHE SIEME KRR
triglyceride &&olAM FERTES W Had
Ersld ey fEM REEHA FUrHTable 3,
Fig. 2).

Mm% phospholipide ## IEEHE HEd o
& MM s AT cholesterol® FiT3le] #EHS=
Bl gon, BEY LElS @ HET
falg st Axd', cholesterol BiHE Fikd
EismfE KR phospho- lipid &EolA HEaHE
& B st BEH 2U=(P<0.05) MHIK
271 BE = A cHTable 4, Fig. 3).

HDL-cholesterol& f#fiAN EHE ¥ cholesterol®]

ol EEx
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B kfEfel MELSt, —#+ LDL-cholesterol &
Bkl AR #5439 LDL- cholesterol 9]
TS HHisaH ™ HDL-cholesterol©) if b i
= OEEREALYE SRS AE Bl rHI fREL
S gfie] B SmeE, BN Emi O
Mg, DR b mRNTR s
57 cholesterol 142 FE FIEMA KR
A

2] HDL- cholesterol & froll A #rE&fe2 ¥Rt

ekl fiEtkel EH A StthTable 5, Fig.
4).

LDL-cholesterol& #hitIE L o] ks H] o] =
g cholesterol 9] 18 ks o

phospholipid?t 1IE# Q! Hel total cholesterol 2]
fa s wh2 LDL-cholesterol®] # i whed ot
' cholesterol B{TE FHE SlME REel
LDL-cholesterol &imol A #EEf-2 Hiaftel
stel {7 EM A=(P<O.05) MBIBRY s A
(Table 6, Fig. 5).

VLDL-cholesterol & NTolA $HEZ &HFIKEE
Balhfkolt IWGflgte 2R e o] FdAwatedl My
#5101, LDL-cholesterol®t HDL-cholesterol ]

e mmhe VLEDL-cholesterol®  lipoprotein
lipase(LPL), lesithin cholesterol acyl
transfernase(LCAT)ol 28t 7rffol] &) 4

= zolct" cholesterol BifE FakE &5 mi
K42 VIDL-cholesterol &EoA HElFSE
Erbo] =l A gkt (Table 7, Fig. 6).

Lhleo] #RE #4639 Scholesterol R 2
Fy MBIEMmArel A EEEATS HIERT o]
total cholesterol &#:, phospholipid & &, LDL-
cholesterol G B-& 44 HEMH e HMEEN
Aesigd eyt triglyeeride,  HDL-cholesterol,
VL.DL-cholesterol & &olA HEHol iEI}A
B Aoz Mol Mol WH WM, LRE 2
Y pel AR BEdE et BT Row
REap2n=3

Platelet aggregation< —&#89%l ILmEERS
neE MRS ENe #HRde B oz 99
A e, in vitro BHAA M/l HIEES
HAEA 7] = dH

agonistiZ thrombin %

collagen® M/ MiEgEES  BHESI=  adenosine
diphosphate(ADP)&  FIfsld m/ &
HEA T BFHF-FE - bR ®EHE Wit
fete]l MoK E MERCEE Bgsad £ K
B R ADPOl kel M = 36.05%, collagenel A+

5249

20.4%, thrombinol M ¥ 06%2] M&I&ES e
Wk Table 8, Fig. 7).
Collagen® /Mol ADPE HdbAlA &E

& Y273, epineprine M/ EEERE A m
el dE @ ¥ B epineprine  typeél
receptorell i fi{atel #EEA e} olst Fel mik
S FHEANA MBEERREE WEToZA Mg
Brel medHe g Faed 5 dyd in vive
sl Al YHIRES collagen® epineprineol] % &)
o] AEslel gube] F gubelzh HA
157 LU L ek 7h Fefgol S R1aL, HEWEHE
& aspirinel A& 8vte] F 3vupg|vbo] FH b 157
LA L BESOT FREge]l ST, EEEE-E 8vty] 5 5
vl 7b EAGV 1550 L BEVE SRl 37%e
kg R EE Gebl At (Table 9, Fig. 8)

b fise ATIE WE - I EI el
o} i L N ADP, collagenol 9] 8+ it
ERIEE L FAF] 32, collagen® epineprinecll &
A BEY EEA RS WhAIE R
RZORol MmikfES dedle WTF F MBS
53 mERENTES BES A%Ee AR
g E

fgiR 7Y g mikRgel WA= Sl e 2R Tt
WETSENE Ve 7 Atk 2REme Eaniot
R E T LSO BT (ERFER KAV Ha ol
WaEtel i ATPZY KB Eo  BEEH
(glycolysis)o]l dojutAl v ibFol whx]A 5
o o] mEEFRM: Mol MEBAiuS KHhE 5
A olol pial RFT Mm-S HY kg
o hfieh ol BT 4T Bk
gz Yot mm HOEl e 2E
me Bl do] dojutt A E MK
Hol Moo MMmWE #4531 Aol Ml
ion MMt MRS BERO FHET v KE
Ll
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KCN2  #iffs 4  mitochondria® cytochrome
oxidased] #E¥S MM BETHERANMY #

HRINE HIRste Henergy BMIELAWE HikAl
PozN Ml B FRIDY KCN2 2 #i
B OEEEIS ISHSEEREISE (Risle HpleERe
AN WERY Jritol EAE lactate F9 MR
fegm el ERGE acidosis), 83 shockel &3+
iitke) Mgm B¢ 5 F Aen®™™ rael A
¥+ KCN {Efss% Bol 4 mitochondria®] #{L%
rhggs #rs g

K el M E JBIERS KCNOZ Afdm
£ H#EA D moused] IFEERFRIC] T FHS K
ez Matdr &R BE - AE- L Be
Jiol WMol thabed ARMEESRS qEKE Al o
{iEM-S g tHTable 10, Fig. 9).

WA MEme dodle o2 R A
= probed FIE A BSEIIE PSR- AR (28F 0
) REg REstgon, o HETE il M
g8 o wA M Bl kT BES W
v S sl BES AR o
TTCHEES #)18 Mk B mEe Ok
deol FUHE pie™) Rl g8 @mEan o
B rE BRI A Y mitochondria ol {7 4E
HAkE g TTCHW IufEstd
formazane] HEE O S o® et n, BEELUE
A7 MBI mitochondria®l FEalifily HifE
o7 MA#E #E7 BEse mEeR WA Ho
Wi g g wod & Ao auee i S
el WE ERizee #{te]l I TTCHEKS F
IS #ese BHE B BKE MR sl A
ol AAHET FEe vl weEl S RLIt
e deid Aol® TTCHK S Fie HES
e Jearw BB F=e HHHER BEEY
o] ML) wWE B4 VE R 2AVE ¢ F
pig=

lgEgel BT s KRS KEkS Bgr 2
A5 #EE B ASHZA B E M
BHi(cytotoxic edema)™ 2 F #iTH
A VPHE(vasogenic edema)2 & ¥ 4 stk i
BiEe] BAMST T Badt &3 KREY HRHLE

.

[

P

poiie

s

=gz kot mAkREFI(blood brain barrier)o] iE
%9 Moz xol MiMERN FELEZ AZHE
vk JEfEgEe R WY JEREES fgwEvle R
ATEESY BSEIRRS] BB T Hike s
RG] whel LS Mo)n) BYIRBASNME 3-4RFR
2E rRfEE S 12-138MEd FRa9, 3-40
of FEhol ol=a 1MEK-2 Fo kAt

g it wisel RS BEIE RS e
WigEIY TR LB R sbo] A A KiEY
o) ML o2 HGMIKS B fRL o T ANEA
) HRoR Mg RIS bt we
sk 2o Mogmbe /i fiimel mine Kues)
o I By RIEES WEste ikeg ARE F
31[:]'92].

A el HiIS hASEEIE Pl wE
B BB ORRIE O BIEAHE KSR & mnisE %
PHRS WiEstol &M% - LB #METY
M SEMARE BReted v

B AT bECEN BB R EEKS §
FoE - LB A0 WAl HEte] fore
imbe) #5i8 H4ke) L7t U m(Table 11, Fig.

10), hind limbel 55 operationdlA= 4 E%

(p<0.05)0) AEs U2y, hypoxia - recirculation
WAl e FEMC AEHA U UHTable 12,

Fig. 11). 5 l&m milfS §F - 8 - St
#a ol HmEAel tdte Emimifgel vheRA
kgrom(Table 13, Fig. 12, 14), {FEX L3 ¥
- el EE el Bigrel et BHE
Ml A FHFEs Ak Table 14, Fig. 13, 14).

LLle BERERE 2 o @F - 4% Tti
wasol BEnme EEez Aid Al g
Hsgel ol EmmEKEY M, FEXY Ei ot
SRR FERE e BREY AT ZHew RE
Hog Mo KEE 2 PR Hat
of HREMEHC JE AR Bt

Alzheimer’'s disease #1{to}l ] Bof VElv=
KRR RITH: wMSERCR I B4 FHES IE
festA B AR AT BHEICE A senile
plaqueZt AW A gl FEH == senile plaque
= amyloid B protein®Z KM H Utk Aol
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s Mo Z  Alzheimer's diseaset: amyloid
preceursor proteinlAPP)O. 2 HEl HERipeE
Ml amyloid 8 proteinel  iREMINTY EHR S
of gEHIE Fol7] el dojub: Aoz #
feul o o mel ) in iero™ 9} in vivo™™
AN ks ifgel W3 amyloid 3 protein® b
oHEEn lom, ol sk fEgol T (dHIH]
7= lE#i T rat pheochromocytoma 1i# el PC12
cell?} human glioblastomna g2l U251 cell &
lll'.li'llO] (ilq

o fFEwol = PCI2 celll ¥8 amvloid g
proteint25-35)ef Akt ®EF - bW el
HaligdE WS w o W b Mg E s
|oda sob Alzheimer’s disease dies 2 N
feoordE o U &s LY MEE kst g
Ack el A BE -l E - i #f
fiw el kS BHZ< S Al 0.20me mi. 0.50me- mé, 1mg. m¢
o] oM #MiMiEMS Held YskitiTable
15. Fig. 15, ®£& amvloid 4 protein® 2 F.E%
PUL2 Aol il direol ghall Al c= 0.25ra me, 0.50

ol

7 el

pe/me, Imemes] % b U W ahE W
WIS & Wit ME MTRE B g7

050mg/me 2 Img/me sl BhpolA zZbzh {&fl Qe
(P<0.05, P<0.001) {4 F4 veboh Table 16,
Fig. 160

Plolo HEsisiie B& - P& Ll EHaT
o] amvloid B protein® A 4tE& $0HIS e f
A s (&8t AR7E A Fdeg: wodz Ry

tERis sk ol sgiselt ol (GIHE elfetto]l Aok
o e
NOE= #ifef] £ #iEAN messenger2A] %4t

of g} ko di o R af - figial ] gt
superoxide$t Kk MESte] IxEMEo] 7V 2 AfLA%

#9l hvdroxyl radical & 4 &t7] W&o fge] #

feol  1ER  FRoT rH%n  dom™
lipopolysaccharide= cytokine 8 &2
endotoxinel @1 3}+=dl macrophageol {FH A

tumor necrosis factor(TNF a )7} #7520} Kt
% #&(nitric oxide, NO)& £HWsc Hog 4dHA
%E‘_lm)

A EEol M= RAW cellol lipopolysaccharide
% Melste] B&F - F&- bl BHEHS e
W o A% NO productione #M%Ist =2 47
Bob Kaffify BWEI Mo HIHE FHEsIH 3t
Arh Lipopolysaccharide®2 H#3 RAW filljs el
NO production™ #3 Mt RE #Hles &5,
HEEEM0.25mg me, 0.50mg mé. Img méyoll A &= $im38s
of  HEte] @Mik{rmez  zbzh HER

Q] k-

(P<000l) MHIYRE JebdohiTable 17, lig
173,

o] 2= NO7} neuronal cells? fFH&IE & w
free radical® EuLstel fufiiig s Yo7 '
free radical?- ' Mme maFiny sl mi
T WA TS Bicd £ oAddg™is A
T oEEdcE ®EF R L & ol NO

production& MH &= HEF ol g
b Edeol JGHIE affEdeo]l doba LR

Ll @lamar E e e Rd s fidleE
o Hwd RS G&stH §r- Colei
i 3 Sicholesterol 82 FH&3  MhIRE.
L.DL- cholesterol 2 [E&He1H S WmhiE MHsts
a2, M REER MESS HibstE e, MCA
olgh  Im) B A ol {idsh e 1,
amyvloid 3 proteinol 3t FiHdirkol (RS R
7b A e™, NO production$: #ilst et e}
q BE-TE S B85 Al 2
el WEHERZE g Hoe2 Hogay o
pel gistod v 0 BIEAQ HYEL BT Ao
2 gk

tE

TS Ea]

occlusionell

V. &
B PR ol ®@&v0l BRME R K
fgol Pl MRE B sielo] GENE FE

HEe, MiehE FE 'R 2RERN BF EEN
Fé: HE:, amyloid 8 protein® 2 FgE AKHE
tt 2 lipopolysaccharide2 #F33 RAW fifg
NO production®l] vlX = B BT HHS X
frah #F e 2 #%S Al
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1. BismiE ®E &R M total cholesterol,
phospholipid, LDL- cholesterol®] & &8 #E#
o] AU e}, triglyceride, HDL-cholesterol,
VLDL-cholesterolol| A ¥ ##&EiEe] Aot

2. M/PREE WE BR ADPIAE 36.05%,
collagen®ol ¥ 20.4%, thrombinol A= 0.6%2] Ml
RS e

3. liigee BERAA 37%2 MEIMEE veER
ped=g

4. KCN % SEMBAAME #EM) A

5 RFIEMm HE AR Sy BREEE
#{c¥ hind limb9 operation® A3t HEM ]
Ro™, FmEEY PEEE 25 AEEUNA Y
ebutrt.

6. PCl2 Miae] Mifidtrel WP HEolM #
BARFOZ HENM dE KMk RELEE
23V

7. NO production] #3 ®E #HE 4 &K 3l
= HE SR Vbt
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