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Abstract

Study on the Effect of KamiTongJonHaaATang Extracts on

Thrombosis, Brain Ischemia and Brain damage

Ahn, Taek Won - Kim, Byeong Tak
Dept. of Oriental Medicine
Graduate School of Taejon University

The effect of KamiTongJonHaaATang extracts on hypercholesterolemia, platelet aggregation. pulm
onary thrombosis, KCN-induced coma, forcal brain ischemia, cytotoxicity of PC12 cells induced by
amvloid 8 protein(25-35), and NO production in RAW cells stimulated lipopolysaccharide were inve
stigated, respectively.

The results were summarized as follows:

1. KTJHAT extracts showed a significant decrease of serum total cholesterol, triglyceride, phosph
olipid, LDL-cholesterol, and VLDL-cholesterol in hypercholesterolemia induced by 2% cholesterol die
t in NZW rabbit.

2. KTJHAT extracts induced a significant inhibition of human platelet aggregation induced by thr
ombin and ADP but did not affect human

platelet aggregation induced by collagen.

3. KTJHAT extracts showed a protective effect on pulmonary thrombosis induced by collagen an
d epinephrine.

4. KTJHAT extracts prolonged the duration of KCN-induced coma.

5. KTJHAT extracts showed a significant decrease of brain ischemic area and edema in MCA oc
clusion. Also, KTJHAT extracts showed a decrease of neurologic grade in hind limb but did not aff
ect neurologic grade in fore limb.

6. KTJHAT extracts showed a protective effect on cytotoxicity of PC

12 cells induced by amyloid A8 protein(25-35) in a dose dependent manner.

7. KTJHAT extracts showed a significant decrease of NO production
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in RAW cells induced by lipopolysaccharide.

These results suggested that KTJHAT extracts might be usefully applied

for prevention and treatement of thrombosis and brain damage
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Table I. The Compositions of

KamiTongJonHaaATang(KTJHAT) Extracts
% kA £ ® # H &(a)
JAE Salviae Radix 8.0
: A Lumbricus 8.0
#TE Carthami Flos 6.0
A Paeoniae Radix 6.0
= Cnidii Rhizoma 6.0
g 5 Angelicae Radix 6.0
4 #H#  Rehmanniae Rhizoma 6.0
A Platycodi Radix 6.0
+ K Achyranthis Radix 4.0
£ M Bupleuri Radix 4.0
B Ponciri Fructus 4.0
. Glycyrrhizae Radix 4.0
Total 630
amount

3) BEY HE

KTJHAT 108 o8 680gg 7§3o] Ao 3,000
n¢ round flaskel ¥ AMEK 2,000m& ¥t
3R BRI MBS 3 EHI3M filter
paper)¥+ %, ol JHBAWES rotary vaccum
evaporatordl A HME #BFEsA Y. ©] round flask
£ -84T deep freezerdlA 1FfR F9ot HESIT
freeze dryer® FRTIRSS BigHHY 206

do] HEol LEY BEZ AHEAWKY HEs
o {E#HsYct

4) AE 2 #as

HEgol #FHT AELS cholesterol(Sigma Co.,
U.S.A), KCN(Sigma C -o., US.A), RPMI 1640
(HyClone Inc., U.S.A.), 10% fetal bovine serum
(F-BS; Sigma Co., US.A.), dulbecco’s phosphat
e buffered saline(DPBS-A; Sigma Co., US.A),
5% horse serum(Gibco-BRIL., U.S.A.), antibiotics
(Si-gma Co., US.A)), amyloid 8 protein{Peptro
n, Korea), trypsin-EDTA(Gibco-BRL, U.S.A)), s
ulforho- damine-B(SRB; Sigma Co., U.S.A)), pe
nic-illin-streptomycin(Sigma Co., U.S.A.), norma
1 saline(% 9] #| ¢k, Korea), 0.1% N-(]1-Naphthyl) e
thylene diamine dihydrochloride(Sigma Co., U.S.
-Al), 1% sulfanilamide(Sigma Co., U.S.A.), phos
phoric acid(Sigma Co., U.S.A)), collagen(Sigma
Co., U.S.A)), ADP(Sigma Co., US.A.), thrombi-n
(Sigma Co., US.A.), lipopolysaccharide(Sigma C
0., U.S.A)), DMEMI(Gibco, U.S.A), aspirin(Sigma
Co.,, US.A), NGF(Gibco-BRL, U.S.A.), h-uman
platelet(# 4 AFA}, =), hank’s balanced salt sol
ution(HBSS; Gi-bco-BRL, US.A) 5& (#R3H
.

B = Express 550(Ciba-corning Co., U.S.A.),
serum separator(x - &}, Korea), Minos-ST(Coba
s Co., France), CO: incubator(Vision scie-ntific
Co., Model VS-9108 MS), clean bench(Vision sc
ientific Co., KMC-14001), centrifuge(Beckman C
0., US.A), inverted microscope(Nikon Co, Japa
n), bright microscope(UFX-DX, Nikon), ELISA-
rea-der(Emax, U.S.A), rotary vaccum evaporator
(Biichi 461, Swiss), de-ep freezer(Sanyo Co. Jap
an), freeze dryer(Eyela Co., Japan), autoclav-e(H
irayama, Japan), micropipet (Gilson, France), aut
ostill WG25(Y-amata, Japan), titer plate shaker
(Labline Inst., U.S.A), culture flas-k(Falcon 302
4, US.A), multiwell plate(96-well, Falcon, U.S.
A.), conical tube(Falcon, U.S.A.), disposable pipe
t(5m¢, 10m¢, 25me, Falcon, U.S.A.), whole blood 1
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umi-aggregometer Chrono-Log Co. Ltd., U.S.A)
9 syringe filter(0.45m, 0.22/m, Falcon, U.S.A.)
5& fFHsAT

2. W

1) & cholesterolfrel o3 EismiE #Fik W

(1) EiEmiE FE HiE

AlEmER Y-S Naito 577V Hkg (EES
o 95t & 3% cholesterold W& &iERS
ff RS BB (New Zealand White)oll Al 2
AR AREFA BREIES A

TREYS 280N & F FHMRAM Kl
gted 3000rpmell M 15400 3045 #3E 2 total
cholesterol& @3t 300me/dl KR
\eaol ¥ H s

(2) frmAhk 2 RER

fgERirol Al B# 2.06g/1.5ke/day S A FEAEK
el EEREAIA LA 1l 140 W o kdsto

ERES Skiiat @87 g9

o) 4]

o)

[T
wEk e FEEdon, B FEAHEKTE
JogE "HAD,  HEFS SR AMEC%

cholesterol) ¥ EZ ABFHNCY BER i W&
o £EEEHKE RORE SHTh

(3) Hf 2 i BT

Fime B BRI IRRE RRE etherZ HBF
s LEENE BRstd 6~8mie) m#E 1EH
TESER 23gauge® g™ mmEy MmMEE
3,000rpmol A 157/ EmOo st misS s #st
#Act

(4) mERTS #E

SEEE Mm-S ol HELE total cholesterol,
triglyceride, HDL-cholest-erol, LDL~-cholesterol,
VLDL-cholesterol®] &8-S MEStS stk
M total cholesterol, triglyceride, phospholipi
d, HDL-cholesterol, LDL-cho-lesterol, VLDL-ch
olesterol® ME-S HBENELE S H#E, Express b5
0 Cib-a-comning Co., U.S.A)E {FH3ld REs
Fr a2

LDL-cholesterol = total cholesterol — (HDL-
cholesterol + triglyceride/5), VLDL-cholesterol =
total cholesterol — (HDL-cholesterol +1.DL-chole

ste -roD 9] EtER wat FEEAF?

2) M/ BE R M #E KB

(1) In vitro M/MTEEH ] e HE

M/ R MHIBES platelet aggregometer®
FIFS Born™9 B WExe2 WEStAC M
NRBHER (Rh+ O type)2 thd A4 "o
A ftgiol AlES Y I RIBRRS AR &
L5828 (Beck -mann co., U.S.A)A 1000rpm,
10571 @O Este RRE HEAZIT LER
4 23 HE MERITEE, Minos-ST(COBAS co.
France) #IHste} 3x10%cells/mt M Higs 2
Zo] PRP(platelet rich plasma)® F/dA, +
Bwe —#E oA 2500rpm, 2050 078 st
o |.B# S PPP(platelet poor plasma)Z A& 3}
At

i B|EEEE  Whole Blood Lumi-
Aggregometer(Chrono-Log Co. Ltd., US.A)E (¥
st platelet  aggregation®  BIESIAR T
Cuvetteoll PRP 400xf, agonist(thrombin 0.4U/m?,
collagen 50ug/mé, ADP 20 M/ml) 5048, sample
50uE 2428 A ¥R collagen® ADPo| ol
A ¥ 2mg/ml, thrombindl ti3iA = 4dmg/mie] BE
oA MMt S FESIAC

(2) In vivo BHZE# (Pulmonary thrombosis)ei
i EE

MERW Mo FEE Kimura™el FER ol
Fotd Emstde BB BHE E5A
20g-BgR & 74 ICR% mouseE AHEI M
ol FHES /MR BEERE(11.38 collagen?
1.32469] epinephrine)e] Hank's balanced salt
solution(HBSS) 2000 SRH=E  HARs
ICR% mouse® E7A4 20g9 2009 FEHOE
nAN FHAG FHORREE dotrrl H
3o BEBEWS UMM EeAZ F ik 8
wahamol WIEA 4 28R Fiol KTJHATS ICR%
moused] FRFEG oY, HBHSES aspirn
100mg/kg & FENESAY, MR RE M/
EEAEge) WHE A3t FAIHE mouse AT
o mEY £z 2y REY BRIYNS =
A8 moERE AMNEH, 9714 fge 1575 L
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3 BER FF KE

(1) 2HsEm F# =%

O Hk R BE

ZHEM2 4 Schubert™e] fikol #ato] gl
o

KCN #F5 BB ME A 8ofylR 30
o kel FFEREEQY  ld4mg/ke KCNE ICR#
mouse RHREHS T FrRHE HEAT #EE
RS E NES o 7129 8RS st

2 EEG B s

BN BlRS 2Tng/20es THEAHK 3ml
ol #REAA oral zondeE FIHSS 10l finiyE
st HMEdE BEReE =9 o FH AR
of tHABMAS BOA stgd

(2) RyFr BREM &5 EE(MCA occlusion)

LSRR BE R BmEH

FIE, 3otel & 1822 st MR 40ie) & 1
Bt KTJHAT Aoz Eostgdoh o iEsiE
AsE 260 Gl BE ARY #BEL plEsia
KTJHAT 206mg/250g/dayS &0 $&|mel 1 e
By mAES uch B BEm H5 24 &
sacrificest 2 BEYHE 808 wEo] EEXRY Em
mE itES A,

2 x3a 8 =z

4-0 A Yd& 3#AHDeknatel Inc)E i

HEAT £ dolE 18m=E UE F HHE A
oF 0.3m FAZ wiEF QoA kA
Smm 949 TRRE BE.

@ FIRT REEMm FHEE

HEE FEWEYN BEEAIR enflurane2 &
Royval Multi-Plus(Roval Medical Co, Korea)& A}
atal HE MEY HEELE T32Z 2
W ARSI T Nagasawa® @ FHukol ol 2
hae g YIRSl Ak Rl BiBS TR ¥ES
FolgtAA Al RIEENE, NEBE L EER
& BT F REEEY AEBIES Hkdln 2
b2 SFEREERS AEEEES] Std WEE A

$ mz2d AAE HAYN A BALM 02 9%
& WERFgo=A M PAREIES BAMSIAT
M RS 308 LIRE slg o, HiBEE
e RSt BE TEE Arsds fdge
A RS oy, o EES Blsin
607 & NO®F 028 90%9 10% k=2 sl
EmEARES FEAA2T MK 1205 o =2
BE 05mAE 3 HiERE Pstgo)

@ R B

O RBEERRE DR %, BEEERE F4 & 9 JHE
i #ell digh Zhrbe] WAEEMY MAS Hirshd
dr KESEAR A8l ohE mhSHEYY) BRI E W
ESAT. WS FEREE Bederson” ¢ H
ol ol 1 HEE 4%o 2 o] TiE(b
st o fifkel W %8 s Table O 2
=3

Table 0. The Neurologic Examination
Grading System

0 No deficit
1 Forelimb flexation when
suspended by the tail
Reduced forepaw resistance
to lateral push

Circulating behaviour during

suspension (body twisting)

Immediate placement of the

0 | behind back on to the table
(normal)

No limb placement -
movement

D EMEE L BEX WNE

Far 2405 ol ARClA BEE AWl brain
matrix(ASI Instrumen -ts, Warren, MI., U.S.A)
£ o]&3lo 2mF7A 9 coronal brain slice® 4&
# o 8 slicet® EEsld 2%
triphenyltetrazolium chloride (TTC) &W & 7}&
I 37CANA 504rR &SR Y. TTCo & I
W OMHEe AR wMAMow Ry, Fmol o
ol MY REsA FTozH W Mt
BEool "RESRTE. BE KT #% ReE HES
10% formalin neutral buffer H# o2 RIEA7]

Forelimb 2

Hindlimb

1
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L 2-3R0 Zg AE dEos REE B
48k 5] coronal slicel Mol EmmEREE BES
oh EMmE R O FERS ol 4o o3 H

@ H

3B

s o C

Y A (%) = TA+B x 100

PEEG) = —— X 100
A Z coronal sliceel A9l #¥o] f{ite o
uH A A (o)
B : 7 coronal slicecl el W& ojx gkt H A
(mm')
C @ 2} coronal slicel A9l 818 @ d

4) HEHE FE HE

{1' Amvleid 3 protein{25-3510%  FHE
PC12 #ipel Milfigteol ¥ g ¥

T e W s R

PC12 cellATCC CRL 1721)2 rat9 adrenal

pheochromocytoma™ ol A di%k® s #H2
Alzheimer's disease®] Tl AM&51= #MHEZA
FANA AT AN SsELIUTE. HEHEE
RPMI 1640 sl 10% fetal bovine serum, 5%
serum® antibiotic  10me(100,000 units
penicillin, 100mg streptomycin, 220ug
amphotericin)& FHug BEHESE 37C, 5% CO:
dhaEe) sEfEEsol A HEEEsh

2 MmN FE

HRE  FEisly  HUEY  amylod 8
protein(23-35)2 Peptron(th 4, el A F& +
atgen, PCI2 celldl ¥ amyloid 8 protein
(25-35)9] MAEHES SRB assay” & HHstAt
2 PC12 cell® 138 W@ Fie85(26gauge, Boin
Medica Co., Korea)E& Fifsted ¥ —#iif(single
cell) #KEES] M TEEKS e 96 well plate
o 2z wellel 100u0(2% 10" cells/welD# mg 5
248503 2% #% NGF(nerve growth factor, 50ng/
nd)E ¥ 48EERY gl KBRS MBS
Vel R 9= 250pg/mf, 500xe/mé L 1000ug/mé
BES FEF 5, 96 well plated Zt well plate

horse

of 10ped WATh 4888 #Hel thAl 2 well plate
o 30uMe amyloid A protein(25-35)& Mg v}
S 48mERT 57T % SRB&EOl st Mifadn g
gz dhFig. 1)

Fig. 1. The experimental scheme for
protective effect of KTJHAT extracts on the

cytotoxicity induced by amvloid B
protein(25-35).
[ PCI12 cells i

|
[Plate cells in 96 well plate (2% 10%cells/well) |
| incubation for 24 hrs

Change medium (0.5% FBS and 0.5% horse

serum)
i
[ Add NGF |
] incubation for 48 hrs
[{ Add sample ﬂ

| incubation for 4 hrs
Ir Add amvloid A2 protein(50 2 M) |

| incubation for 48 hrs
l Add SRB |

|

I Measure the absorbance at 520nm

(2) Lipopolysccharide® F#st RAW i<
NO productionol] ¥ 8 5] w4

T oA 4 MR

RAW celllATCC TIB 711 Abelson leukemia
virusg o) injectiondtdd intraperitoneal?] ~¥
7) tumor cellol®] HT BEshe]l EEol AHEH
= fExN  ATCC(American type culture
collection)ell A i), #iE = DMEM 1%
gioll 10% fetal bovine serum< FHEindh KEEE S
#2377, 3% COp thike] sragagolA mEstdh

3 NO assay™

Macrophage &

i
4

E (LA 7= ME
lipopolysaccharidex Sigma Co. (US.A)AA F
B okASET MEAES HolA wWv BES
200pg/méel KTJHAT fhitiths NO assayE Hi
stach &, RAW cell® 138 ®E TEHS
(26gauge, Boin Medica Co., Korea)& F|H st
B - @M (single cell) tHRHES M BWEEKS UE
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o 9 well plate®] Z wellell 1x10° cells/me2} #8
s 10004 7He H 30 sESNUG. &
WS 020mg/mt MEZ HES Hol 96 well plate
9] 7z} well plateo] 20u¢¥ RUD FHEEA T well
plateoll 2ug/m 2] lipopolysaccharideE 7}sl .o,
4801 1B ES % 1500mpmoll A 3455 L8
stod 4 (RiEHTE 1008 B THE M E2E 9%
well plateel %74 ¥ Griess reagentE 100ul%
Zhndtslel 105 # ELISA leader® %3} 570
neell A RAIES BIE S THEE. 2).
Fig. 2. The experimental scheme for effect

of KTJHAT extracts on NO production in
RAWecells stimulated by lipopolysaccharide.

i RAW]cells B

[ Plate cells in 96 well plate(1 X 10°cells’/nd) |

incubation for 3

hrs

[ Add LPS(2ug/mt) and sample(200pg/md) |
incubation for 48
hrs

Centrifuge(1500rpm. 3 min.) ]

—

Transfer supernatent{100z8) in 96 well
plate to another 96 well plate

[ Add Griess reagent(10042) |

I Measure the absorbance at 570nm___||

5) it B

FE # P+ unpaired student’s T-test& AH§
st HitEEsId e P<005 P<OOL Ee
P<0.001 KoM HEMS BESAT

M. B’ #

L. EigmED mieiel dieh Bk

1) SigmiEo] o3t %R

(1) Mm% total cholesteroldl ©x]= %A

Eicholesterol & © 2 ### € EAEME rabbitoll A
total cholesterol®] &8 FHEc] 98.87+£2.49mg
Jdelw) sl HEE-S 909.50+52.80mg/d? 2 i

st

7

HEER Hs HEEFY 44833%6327mg/dl R
et HEM (<00 A= B ME SRt ¢

el tH(Table ).

Table OI. The Effect of KTJHAT Extracts
on the Serum Total Cholestsrol Levels in
Rats with Hypercholesterolemia induced by
Cholesterol Diet

Group No. of Animals  Cholesterol{mg/d?)

Normal 3 08.87 249"
Control 3 909.50+52.80
Sample 3 44833263277

a) Mean * Standard error.
Normal: Non-treated group.
Control: Group fed with 2% cholesterol diet
for 14 davs and was treated with 3m!
normal saline once a day for 14 davs.
Sample: Group fed with 2% cholesterol diet
for 14 days and was treated with 2.06g/1 5kg
of KTJHAT extracts solved in 3m{ normal
saline once a day for 14 days.
*.  Statistically significant value compared
with control data

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

(2) Mm% triglycerideo vl X HE

Triglyceride 4 &S E#®B°] 167031 11.35mg/
dégidl sl HEEES 20342+9.73mg/deE W hnd)

Aot

HpERel sl WS 16632+1054ng/diE
Hebd HEMK(E<00SE B #\E BR7T ¢

El o} (Table V).

Table IV. The Effect of KTJHAT Extracts
on the Serum Triglyceride Levels in Rabbits
with Hypercholesterolemia induced by
Cholesterol Diet

Group No. of Animals Trnglvceride(mg/d?)

Normal 3 167.03+11.35"
Control 3 203.42+9.73
Sample 3 165.32+10.54"

a): Mean * Standard error.
Normal: Non-treated group.
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Control: Group fed with 2% cholesterol diet for
14 days and was treated with 3mé normal saline
once a dav for 14 days.

Sample: Group fed with 2% cholesterol diet for
14 davs and was treated with 2.06g-1.5kg of
KTJHAT extracts solved in 3mf normal saline
once a day for 14 davs.

= Statistically significant value compared with
control data

{x: P<0.05, **: P<0.01L, ***: P<0.001).

(3) Ifity% phospholipidel @ %= %%

Phospholipid & 82 [E#8fol 169.33£0.88mg
degidl fba HEEES 31784 103Tmg R HE
EiA=
Hugprol el HERS 2366712053meidiE o
Elu HEM(<0.05)UE B mME &% dE
st Table V).

Table V. The Effect of KTJHAT Extracts
on the Serum Phospholipid Levels in Rabbits
with Hvpercholesterolemia Induced by
Cholesterol Diet

Group No. of Animals Phospholipid(mg/d?)

Normal 3 169.33 £ 0.88%
Control 3 317.84*10.37
Sample 3 236.67 = 20.53"

a): Mean * Standard error.

Normal: Non-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 2.06g/1.5
kg of KTJHAT extracts solved in 3m{ normal
saline once a day for 14 days.

*. Statistically significant value compared
with control data

(*: P<0.05, **: P<0.01, **x: P<0.001).

(4) m# HDL-cholesterolol 71X & &R

HDL-cholesterol &8 1E&F#fo] 2840+0.75
mg/de Gl HE] HEEFS 2605+ 2.43mg/d0 2 1L
stk HBERol s WEBES 276712.16mg/dl
2 Jeht e fFHS JElReY FEHS AN
tH(Table VI).

Table VI. The Effect of KTJHAT Extracts
on the Serum HDIL-Cholesterol Levels in
Rabbits with Hypercholesterolemia Induced by
Cholesterol Diet

Group No. of Animals HDL{mg/d?)
Normal 3 28.40+0.75
Control 3 26.05=243
Sample 3 2767x216

a): Mean * Standard error.
Normal: Non-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 2.06g/1.5
kg of KTJHAT extracts solved in
normal saline once a day for 14 days.
(5) Mm# LDL-cholesterolefl vl = %%
LDL -cholesterol &2 [F# Aol 37.064.25mg
deddl LkE] HEEREe 84276 £47.23mg/diE M
stk
Higaol s EERB-S 387.59%36.73mg/diE
e HEM(p<0OLUAE H#n MmEl wE 7 3
e}t Table VI
Table VI. The Effect of KTJHAT Extracts on
the Serum LDL-Cholesterol levels in Rabbits

amd

\u.

i

with Hypercholesterolemia Induced by
Cholesterol Diet
Group No. of Animals LDL(mg/d0)
Normal 3 37.06 = 4.25%
Control 3 84276 £47.23
Sample 3 487.59+36.73"°

a) Mean * Standard error.

Normal: Non-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 2.06g/1.5kg of
KTJHAT extracts solved in 3m¢ normal saline
once a day for 14 days.

*. Statistically significant value compared with
control data

(*: P<0.05, *+: P<0.01, ***: P<0.001)
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(6) i VLDL-cholesterolol vlxl& #R

VLDL-cholesterol &8&& E#HB o] 3341+2.27
mg/del v b3l HREES 40.69+3.28mg/deE W
ok, Bl s KBRS 33.07+4.34me/d¢
2 Jehd @m WE FRL Jesoyt FEH%

Lk fES Ffol HAded, i HES AHES
aspirin 8vtelF 3via|wte] FAY 154 Lk #ik
Byl Fgol HAY BB 3vielF 6vivt
FAY 165 Lk fiE7T o 250% Md
HEE JEIAHTable X).

€ 3l%lth(Table VID). Table X. Effect of KTJHAT on Pulmonary
Table VE. The Effect of KTJHAT Extracts Embolism in Mice.
on the Serum VLDL-Cholesterol Levels in No. of Killed
Rabbits with Hypercholesterolemia Induced by Dose(nz/20g) 00 lvzed % of
Cholesterol Diet ose g} or baralyze Protection
/ No. tested
Group  No. of Animals VLDL(mg/dE’) Control HBSS* 8/8
Normal 3 33.41x2.27 Aspirin 2 3/8 625
Control 3 40.69%3.28 o o
Sample 3 33.07£434 Sample 27 6/8 20
a). Mean + Standard error. HBSS#* : Hanks’ balanced salt solution.
Normal: Non-treated group. Control Collagen(11.3ug) and  epin-
Control: Group fed with 2% cholesterol diet ephrine(1.32ug) treated group.
Aspirin Collagen(11.3g) and  epin-

for 14 davs and was treated with 3ml
normal saline once a day for 14 days.
Sample: Group fed with 2% cholesterol diet
for 14 days and was treated with 2.06g/1.5
kg of KTJHAT extracts solved in 3mf
normal saline once a day for 14 days.

2) ImdEe] e AR

(1) In vitro MU/MREESIH ] e BER

ADP(20 s M/md)ell &)@ i)k I
B e 47.05%, thrombin (0.5U/mé)ol <%
ﬂ'ﬂ/J‘*ﬁﬁ%}iE ZH% ﬁ%(’“k]{‘ 57.06009'] 7&%
HE HEE Jebdon collagen(50ug/mi)ll & 3
MR ERE HE FRAME 260%Y MEET
HE fE#HS 249 Table X, Fig. 9).
Table IX. Inhibitory Effects of KTJHAT on
Human Platelet Aggregation

HE

Aggregation agent % of Inhibition

Collagen(50ug/ml) 2.60
Thrombin(0.5U/mé) 57.06
ADP(20 £ M/mb) 47.05

* Sample concentration ; collagen, ADP @ 2mg/
mé, thrombin : 4mg/mé
(2) FZ M (Pulmonary embolism)oll g R
HIBEES collagen® epinephrineo] &34 FliZE
Bo] #Hi#isol gulalF 8utglrt £AY 154/ L

ephrine(1.32¢g) treated group and aspirin(2mg
/20g) treated group.
Sample Collagen(11.3ug) and epin-
ephrine(1.32¢g) treated group and KTJHAT
extracts(27mg/20g) treated group.

2. Kgmel ik BmR

1) 2fsEme] ol g %FE

(1) KCN F# SR v xe %R

JEBSE RSl KCN(1.4mg/kg/20g iv.)ol o8 F#
A7l ICR% mouse®) SMERFMH-S BB ] 12853
+2839secE eI

ymirel el EEEFS 10876+ 19.34secE 4
Eb vl kg SEERGRT MERENER(154%)71 BEH
dovt HEMS ¢tk Table X1, Fig. 11).

Table XI. The Duration of KCN- induced(l.4mg
/kg iv.) Coma after Oral Administration of
KTJHAT Extracts in ICR Mice

Group Nc.)' of Duration of coma(sec)
Animals

Control 10 128 53+28.39"

Sample 10 108.76+19.34

a): Mean * Standard error.

Control: 1.4mg/kg KCN 1iv. injected group after
oral administration of normal saline.
Sample: 1.4mg/ke KCN iv. injected group after
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oral administration of 27mg/20g of KTJHAT
extracts.
2) J9Fr BEEmol ohg wmR

(1) RAKENRR Pl & mEY B8 &
el #d MR ®E

Fore limbe WiREiY) BHBREMEE BB
9 operation, hypoxia, recirculationt ¢
7tzy 278+0.15, 2.89%0.113 25702001 Q =)

tested KTJHAT #EFel A9= 2b4 233=%
0.33, 26710333 267+033e.8 kel @17}t

719} QA rH(Table XI). 3% Hind limbel mhsed
B MIBREES HEERES 79§ operation. hypoxia,
recirculationt% 2] &< 2z} 0441018, 0.11%
0.11, 0.14%0.140lR=dl hated, KTJHAT #HHE
o AL EF 0020002 frE s chiTable X
Im,).

Table XI. Effect of KTJHAT on Vanation of

Neurclogic Grades in MCA Occluded SD
Rats(Fore limb)

Operation Hypoxia Recirculation
Control 278015 289*0.11 257+0.20
Sample 2.33x033 267033 267%0.33

a): Mean * Standard error.

Control: Normal saline treated group.
Sample: 206mg/250g/day KTJHAT
group.

treated

Table XMI. Effect of KTJHAT on Variation of
Neurologic Grades in MCA Occluded SD
Rats(Hind limb)

Operation Hvpoxia Recirculation
Control 0.44+0.18" 011011 0.14%0.14
Sample 0.0+0.00° 00*0.00 0.0+0.00

a)! Mean t Standard error.
Control: Normal saline treated group.
Sample:  206mg/250g/day KTJHAT
group.
*! Statistically significant value compared with
control data

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

(2) HAREBAR s 8 B T 2 2R
g o)A = IR

pRBEEAR D o8 En mERE REER
& mmprel velo] KTJHAT #RHEBol #EH
AA WA st Table XIV~ XV, Fig. 14~16).
3 BEBIEY i HR

1) Amyloid B protein (23-35)2.2
PC12 kel mimaEvtol HI Ri#E HF

(1) PC12 #fiffnoll #3 Mk

PC12 #ifgol $s KTJHATS ME#HHS 8
= f5E, ®WEOl FAT 250pgml, 500ug/md %
100ug/me el BEAAN W3 Mm#HHS Hold &
gt} (Table X VI ).

treated

HE¥

Table XIV. Effect of KTJHAT on Ischemic Ratio in MCA Occluded SD Rats

No. of slices No. of slices
The mean area of The mean area of
control . : KTJHAT . . o
infarction (%) . infarction (%)
(n=3) (n=4)
1 9.30+3.36" 1 ND’
2 25.70+3.04 2 ND™
3 28.04 £2.31 3 425+046™"
4 2225796 4 591 +0.28
5 16.00+7.08 5 ND*
6 4.41+291 6 ND
7 0.80+0.80 7 ND
8 ND 3 ND

a): Mean * Standard error.
Control: Normal saline treated group.

Sample: 206mg/250g/day KTJHAT treated group.

ND: Not detectable.

*. Statistically siginificant value compared with control data

(1 P<0.05, **: P<0.01. **=: P<0.001).
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Table X V. Effect of KTJHAT on Edema in MCA Occluded SD Rats

No. of slices The mean extent of

No. of slices The mean extent of

control (n=3) edema(%) KTJHAT(n=4) edema(%)
1 14.30£3.78 1 6.77+6.36
2 12.99+1.32 2 5.14+0.68"
3 1058*1.74 3 212+0.75™
4 10.02+0.06 4 2274025
5 861+1.68 5 2.14+064"
6 3.66*0.23 6 1.46£0.37™
7 2.56+0.64 7 0.43+0.04
8 226+2.26 8 223+154

Control: Normal saline treated group.

Sample: 206mg/250g/day KTJHAT treated group.

The values are Mean ¥ standard error.
ND: Not detectable.

*. Statistically siginificant value compared with control data

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

Table XVI . The Cytotoxicity of KTJHAT
Extracts Against PC12 Cell Line

Concentration Viability(% of Control)
Control 100.00+9.37%
Sample A 104.21+7.34
Sample B 107.32+6.46
Sample C 109.21+11.3

a): Mean % Standard error.
Copntrol: PC12 cell(2 x 10"cells/well).
Sample A: PCI2 cell(2x10%ells/well) and
KTJHAT treated group(250ue/mé).
Sample B: PCI12 cell(2X10%ells/well) and
KTJHAT treated group(500ug/mé).
Sample C: PCI12 cell(2% 10%elis/well) and
KTJHAT treated group(1000ug/mé).

(2) el W RE WE

Amyloid A protein(25-35) 2lsf FEE
PC12 #fae] MIBEH47.0511.96%)9 ¥l
250ug/me 500ue/mé R 1000pg/md KTJHAT #itE¥s
S HIEEY % AREN ¥ WRE BEd &
2 7+7} 47141229, 56.24+3.30% 68.12+4.78%
2 250pe/me] BEAME RE FAS 2oA @
gtonl, 500pg/mie BEANME 19%S HEH
(P<O.0B)UE R#E BEE veEWon, 1000pg/™
o] @mEdlA 45%9 HEHPOLODUE M X
BE YER1cH(Table XVI )

2) Lipopolysaccharide® ##3 RAW #ife]
NO productionoll ¥3 #%] %E

LipopolysaccharideZ #% % RAW Mzl NO
production® HEFAME EFH et HE
#H(P<O.00DUA EinE Ao, HEnptol M- HKE
ol 3l HEHP<.00DUE B @T%E B
A tHTable XVE ).

Table XW . The Effect of KTJHAT
Extracts on NO Production in RAW
Cells Stimulated by Lipopolysaccharide

Group NO production( z M/1.)
Normal 17.01+2.03%
Control 55.13+4.05™
Sample 20.02+3.04™

a): Mean * Standard error.
Normal: Non-treated group.
Control: Group was treated with 2ug/mé
of lipopolysaccharide.
Sample: Group was treated with 2pg/mé
of lipopolysaccharide and 0.2mg/m¢ of
KTJHAT extracts.
*: Statistically significant
compared with control data

(»: P<0.05, **: P<0.01, ***: P<0.00D).

value
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Table XVI . The Protective Effect of KTJHAT Extracts on Cytotoxicity of PC12 Cells Induced

Amyloid 8 Protein(25-35)

Control(%) B —amyloid Sample A Sample B Sample C

100.00£4.90 47.05+1.96" 47.14%2.29 56.24+3.30° £8.12+4.78™

a). Mean = Standard error.

3 -amyloid: PC12 cells(4 X 10%cells/well)+A B (25-35)(50 2 M).

Sample A: PC12 cells(4 X 10%cells/well)+A A (25-35)(50 « M)+KTJHAT extracts 250ug/mé.
Sample B: PC12 cells(4 x 10*cells/well)- A 8 (25-35)(50 » M)+KTJHAT extracts 500ug/mé.
Sample C: PC12 cells(4 X 10"cells/well)+A 8 (25-35)(50 » M)~KTJHAT extracts 1000zg/mé.

= Statistically significant value compared with 73 -

(x: P<0.05, *x: P<0.01, ***: P<0.001).

fad

AN

I\

dE-S b, (R, RECIZIE 8 REMY
SRS BE ASTE, LHTR, DRTH,
TF o2 AERAdME MmNE HBes KN
shed gastE AWM gt RS EH BHES
2 EIFRIERRS Teo?

M e BE B REREA 4 4
Hike gAiEe) Lz M wmmste HAaYe
wolm lol $a vEkel AS UPE Bgtol
oF 50%= #é: stgow, AT Kol 85%,
s o] 15% 2 sl d )

ol Bt < EBRA> VY R R
BOCRES 59 kel JEhued B L7
A= PSS AR #aetd Al Fil HES
2 I st AeTEE w BN @k
g Azhstd oy &t B Lk RE 4
Ryt k & B Hm 2o HENM 1 KwH
S FodE Awyt HHEA BE ARod Bk
AT BELE AAA HYWR®. B FRE,
#gid, kfHE SR BHS HENN SR B
wol Hee oF: o™ F¥q ojzd A
X RE( SR RNETE SRmA B &
T #LUhEEZ 2 8] @] EEel ok
st Al Exstglch

diEe EERzE AT, &P, fg, 8%
#? ol x@me ooy EP 8 BEmHR
o] MEA BIEHAT

= iR

= a3

-amyloid protein data

e el dEME <EEALS'T L
shrg BATol habed BT, BE, BEmEE Ak
2 Fg WSRO, T B LK% BEdE
it AA BV EREEE, 4% wEL T
ko2 RBEMITMSE g, FVE BHHILEE
FESAT el o2 AU el Lol
FPo] mE EOHME TR gz VY
BTN #EM BEM RERMT MAS FIHE
of HMLHE BE2E A KR U B
s i I e =

e A MEES BAT Mol BEo
WEE ol HEMR EWR Mk BE AT
b HE AR mMEER M, mk XE B
oM RS o) BE KEE fagesy T
Do olze B Ye Bl -E WMol mu
o] mHEo 9= hagd sdm, &Me 4Em
Biee #% HAY me, 78 mEkel Eijel
Fagstel el ROl WM choll mugo) A
gAY, RES Hold MR mnEe, H0E &
MR e wEE & 5¥e mnmel
i, MR BEY R ARMER gl BmE e
wol Hme WAS WA

olH g Fiol Y WEE &ad Y ovy
MR M, MK M BE, W KE RE
o7 A Kol KE B, K BM, BE,
S, B, MB PR, 0% KR 2L HE 59
o] FREE WL HREE Sol oo mEgdHon ¥
4 qov FEESMOZE MBE S,
EREEE M, Bt MNEKE, KEAS 53 B
% Meoz Z#SolA oo W¥ e W’
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STl ek BHRDTECTWIL g o FolAn
=3

msERALHEBES TV mHEBBS KR
F1EE Jtale) hie A BEMOZ ER
T RBACHEBRT A B HmE molth sk
s EH 0 BRI, BEURE, FnE
stol £y FR, WA, g ARER S B
EHEY BE F S ik REE KR
Moz wHSED, AEY Ve FEmibE, Hmid
B, LWL, BB, bfmstel BmEsE, RESRR,
EEEE TRBIE B OREE, Sk, m
RESEE REA 52 BHEstE ko] dod,
£ ¥ e fm mel N WEE HEBHOD
sk o

kERLHBY FRY mERRET S B
7 WSl B - RES M RE BT ol
Al BRI OB, TR 59 mMERE mEd
= EASgEd &E 2VE neER g TmE
of uXE wEE £7F SkRNE BEY KE
BETrEMA el B BHAERE(LYE K pERl
e BEPREES #5391, AEL MY ERIL
Bimel el B Dol AM AN EKMe
2 EEY e Aoy mARERmE g
HES ol A E o}d WEW L
A},

olo] EE+= MKRRILFEBRS & cholesterol&
o7 FHF xR SHEMEEZDNA total chole
sterol, triglyceride, phospholipid, HDL-chole -ste
rol, LDL-cholesterol, VLDL-cholesterol& % 3}
o HEMAEE AHEJOD,  in viro M/
B Mgt M ##% ICR%R moused] il
Fefti S aspirin® H# A¥ B ¢t1, KCNE FIH
3 ICR% mous—e9 ZEME DA SHE Befd
o MRS, hAKMBIRSY mKS EET SR
o BF MEmE AN FEC EE R8N A
EEs BT BEmERT 2ERS BEsd K
TEIRACH o MEE dyEsiy. £=¢ amyloid
£ protein(25-35)2.2 FHE PCI2 Ml #ia
#iH F#SE 2 lipopolysaccharide® FHET R
AW #1829 NO production®] hgt M4 HEE

Blzstd B%S HA3Md o %Es L& gits
et

EfEMfEe] BHARME (L) FET KoY, Bk
L7t Bezrdre] FEY FHEoIBIZ EiEMmiEe
ER T MR7E 2 A2 BAE & sl
B oM BE H BRE BEsxhe] WA
Atk HE" Vs 2ol K SlsmES) HE
T BAREEIAE S BEA Sl weld BEmE &
£ BES PikdtEUE =80 9 Aojrt’?,

RE-e Aol FiAstE duAle] T8 fHER
olwl, Beo BEHH HEMIolZIE %Y. m
fedE -2 HE ohe} FLEESS¥/ (chylomicron, C
M), BELERE &S (very low density lipoprotein,
VLDL), Kt EiE# & (low density lipoprotein, LD
L), &K EREE M (high density lipoprotein, HDL)
o7 SEE 4 gled §F3}n A hHEH
iglyceride, TG)Y &&°l H&4F ©+ EHEY
FSFE hES wmEo

fish cholesterol BEE F2 H % /ppdA ¢
holesterol¥] AR Bk, RILIEMA s HEs
o, o PES | RE RS RBREo fsEaEA
FES AQd™, & EBAM & cholesterol& &
2 ¥ud SEME FRRAAM total cholesterol
BE-E BENAA AREEODUE #i M
MR7F Ve cH(Table )

mep  triglyceride®) #IE-S cholesterol #%E 2
A BRE RHE REY B v S BE
7b ®E=d™, cholesterol A2 HHEY GIgMmiE
R triglyceride 382 HBIAAN FEM(p<
0050 E Em #ME  BEZ EEHJG(Table
V).

m#% phospholipide &% FRENH REA 9
3 | A choleste -rol® FEi7de] WEHE =
Bi87t Bod, BHEY REhLS K@ HED
ZEe 1 Q=™ & EENA cholesterol &
M2 #FBE SieMmE KRR phospholipid & &2
W Hd EREFS A8 (p<0.05)3ls #m
wH HE7 JEbscH(Table V).

HDL-cholesterol 2 #iMIN EH&E cholesterold|
B3 fEAOl BIRSEIE, © —#F3= LDL-cholestero

&HEol
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| SR oo Z 439 LDL-choleste-ro
19 TAS WEHg”
Bifiol®= HDL-cholesterol®] TMKENE BE{LIE

o fahg BBy RFolw 2 md BEE BRI
oS BE BE BT BE HL 1 8
o] e SME, BKEK Ent O KE,
OFF ME, Do fk BFR FHEds A
o wral R

Cholesterol AfZ FEd &HfEmi H#ES H
DL-cholesterol &8-S HEi L3 EBIFS
g ey FEHES gAHTable VI).

LDL-cholesterol2 $ikfif{tz e} faly EHIH
fibcholesterol® 8 BB D L2 PLo) EH I
242 total cholesterol®] #e ¥iE LDL -cho
lesterol®] #mE whd k™. Cholesterol A2
FrE EkmiE £%9 LDL-cholesterol &H2
HeaRol sl BRI HEME(<C00DSE
s SH &S 7Y YEbs tH(Table VID

VLDL-cholesterol & &-2 Rl sl HE
Bl A mo WEZ Jelded FEHS AU
(Table V).

2 EEsel 4% & Cholesterol8 2 & FHd &
B FROlA HER s KBS wtal ch
plesterol %8, triglyceride &8, phospholipid &
&, LDL-cholesterol 7 &, VLDL-cholesterol &
o] ZtZt FEH U #im WH MR YEIRL
o}, HDL-cholesterol &8 #md RAo 2 e
U} & cholesterol® o2 FHE SfsMmi HE
Be mehisE 2 IEEaE B\ imE gR2or 2
EHROW, [k B REEE, g ¥ K
g g Beert o "eyw zen Azd
.

mfEe EHh LmERAA mEkel BEESR
g HEE Ao LR SIME BUE, L&
2 BEE(LE BEAZH, KAME Kne 5
M HFEe FRss Aoz g3A Agt

HE o £EMW KESZ MKE ihm E
B3 Frd mi Abele Aeole A o m
Be AR By LEE KR FA e R\l
2 R $ Jd. & mBfES EF kM

o] FEY BHEolt ¥ + oz AR MK
B M o3 R AEANY HAas ne
o A% Mgl mmd: Hel HEE R
pEST & 5 AP

WEMS EHEM kMm-S MWk E, Bl o
wek Mo BE GREE BT o AR BB
% BE A delud EMMA, B Hk 5
o 2RH &mE HotEoh MM LM MR
(fibrin) HEE& doil= Mmi BFEFRY KELR
o] BEE WiFE AbBERS} Myl hate R
ok BES @A ¥ E o] @S BN
Hol HME oA Ak FEEM I N Ene W
et A #EsEH) A «E go EMEE Mok
& ImiE WEE (g thrombin® 32 mig
BE RS EWES MUME RS MESTT
0

merel ol BASH Mo % BHE
WasiaQl EHaE Ia /Halglycoprotein a/lla,
ol& GPla/a)E ¥t mE Wiz BERE KF
#E (collagen fibribol HF S L ol von Willeb
rand Factor(vWF)7} BEHE (collagen)3 /)M &
e BEE WEE GPIVKE #Efste &4
S iy MR MRS AET RER M
FeM Itk moce gEEC]l dolg @ Wi colla
gen, thrombin, epinephrin 59 ¥4A# FH WHE
5o gae M/ #IEES 25 E arachidonic a
cide SWE WS, o] arachidonic acidy: B
#  cyclooxygenased] 23] thrombox -ane Ax(T
X Al HEifEdY M/ Mo q8 7HR S wE
s A Hled cyclooxygenaser  aspirin ol
ol& #%Islo] antithrombotic drug® #< {FH
& sA g

EHALE /MRS migel Bhi RNEWE o
WA Sed, #% Hi(dense granule)ol A&
grgslol 919 calcium, serotonin, adenosine di-p
hosphate(ADP)5-& 48t 3, alpafi¥i(a -granul
e)dl A= vWF, fibro -nectin, thrombospondin, he
pain neutralizing protin(platelet pactar IV), platle
t derived growth facter(PDGF) 5& ¥ &% 7
EEEES 4R Y ol SBWE serot
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onin, ADPE purinergic W&#e #4538t EH
ftd o m#e GPOa/lla’t FHSlo] @R
icol &0l M RAtel & EEEAIA Fo2M )
ol dolubx f

Mo RS M Eme —k kmol: e
vl X7 5 &=d o]+ thr-omboplastin(platelet fact
orlll® /779t accelerin(platelet factor X! L&
i1 prothrombin(platelet factor M)} EHE1LA] 7]
v OBRE Kme R#S FEAMod. adEz
move 7hy EES BE ERos Z&Esn gl
q_H.N.i'

gtk kmE AERF RS ARHFFRA 8] acc
elerin®] &ML L% LAKK S F3] prothrom
bin(platelet factor )& #&E#AL3a] thrombing
W48 8} fibrinogen(platelet factor 1)& #Etk{st
of @ FEM (fibrin -cling FEeHE @Rt
1

BHERE GRSy BEE BEVT AVIE 2 ulE
fERS7] A ztebod BEFE Ewlol Ue plasmin
ogend NEHIENA it EE urokinase tv-pe a
ctivater(u-PA)$} tissue type activater(t- PA)dl
ol&] iEtE{L¥ o plasming& MELSHL, ©] plasmin
< SHR/TGE oEsta, @HEERTS SrEstd
e mwag® Y

i BRES RAEshs BEL mEe mHrs
Hrpsts BT BFE MNE Al X Al
A SwEE M B E % WAF prosta-cyc
lin, TMEHAEFESQ antithrombin, thrombomoduli
n gol I mift |EHES protein Co #Ey A
-2l protein S Fo] AFT,

MK M fRel A Siwete BHYE dh
B %% W19 ADPE adenine nucleotide platele
t inhibitor(ANPDZ &A1 710 | M/ Mk &
# ¥ prostacycling istAI=®, g M
#Wut m#E RKEESlY plasminogen activator(PA)
E anste mERNY @R MRE |BnAt
8- 100

Antithrombin< hageman factor(platelat factor
ME HHNg ZE Bwin AFet HEHWE o) Fo
BEE BEAFE FRHE sted, Ha8 ¥R

HEE AR ol e heparin® heparin E{
WEA o3 (gt o) Aol LEEBZA
heparinfE i &l g oI},

Protein C& A& #l EHER! thrombomodul
in® #45% % thrombinol 93 &# ELBEE
W{t=l 2 #WB) RAF protein Soll <8l @ikE ol pl
atelet factor X2 XME FEEMIEAA &S
éﬁgﬁikq8~lo'&).

Yy olHY AR HEHe sl Es 713
oz J¥Eol Tl #HEsto Fmett XES
HFsh 23 (N #E#Eendotoxin) Lt MEHIESER F 2
< NEZ Ml R BFY mme ®BEol Ao
s M i Ho2 BHstad my &#EY
MmEfES HiEstAl aoh. 23y meeiel B4+
AT ol e BB mikel ZTE HKAEY %
Rl Hify Wrol oet Zepdoh mAivh -H
REo Al RE M2 MR BEsliel, RmEk
7b B2, Mol Aol Rfamizolet iy shi=dl,
FF T BRAA BES TLEd Eed IHE
RAe BHE BEAIY, mkel 8o #E
iR Y ME HEHREL 1 M/ KSR B
Hi @EE A9 o atnkeld ik &
d g4 "oz AME skl mizg HiEshs
o, 53] KERR £t xd g xeg
TANNQ BE BB E dount!

LLES fFEe 2 mie B nEF2 Ags
WET 883 W 22l il FEshs B
Y BEHEAESE MRS e, BRE, smkg,
SRR IMAE, B, NER S o8 mE NEel B
HBEE EmAZ7] Y S8 moRel mE E
BE T BmEsn f/ME FRES b7l B4
stof, MR BEol dojus e mik MK
Bie] REEol dolu mEAN mEg MEdrn
& 4 St

Platelet aggregatione —&AI<Q! 1Lty BLEE
R mhRe EHE FREEE #¥o2 o
A ded, & BHAAM in vitro M/ £
B BEAAN M/ BEES EHA 7 agon
st2 ¥# A throm-bin# collagen® M\ HE
of BiEsl= ADPE FAY m/WRE T&£9
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EEAZ T ONsEREFESH TS Wi REstd m
I EE HE SRE BET Aos ADPQ0u
M/m@)oll o & /i g BiEle 47.05%, throm
bin(0.5U/md)ell o 3 M ik BEE s 57.06%
2 M\ M HEE Jet¥ed, collagen(50ug/
n)oll 3 MR BE RE HES 260%E M
558 ME %RE 2 H(Table X).

In vivo B&ERNAN HEEFS collagen® epinephr
ineoll 2 &lA AtiZEtzel FH=EA 8otE F FAu
155 LLb izt Fol HAded, g mHEE
AFEF aspirin IWEREES 8vle] F 3nkEighe] A
o154 LA MRE7E Reffo]l AT WA 8
vig] & gulelzt FAHY 155 Lk fiE7 HES
o] 25%9] M HERE JERIUT

Thrombin-& #E BE o] o S 7}

Aed 7MY FE GHS SRS BHRE
AT o 9401] platelet factor X.X
me &M A7 M EE B JwE #
BWete S SRR mkiER{EFEEol thrombin
of taiMe mAT M/ BE B EHE 8
B4 collagenol WsiAT EE M (FRI) #ias
B Zew Rol [/izel HEE o EFIIE
AL phkstE AR moike EES mo RS
oW B R RRAER ?fai% ifﬁﬁii-% pES S hum
# fEHC R AS & Av £F ADP

o ﬁHl?} R B :@fioﬂi i BESIC] e
Ao Jehy M EE BEA (FAHS mi
FRS AEscga & & 0o, collagen® epin
ephrinoll & Eiy MEEo= GgRe T
S BBS TEIEh e HfgolM 259%2 M
W HEE YAk (Table X).

M R M BARARE Hol M E
< HHiste MY Sl cyclooxygenase® I
o] MRS S E FIEIShe #eJel ol aspi
rin®thE "ol X qt thrombino]y ADPel &3
FiEE /MR EET g% 8nd 8% (A
st Aoz vehd m/MRe BER SWE E
o] Mo e ESE FH A Aoz
B

B KEBQ KEES RE £HEI old

R ol A RE,

ot BAHNQ EHE HES MeEr] ded ER
FiES FHAINAY MHEE AR FTinmmd
WEE BYEBZIe] FMH gou™ ™ g
Ko e BEEe 29 ME Wi mERst
ol 2ol Wi MEERG HEpstna® 3z
Be HRP ViMe KB #%IAD F
FREAI 71 Hgke]l AT U

Bdiart Em AR WA=
o BFiEmE Js
WEe ERES JH1 9

EMEE M-S FEsHKe] 4 ‘5J ERFE A7 5
T ol2 <& M ATPS #4' = sodium-po
tassium pumpdl BEEE7F 23 sodium® MK
WA Koyel ZBCE uet Eoivl 35 Aol
N PECl FEEY 5-104 #ov lactated]
s 2 glucosedl ol «4 B ojuhrtA =
e sEol Y, Ligol® gmel ASHSE mito
chondria®l o2 ATP’} MBI HisEe
Wt b & FEeol L(toxic oxygen radicals)®
o2 3 MRS EE i3 e BEY Em
Sol s Al e itdoy o
A et

olol wtal FFTESEMS A3 Fim AREEY L
ol ol EAE IFEET EIREY f?ﬂi&‘u
2 Yozt o] FAfolAMEe MEER] &
Moz mKs #i4asta el #Me ion ﬂﬁ%ﬁ\‘
EOMREY RN ENEe e RErh Ha,
i e 2REDS ¥sd do] dof
o oA o] EASelM MMt BAEME
LITFE "olalel #ilA Ca'’ o #mste] MM
of JAMM BB A £ dere £ £0°
Mo b2 MRl MMt WEHY EEH
of M3t

A HHIME 2HEMNS dodle HHLR
A mitochondria®) cytochrome oxidased] &
He PIEIst e EFEERAA S BERAAE B
o] Fol A HEibames BEANLSEZA il
BHe BEITT 2AA At KCNPE FIH
&ta] ICR% moused] &fE HrH-g& MESHATH 3F
B KCN(1.4mg/kg/20g, iv.)ol 23] F3EAl

AT EREM
gem RS HiE
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7] ICR% mouse®] 8 Wil 3 (FHE KBy
oz WS HR skaRLFE RER A
EEE B5RIel Wi fERC Aoy HEMNE UK
t}.(Table XI) .

B BEmME Ydodle Hkoe® A HWEA
Zzrg olgg FAMMEMNE E-MEREY
FiFEsld oy, o] Kk RN HET Kk
22X EM#E HERS Y BES HRE &
BEe bm duB

i BEed waEe A TTCHE®S FRL
A5 MRzl FIHE L™, MREZE SRS st
s @RS JASPF T R SO 9 mi
tochondrialyel # (€3l dehydrogenase®} TTC
#Biiol KFESS formazanol HRHol HEoOZ
el T, B E B4E Sifr s #HEAN mitochondr
a9l JEATiY) B SR dehydrogenase?t ik
of oz FA Hol /¥ TLE B ¥ T
AT, 2eim g KR i WE BEEE ] Bt
o ¥ TTCHE®S FAS B8 B M
dehydro -genase®] Y EEEo ALST HE
Hirol whel A EEF @Ay dEd A
of, TTCHE®KS 4 WL Mo Rdarwny 18
B fErrel wrE e e gEmEzEe) BRR Bk o2
Bl 2 ANE ¢ F A

ReREZES] BEMEE e BEE S KEIES MM

Eif goRe of 47 BEHE
dema® 1 ¥ j#{75% vasogenic edema® &
e Ao gERel Ml % T #dds 8
3 Rz ERS £33z @oy blood-brain b
arrier’} IF#<Q Mo 2 Hol cytotoxic edemal 2
AzElm gloh KSEARS FAMEE oF 2B¥RISLE %
M omw ERY REe] TR blood-brain b
arrier®) BEV A AEHol BHEMAES EiBtEol ¥
{8y, ion exchange pump T KB FHH
Pro] #LE MiEAS Na ionzt Kol MENE
WAS D #AA K ionol #MiEAEZ Wikl B
el Ky Zgo wmAY. gl daAd
MHnEFERS oS HiRE o MEESL REES
g BleAYE BER A5d0” M@EoR
9 KFES BAEISIIE TEEEsh EEHES]

=

lo to rir

r|r

¥2

cytoloxic e

PASE R WIR e RS EEREY g
e Bolu BHHERISHM 3-ARFRIEE MAfEs 1 12
-1385RT ol SFalsA o, 3-4R 0 % o2
LAK-2 %ol HEeaas®

&¥e MEEESZ AT WLBYY Erigel ol
hARSEIIE PAZEE KMol TeRmES mlE i
17, BEK R Sol UYetded o)Re ME
f KBSEHES B S =5 EFA ARG R
Baeol Sl veldda #Y ¥ F dow,
R e] #%ACl whel S [HE EHolU kM
Ry MEId BEe TeEs A% s
= Ao #Hmiea Aot

A RS Ame BEEoZ A A

g, Em EE ¥ REXRL WEstd mukiEs
el it BEE BR (RE FEI=Y
At

A BEBEE SN B bIEEAA HeEE
of H¥)ate] hind limb¢] ffé#o] BZE(Table XI~ X
m=ENes, i @R BERE H@Ritcl ¥
feggol ulgto] BEES] MA(Table XIV~XV)H
o] ool RFT mi EE # FEERE BkY 8
o) FafEzEo] o] MEim WY O ke M
Hz ol wFREMQ GRS [lEA &RV e
Aoz et EEkol lo] KEREFES SfEiel &
HE 5 g Aoz BHEd

a8y K HEEolM #HS mm S5 sk B
el Lo wE BER R mm mES meg
Byl HBE gl Aol WF WEA A
miE EF 9 Bx LY BEHS 5% WRT &
Eﬁ}ﬂa} B

Alzheimer’s disease® #E L9t 1 Eo] YEN}=
fRERS BITH M RBECEN HFEA Hus
mEACA ol BaHT HECE O BEFRNE
& ol 7tA) mgEs wHAA gt

Alzheimer's diseaset™ #HF#MICE f&ol senile
plagque”t AUzl Al #o]l &H=H =0l senile plaque
= B-amyloid protein®.2 #EH ol Acke Hol
4™ o2 g B -amyloid proteing amyloid
preceursor protein (APP)2 2 %¥ proteolytically
FREE REHMEN old BRESC BES

B ~secr
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etase, 7 -secretase® 234 Y. = Alzheim
er's diseasex™ APPY FIEH® RHZ £KS
¥ B -amyloid protein®] WMo HEFE S
HHEBE Fol7] dEed dojurs Aoz REYH
T AH® wEkd B BRI in vitro'® &
in vivo™ ol A mssARREol a4 -amyloid prot
ein®l B4 & By

A WA s PCI2 celis) 1§ 3 -amyloid pr
otein(25-35)9] MM #HHF MEKAERILFEBES
g2 o o= Ax BEMR7E RES R 4B}
BEBEHEIEZN kERLHEBY KES FHE
ozt stk mukERLFERY Wl &Me 8
“§ R, g HHT 1000ue/m?, S00ug/md
250ug/meel EEEAM HE i HES Holx] ¥
ko oy(Table 15, Fig. 17), A -amyloid proteini25
-350e) 9o)3) FEE PCL2 M) Ml &#47.05
+1.96)o] Bt 1000ue/ml, 500pg/mé L 250ug/mé
MSKRRILRS MEHE FIEES % @R B
# HRE BHES HF 20u/me] BEAAME
% HRE HolA ¥douh, S00ugmis 1000ue’
wel @AM ZZd FEM(P.05 POOLUE
H:# HEE JEPYtHTable XWI,).

O BSHE ) MBS o nitric oxidetNO)7}F i
FEm ch'™ NOv: #EMRl E= @KA messe
nger2A ¥ ojyf} GLAHoR: dl§ HE
&2t superoxide®} KMESIS KEENo] 7t &
{fitEEE# <) hydroxyl radical 2 4:psH7] wWl el b
rain aging® E#Ed EEoT FEwa b
abb A GBS NO ol dig
WRE BEsIo KiEH HHBIEAN EEE FE
At A=

A KBl #FHE lipopolysaccharidey= cytokine
F19] 32 A endotoxin®l2tx &= macropha
geoll fER3®E tumor necrosis factor (TNF )7}
i Eo}l —MELEF(nitric oxide, NO)E 43}t
= Aoz d3A o] RAW celldl lipopolysacch
aride® AMeldte msHERACBEES AL o o
Y HE NO productiong #MH3l=R A8k

A HE A lipopolysaccharide2 F## 3 RAW
#@iEel NO productione ¥R Ae FHE

tatd HESP<000DUA Smmddom ks
BLHE MBI lipopolysaccharide®  [d]#ol
RET # NO pro-duction®l ¥ Ml wEES
Bed &8 mgRidAs HBEY Hild 55
HEP<O.00DAE AL E BHrHTable XV, )

o] A& NO7Z} neuronal cellsol fFRIEIH S o f
ree radical® ‘4fAsted BB ™S Yoglm, w f
ree radical R4/ S) FIEEMEy RS BiES
BETA Y, RS BeE F Ag'WE ne
E@vtd  hnukiER{bRige]l NO production®
mEskE R7E ol MEme BEFS BgEd T
HE aifetol Aty Brgoh

ok L el BISME, MmEE, 2REEm
R DA BEMm FE R, BHEZILA amyloid
3 protein(25-35)2.2 FE¥ MMt L lipopo
-lysaccharide®  #F#E RAW @] NO
productionel ol X = EEE #2sd g ¢
S RS A

1. & cholesteroi&el 2|3
oA in# total
phospholipid. LDL-cholesterol?] & &
= 1 m ezl R eSO ™
VLDL-cholesterol& #in Mk FHE e d =
B oEENS Y £% HDL-cholesterol® &

Be matgod FEMNS i

2. Thrombin® ADPel 29i&] F#EE m/ M &
%2 AHESH2Y colla genoll o8] FEE mo|
B ogES AFsts RS YellA gk

3. Collagen®} epinephrine HE{7¥Eol o8] FH
€ pulmonary thrombosisoll %3 R# XE K%
AN fR#E HES Vel

4 EigEm FEB ERAIAM HEH dE KON
FE SERNES SEAHOY HEMS Adch

5. MCA occlusion 9§ B BiEm ¥ BB
Al A fore limbol halM = MHREY #{t7l A
2 hind limbolM = F@EEATH T3 Fim @&

SIEMEE FiE BER
choleste rol, triglyceride,

aEe HEHS
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B pEXd dd:E FEEAE B E Jet
EReR= 3

6. Amyloid B8 protein(25-35)cf <ol& FHEg
PC12 #fgel iR &kl BE KEMHLE F
e RE ZEE AU

7. Lipopolysaccharideo] 98 FR 3§ RAW
i1l NO productionel 3 %E KRN HE
A M% LR Jdelid

Libe] #REE vFo] Hol mkERLKEBES
alfMiEes Hie BKECESD 0efF a8 =
oy FINCZ HAD mmik BSEES A
Bedli MM MM SR B MEd B
Ko 2 ERES oy 1 Bl daibe o
02 © @& WL EiTsolol & Aoz R
2h=3
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