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Abstracts —In the advanced age, cardiovascular disease is more serious than any other disease. Especially, the
thrombus causes the serious disease like apoplexia, cerebri and myocardial infarction. Thrombosis is caused by the
injury of endothelium and the alterations in normal blood flow. To investigate activities of Carthamus tinctorius L.
Semen butanol fraction for blood coagulation system, endotoxin (4000EU/kg) was injected (i..v) to rats at 1hr after
administration of Carthamus tinctorius L. Semen butanol fraction (500 mg/ke, p.o.). Carthamus tinctorius L.
Semen butanol fraction was found to have antiplatelet activity in vitro. In vive it showed a delay of blood clotting
time, and prothrombin time, and reduction of fibrinogen and FDP. It also increased SOD acitivity, and decreased
MDA content. These results suggest that the antithrombosis effect of Carthamus tinctorius L. Semen butanol frac-
tion results from suppressive activity for a blood coagulation system and antioxidative activity.
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gHe] onf o A BA 2= §-3-14|9] heparin, wafarin
2l dicumarol® ¥A-L-all#]9] streptokinase, urokinase %
aminocaproic acid, L3 A Q] aspirin, dipyri-
damole ¥ ticlopidine §°] WHEAHLE AMEFHI ot
(Hardman 5, 1996).

Endotoxin2- gram
9] Abde] 23] WE]E]_T_V. A B2 protein-lipopoly-
saccharide®] E&}A|o|th. Endotoxine &o§-g37A4el] 2]F
o3k& u]A platelet activating factor® FAIEFAIAH HH-L
SIAZITh= B3 (Andries 5, 1990}t ADPS} collagens:
B BHAA protein kinase CF AL 2X] FYgF
ZAX 71 Bal(Salat 5, 19997} St
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e g WS W Ahge] glow arF e )
5L AT gAHE AEshs B Qo B o
Hyok, 2ehd, 23] K EIA(Carthamus tinctorius
L. Semen)2] JA7} A=A I35l B 0= gt

Z#te] AEL flavonoids, L-matairesinol-mono-B-D-
glucoside, 2-hydroxyarctiin(Palter 5, 1970; Sakamura =,
1980), linoleic acid & oleic acid 52| B 3A|9k4ke] o
Fgolet.

Flavonoids Cu?t v} Zn*t 22 27}0] F3& o|L3)}
745k AIHe 7;-‘5 9 hydroxyl 212712] $=x)<} 3he] M7 ]
A 5] 783 ATE Hsle AoE dejA] vt o
9} 22 flavonoidet Fw4 2] 7kt A= v
pyrone o] Atdol| & 9A AR LEA AL S
Rl BAlL flavonoids?t AHEIZ)E EEgto =4
Affelr|2 g 2L 9T PIAE ASE 29
A 9ok =3 Aavonoidsy cyclooxygenase®} lipoxidase
& A5, PGS LS AT BrHe] Yol (Lee
=, 1982; Baumann =, 1979), &3] Lonchampt 5
flavonoids7} Aka~fe]7]el sl Zd=et £5=}8-S w35}

™ hpoxygenase enzyme= 3T =EH arachidonic acid
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AR ABARE- ASELE leukotriened] FEE A A7)}
2 B 18l vh(Lonchampt 5, 1989).

B A ME in vitroollX FEA} butanol FEE2] &
49 23] oA 43 g9l3F F endotoxin® E. HHEEL
LAz Al sleiA F3A; butanol EHE HF7)
blood clotting time, prothrombin time, fibrinogen %,
FDP & 3 Ay okAls) 2h8- 52 B3 &3 714
HX3= og3HE MY, 2B 1 A &4 9 Hf S
3l 714} Fe| 72 SOD M E B AAAAEE S
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=

NERE o wH

Y s Y Al

E Ay AR 3= A5 A W AL
2R2e] 748,

Fibrinogen kit % prothrombin time kit(=F4]A] 2524 2]
A}, Tapan), FDPL test sei(|=747), Japan), collagen (Chrono-
Log Corp.), endotoxin(Sigma chemical Co., St Louis,
MO, USA) % 71epr|ef- Al BFA|ehe AMEslsnt.

Z5Xle] & W 2=

zZb A3E EFAE methanol® FEARIA] 4474 58]
2% F A AR, A2 2 FEHskg Tk
Methanol F&&2 hexane, chloroform, butanol W EZ
ABH oz B3 2 F E3t 3e)¥ butanol BHE

= AAE AR

HESE

A)F 170~210 g2] Sprague-Dawleydl <A BFHE 22
£20CelM F23 9 AR GRRNE)E S A
Al el AeA17] 5 Ade] AMgslgok

g

HE Y Y ES5IK} butanol 2EE F0§

Schoedorf S-(Schoedorf =, 1971)8] ¥hde] Faleiv).
%, T34} butanol EEE 500 mg/keS AT 1A
ZF ¥ endotoxin (Eschelichia Coli 055:B5, SIGMAAL)
4000BUE 23 me|Adde] FAlslgel. 4x7le] A F
A7 A A st el.

o 23 o X8

EtherZ w}A|Z] 3139 AALZ2RE] 25% sodium
cittate® ¥ FAIE ol43le] HAL AHAY F ciwate
(0.25%) i 8L 200x g 2 1087} AR2ollx] Hale

zleled A4 % A (Platelet rich plasma, PRPYS 4
¢l2.m, Modified smear method(Yun-Choi 5, 1985)%
A shgd el

Blood clotting time =%

EtherZ vl &t #F o)A 25% sodium citrate® 22
FA T ARRBte) Azke 2 RE 3 N (0.25% sodium
cirateZb E3H ImLE FEAE Tl W2 1.7% CaCl, -
2H,0 200 uLE 718t F stop watchZ 2E3)a A Fs] |
F FFE 302 7R AJERE 459AFR AL
71g¢ ¢ 4EE W7pAe] Azksec )T FASIA
(Cho, 1994).

Prothrombin time ZX

Prothrombin time &% -2 Quick®] one-stage™ (Quick,
1935y AMEslel ZAdsielet. E4F 0.1 mLE 37°CellA] 3
£7r 7kesk F PT Al 2k(thromboplastin 0.50 mL/ml, <
Ab Ca?* 3.0 mg/mLE E3) 02 mLE 7)5led &-318k= o
A A7he A3

Fibrinogen &%

Pzhfe] fibrinogen £A-2 YA BZ AR % fibrino-
gen $73% (Lee and Chung, 1994) A3t &23)9iH.
fEdoz 100 BMgk A HAE 0.2 mL Hk 37°C
oA 387} 71t - thrombin Ao} 0.1 mLE 7}8le] &
atsle o A= A2k ARSI BRI A
o] fibrinogend] k& AArsiAt.

FDP &3

FDP A2 thrombo-wellco test(Ellman 5, 1973)%
AHgsle] Z2Aslvt. HY-SaEAAE F)E AR o
o 1 mLE FH3be] A2olM 3087 W] F 3000 rpmel| A
1087t al-Be]sle) d34-2 Fe)s)sic). ol& A3l 7
A 007 mLE #FAL latex A9k 19 718t F ke
28 Feol 33 %5 FAs

Hgn) ofds &2

Glenn “5-(1968)2] ol Fdle] 7pde] 2|3t HE9
48o] 3t A AA=HE-S- 2t AN Ad
3led 1,500rpm, 15%-7F AAEe]slal AAl2 A5 4
Aot o] AEFE 0.15M QJAIS A (pH 7.4) 2.2 543}
o 5% APTAHA 0= sigirt AP 3.8 mlolA
02mLe] Ay B t2BE 7lskaL 53°CY TEFA 7}
Aiet. 208 Foll B4 FolA Fdsled 3,000pm, 15
27 AABER) g ARES 540 nel| A TS EA)5)

e
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Sop &3

Superoxide dismutaset xanthine-xanthine oxidase
assayl] ol#] BAEE A8l 2.9 mLe] EFEAG
lmol xanthine, 2 pmol cytochrome ¢, 0.1 mM EDTA,
50 mM Tris-HC! buffer, pH7.8) cuvetteo] €-2 & 50
L& 7@7}%}04 H}-S—% AR FAle 550 nmell A F%

= 3} 455 245 BY=E Aklg. o199 cyto-
chrome C2] Tﬂ}%%ﬁ]ﬁ 21 mMlem 2 #Abste] A
Abstgl e} (Fridovich &, 1985).

XEarElE =

Microsome 0.5mLe| 1% H;PO,2} 0.67% thiobarbi—
turic acid A9k 7FsF 2 95°Ce|A] 4587F AukEl & A
2712 Y231 butanol 40 mL2 7}ejA] ZE 2 &
A4 Balsled butanol 22 #3535 nme) 520 nmol A
TREES EA819. -jwﬁr‘-“\:‘”—]—-i% 1, 1, 3, 3-tetraethoxy pro-
paneg AH43le] 1A 942 malondialdehyde 4412 #
AF3l3L o] F nmol/g liver® 1}ehd 9l vh(Uchiyama %,
1978).

SHIXME

EE ARAN = HoA)el FHAE AAlslga, ZF 2
Zko] Aol student's t-test®E AREEle] pghel s5%m|wkd
o SAHLE frejge] slvkal @i
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In vitroe| A B3k2} butanol 2852 @49 o3 94
2188 Table Il vtepfgi=h. PRP z}zﬂ% HEsE o
3ol deoliAd 42 AHOE, SHAE Y=
collagen?} endotoxing 718t PRPef|A H4Eo] 23]
(+H+r& dozls #ds  Qlsiet 214 butanol -8
& A7} PRPE) 7] A EFS collagenlZ B}
Aol %7t 12 JE2ES endotoxin®E Tt A5
&= £2 A4S Bd)h 4w 3AAE 22

Table 1. Effects of Carthamus tinctorius L. Semen butanol frac-
tion against collagen® and endotoxin® induced platelet aggrega-
tion

Group Degree®
Control
PRPY (without aggregation agent) -
PRP (with collagen) 4+
PRP (with endotoxin) +++

CTS® (with collagen)
CTS (with endotoxin)

Ycollagen 1.2 x 10-3g/mL

Pendotoxin 4000EU

“degree of platelet aggregation: — no aggregation; slight aggrega-
tion; + less aggregation; ++ less aggregation than control PRP
wilh aggregation agent; +++ as much aggregation with PRP plus
aggregation agent alone.

YPRP platelet rich plasma

OCTS Carthamus tinctorius L. Semen butanol fraction

o+

™)

of| Wdled FEA} butanol F-EF Fol 72 Y4 FA:
o] Qg da £ Aesle] A E%C_l:- @iL g
d 3] 25l HHEHE o} 2 WA A9 ol X7 3
#7} 71ei =iz}

fol it

Blood clotting time

Blood clotting times g7} PA2-TA & g3 4
AUE Ao = AAE Table Il vehhgdnh. AT
113.82 sec ¢1¥l H]3te] HHEFE 160.67 secE. blood
clotting timee] <AA=%lc}h. &FA} butanol EEE FoF
86.68 secZ WE7l sl FrelAd SlE Al7ke] ©E
Hgdr} Blood clotting time ¥4 A3} 7]%50]Ab
Gl g3rlzte] 2y Sl 3] doid 5= 9= ARE
WA o 85 WPHeE 534} butanol wEF
g2 27 vlsled felA ol A Bdozy
Hama GH-gA 9] o] o] sle Tl whele] wd
A ARg-o] Jeal Az

tie W glo tle

Prothrombin time

Table IL Effect of Carthamus tinctorius L. Semen butanol fractionon blood clotting time and prothrombin time in rats with experimental

thrombosis induced by endotoxin

Group No. of animals Dose (mg/kg, p.o.) Blood Clotting time (Sec.) Prothrombin time (Sec.)
Normal 6 113.82 2 18.6 13.19 3.7
Control 6 160.67 +24.0 2028 £ 6.8
CTS 6 500 86.68+ 8.5 11.36 £ 0.9"

The values are mean + 5.1D

*Significantly different from the endotoxin treated rats(Student's t-test, P<0.05)
**Significantly different from the endotoxin treated rats (Student's t-test, P<0.01)

CTS, Carthamus tinctorius 1. Semen butanol fraction
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Prothrombin time-2 thromboplastin®} Ca?*% 7}3}ed
thromboplastin®] VII QA5 #A2A1 VI - thrombo-
plastin 35S FAdslal X, V, I ¥ 1 oA=& B4 3}
3ol fibring- FA3He A7 EA3Rs Aclet. Prothro-
mbin time2- Table IIef] Viehd wle} zke] AAkFe] 13.19
sec ¥l ®]Ele] HEF-L 2928 secE prothrombin time
o] 9 glom, 24 butanol +HE Fol 11.36
secZ &) B]dte] fo)Ad gli= AlREY] S-S Kt
Prothrombin time &4 Z# &3kl butanol & F<I
o] el st foA Qe AAE ¥el A E3)
A} butanol E3E FolFe] endotoxin FoI= ks oY
LA o] kel disle] dAlkEe] olel A FIL F
BolA AR ME eSS g 4 olddvt

Fibrinogen £

Fibrinogen d¥-&-17| -l A F83t g zh= Al
olzbZ oA EAteF oF 3340009 A ol
Fibrinogen2- thrombinel] J3 fibrin®2 =31 fibrin 3FA
sRIAA XIlAhe o8 FEAE FAsle] g ¢
Bk g9 319 ol +FF & 4 Sl fibrinogend
2 Table INef “Jebd vl o] AARES] fibrinogen %
£ 74.73 mg/mLeld Bld] R 36.01 mg/mlLE kA
g1k 32} butanol ¥EE FoI-2 fibirinogen o)
66.84 mg/mL=E. EFel Hlsle] 24 = F71E B
o}, E3kx} butanol FEF FojFol|A fibrinogen®] oFo]
vzl H)3)] 5718 ZL endotoxindl] & %= H
off &3 2hg-o] AR R Hejzd)

FDP &2

Fibrinogen & fibrinl] plasmine| #h85led Lejz|&= Ab
€] FDPolt}, FDPE 8 fibrindkA|ol ojs] Aspdez &
3] ukgERe AL o] 83le] SAshe Hhe R A4y 4
Akt L) 3l E AARE 4 e 3362 butanol 1EE
FoT9 FDP 32 4.2 pg/mlE HEF 6.50 pg/mLe]] ¥
& 7r4sl9ck(Table ). &, FDP7} AAEA] ¢ AAMF
o] "]sle] FDP Fe] F7H g2 FAo] Ao 2}
Ao AZrE 4 9)9d, F3KA} butanol HEEL A

0.6

e
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Fig. 1. Stabilizing effect of Carthamus tinctorius L. Semen
butanol fraction on heat-induced hemolysis. CTS Carthamus
tinctorius L. Semen butanol fraction

AL Ao 2N FDP o] #AFH TR Hezlet

HEab obsst X3

7ldel 93t A7) 28 AN A g2 e}
7} 43 AP g 282 Fig. 19 Vehlglc A
H7at kA3 #2-2 540 nmell X 2T FEES}
0.56612)9] B)s] &3k} butanol BEE Fedafd] wel 10
mgell Al 04208, 25 mgollA 04018, 50 megollA] 0.3868%
FHxr) Zraslaet, 234 butanol ¥ EE Fo£2- 7}
oo 2J3t Y7 &8 A 2] e g ¥ 5
913l 3} butanol BEE Foi 7] HEF B =}
42 g9 30 E2E JAsl= A Felsdo

SOD ¥z
Superoxide anion radicalsel] 2§+ AkElE] $=4el] &t
A ool Fedshi= SODS| FAYEE 7 AdFe] i

A B2)§ cytosold AMESle] &S AAE- Table Vel
vehglet. NEFS 1.38 unit/mg protein Q1€ ®]Ehe]
2352} butanol F3F FoF-& 2.17 unit/mg pro-tein®
2 SOD #A4=rt fA490A S7kstdet. &34} butanol
FEHE FoJTo] W&l ®lE] SOD A} Folat A

Table HI. Effect of Carthamus tinctorius L. Semen butanol fraction on fibrinogen and FDP in rats with experimental thrombosis induced

by endotoxin

Group No. of animals ~ Dose (mg/kg, p.o.) Concentration of fibirinogen (mg/dl.) Concentration of FDP (ug/dL)
Normal 0 7473+ 9.5 0.00£0.0
Control 6 36.01+7.5 6.50+2.2

CTS 6 500 66.84 £ 9.9 42x1.0

The values are mean + S.D

**¥_ Significantly different from the endotoxin treated rats (Student's t-test, P<0.01) CTS Carthamus tinctorius 1. Semen butanol

fraction
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Table V. Effect of Carthamus tinctorius L. Semen butanol
fraction on SOD, GSH, GST and MDA in rats with experimental
thrombosis induced by endotoxin

Grou No. of (n[l) 0/’;:' (Usl'i/?n MDA
P animals 8, wume (nmol/g liver)
p.o.) protein)
Control 6 138203 69.48+7.38
CTS 6 500 2.17 £ 0.0 59.52+32

The values are mean + S.D

*Significantly different from the endotoxin treated rats (Student's t-
test, P<0.001)

CTS Carthamus tinctorius L. Semen butanol fraction

L3 Hol -F3A} butanol +EE Fo-2> super-oxide
anion radicalsel] €3] 7] AbERE LAk Wigt By &
7} o) Elslch

A&t EtE ek

MDAE= ME=ke) olx)a o] free radicals®] 742 wHbo}
Ha|=9S dol] == AR AEEte] &4 ARE &
g 5 Yot AEAAEE S 2 Table Ivel] viet
W whe} 2o} YR T-2 6948 nmolg liver 919 HB]3 E3)
A} butanol & & Fol-2 59.52 nmol/g liver® 31451
o}, MDA%S E3:A) butanol BEE FolFo] o ZTol
H)s) BAIA s A8 Kol FHA} butanol ¥YE
2 free radicalsel] &8} A|A#AIEE SAEld thrombo-
xane synthesis® Aefale] HH-FTE g 702 Hof
1=

o]k A E @ E3}A} butanol FEEL P4
# 53 oA 24, blood clotting time, prothrombin
time, fibrinogen, FDP ¥ HE79 o143 zhg4o] &4
o o)aflA] FHEHZaL 2g-o] SIS FHIISL, T E
A SOD, MDA &4 #4%22x SOD radicalsel]
o3t &Hakz} 55 gelslget. weta £33} butanol
P31 Eo gL N3 A MY A &
QA g A Ee A} FAals) zhol] fgle] vehts
ALz AzpEct
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