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Antithrombotic effects of ethyl acetate fraction of Curcuma kwangsiensis
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ABSTRACT ;: AIM To study the antithrombotic effects and mechanism of ethyl acetate fraction of Curcuma kwan-
gsiensis S. G. Lee et C. F. Liang (CKEAF). METHODS To observe the antithrombotic effects of CKEAF on
tail thrombotic mouse models and arteriovenous bypass thrombotic rat models induced by carrageenan, and in vivo
thrombosis rat models induced by FeCl,. The serum levels of ET-1, 6-keto-PGF, , TXB, in rats were measured by
enzyme linked immunosorbent assay (ELISA), and the level of NO was determined by nitrate reductase method.
Rat models of acute blood stasis were further established for hemorheological study. RESULTS CKEAF signifi-
cantly decreased the number and length of blackened thrombotic tail of carrageenan-treated mice. Rat models
shared significant wet weight loss in arteriovenous bypass thrombosis and in wvivo thrombosis, increased levels of
NO, 6-keto-PGF,_,
cute blood stasis model). CONCLUSION  Significant antithrombotic effects by CKEAF may contribute to elevat-
ed levels of NO, 6-keto-PGF and decreased levels of ET-1, TXB,, and lowered whole blood and
plasma viscosity.
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RET (PER), WAEE, (EXRAR)
A PFRARREC " o TR YRR, R
3, HABOREES . AT g o, iR b
T TIRYT MR B0 B . PR 5l b
2 WATHRAG . R A, HAk sy T 2
R, B-A HEEAHIRAE . 20, e, B-iE
NH L #Eh T, R B e L A
i, MEFEA . R-FERER ., 5 SR, o T A A
EERAAY . W, RV AR . B
K. PUEYE . PR RO0E SRR R L PO R
AT G A 2 RO PR R BB s R 4
XS PEIRA KR HAT A IO B, A3 B R
PERR AL S Iy, JF & B PY AR £ R £ 1R R AL
(CKEAF) HA BEMHMAIEN, SRS %
FRALEEAT P ARAE I OT S, I 0028 SR AR AL
i, LI R AT PRI B A

1 8

L1 4y SPF BRI/, MEMERF, A5
I 18 ~22 g; SPF 24 SD K, WEMEA, (KB
250 ~300 g, FHYEAFIES SCXK H:2014-0002, ¥
P R R SR sy b 3R

1.2 X% VIR TP A SO T R L,
28V TP RS ST BERUSAR T ST 514 E N I IRR
Curcuma kwangsiensis S. G. Lee et C. F. Liang )T
BRRRZE, MZEE R (= 4ER 25l By A7 FRA W
L5 150124 ) 5 FFRIATESI (VLI T FRAEALEE 2y
WA R AT, 4165 20150207 ) 5 FhRE IR
S [m REZL () ARAA, #itS
150205 ] 5 0.9% SAALIITEST R ()7 PUAR IR 2450 A7
MR, b5 20150323) o f3 M (35 Sigma
AF], it SLBK3896V) ; —&fbBk (sr#ral, [
BRI A R A, b5 20151102) ;3 —%
B (NO) & (AR BRI ) . KB B
-1 (ET-1) | Ifi#X B, (TXB,). 6-Fi-fi5] R
F,, (6-keto-PGF, ) ELISA i & (F R ENAY)
TAEFEFEAT, 453k 20160516) .

1.3 A& EV3 jiedezskde (JLaORAZERHMY
FATBRATR]) 5 XMTD-8222 45 T4 ( LR
S A R E]D) s 7226 AT WA6EEH (E
AL AT AR AT R R ) 5 FA1004 B ERL 573
K (P E#ERRRE)T) 3 Multiskan GO bR
A (ZE[E Thermo Fisher Scientific /3 &]) ; Universal
320R ki s S VR OBl (7 Hettich BL#{XA%
23w]) 5 SA-6000 [ B ifit it A2 AL (Jb TR A

TR R RABR AT o
2 Fik
2.1 ZmzEAHE AT, 8 fFiE
KL 1 h J5RE 2 h, J8d, 293P 8 f5 &K
BIZ 2 W, BK 1 h, 38, AIFIEM, ik,
WA AE ST T8 . BGE 8T8 HZE MK
B, kA mE . E05. CROER. IE TR
W, wWoUEe s, MR, B TRAh RS T
fe, o als B A, S5 SRR, TE T B,
IR, ARSI LR SRS
2.2 AXEBRFEFIREREERNEST 60 H/h
BBENL T A Hd, %EEd (60 mg/kg), LR
SERFRAAL, . mRlEA (1.5, 3.0, 6.0 gk
Zi/kg), HH 12 B, HAHBHEFHZA 1K,
HHMNATERBIZRMIK, L8 do 755 R
251 hJ5, /NETE R T ST 1% 1 SUSE R W
(100 mg/kg) LAF & BRI L BL, WEIfid #iE
5124 ~72 h 5 R AR FIB R K
2.3 RAFHHRFHROERES 50 HKHE
BlorA2s FIA, I ZE5E2H (30 mg/kg) , LR CPRHR
A&, . mRIE4(0.75, 1.5, 3.0 g 4 24/kg) ,
10 B, HiBHESSA 1R, SHA%
TR, EE7d. RIRGZ)E1h, KR
MEIETE 55 10% /K& 51 (0.3 mL/100 g) R,
FEfRIAR L, MSEBIE Y, 208 22 4
Hlk . Ak, B3 B H AR R O,
BN —RKEE RS em OFRER 4 S FRL
£k, 50 U/mL JF & FE KR T, By
— iy 5 A AN KA, D0 — i 5 A IR B kA
e, U RSl ER KSR AEER , FTHF IR, TR
FEHL 15 min J5 oW, 2B, EIEAR B X
FMVEIN, PRE BT, AT 825 224 o o B Ryl
IBE, R MR R, AR,

AT LA i) % =

2 AL IR - 225 MR | |00

7 HAL MR E
2.4 FeCly, iFFRAMRA AR E T 60 H KR
BEALS M 25 AL, BRI, I %€ 4 (30 mg/kg) ,
LR TR AL, F. &Rl A (0.75, 1.5,
3.0 gA:2h/kg), B0 1, [N HEBGLS
VIR, 25 A4l R YL 45 T SRR Rk, 2
7 do RRGZ 1 h, KEMEEES 10% KEGH
(0.3 mL/100 g) REMEE, M8 Kurz 5360 f i,
XPAE . AT PSR B K AT 4 B, A TR L
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ZEMrBs s 2 em RKBE, N 7 CE OB i 4 A L 4H
LU/ SR (4 em x2 em), HUPNIEARSR
(2 emx1 em) A 50% FeCl, W hiREG, ¥
HBAAEC BN ASUEkE L, SAdEEoR
AR FRER KA /N IELR 46 30 min 5, EERIEARL,
if 30 min T A7 HE B Bk B 4 mL, 4 C,
3000 r/min 0> 15 min, BT, ELISA 3 &
ET-1, 6-keto-PGF, . TXB, /K-, fil§ ki 5 fif v i
FE NO ZKF- BUME , BT A= 00 i A% 546 1 457 B 35
Mk, ke BT R4 B IR, AR IR
A I

2.5 hmATFER R HKR, % “2.47
WUR Il orhy 6 41, 16556 RE&GZ5fE 1 h, BREs
FIZHAMS R NSRS FIREK (0.8 mg/kg) , 2

WHES 2 h JF&4H (BRzs Adsh) KR A KK
(0~4 °C) AR 5 min LLIE B 20 M: il A
RIS ORISR, REASERASK 12 h, 16457 KoK
W8 25 1 h J5, BB ES 10% K45 & B
(0.3 mL/100 g) JikEE, 18 ESMNCRINS mL, x4
MR (A8 %200 s, 3057, 557 187!,
3000 o/minB.0> 15 min, S3E§ i, e RN,
2.6 %tk SRAH SPSS 19.0 A4, It
EEORUE (2 xs) FUR, R EEBCRABHERER
F 25T (one-way ANOVA), THECH R x* K
B, P<0.05 NESEGI¥EYL,

3 &R

3.1 s REBB A SEHAHLK,
TR TGRS 45 570 0 2H ] I 3 ik 2 2L i A4 5

LRESS R 4 b FR2EATEE 2 REEST, FTH 1 BEKRE (P<0.05, P<0.01), AWK,

Fx1 TAERAZBRZESUINNRELEEENENE (X5, n=12)
Tab.1 Effect of CKEAF on formation of mouse tail thrombosis (x =s, n=12)

o~ b= R I 2R R H S AR B BREKEE/
(gke™") Sy R s A em
254 — 10 2 2.56 +0. 86
1L 538 2H 0.06 2 10 1.51+0.57*
JTPYHEAR R CBEFRAART EE2H 1.5 4+ 8 1.73+0.72*
TR SR B b ) 2 3.0 3* 9 1.63 0. 64 **
JUPYHEAR SR SR e ) 2 6.0 3* 9 1.61 0. 63 **

52 AL, * P <0.05, ™ P <0.01

3.2 M RASHFHMFH AT RGO S5
HHLHL, CTR ORI 20 25 AR AR
H (P<0.05, P<0.01), IUFEH R A 025
e HARILE 2,

R2 IEHERZCERZEHLI AR NEKEHE LK

BI%IE (X +s, n=10)
Tab.2 Effect of CKEAF on formation of rat arteriovenous

bypass thrombosis (x s, n=10)

CWRTR A 450 B 20 7T 3 PR AR AR iR (P <

0.05, P<0.01), BEHF NO, 6-keto-PGF, 7KF-

(P <0.05, P<0.01), P&k ET-1, TXB, 7K

(P<0.05, P<0.01), Efkl33 ~4,

R3 THERZERZEHLNARMEEEMNZME (X
s, n=10)

Tab.3 Effect of CKEAF on rat wet weight of thrombosis

(xxs, n=10)

- N ¥ T
5 R MR
(g-kg™) mg 2%
AN — 23.52+4.63  —
IS 0.03 16.21 +3.43 **31. 08

PR IR BT AL 0.75
PR MBSO A 1S
IR LM BB AL 3.0

W 5 A4 R, " P <0.05, P <0.01
3.3 stRReti®EF A NO, ET-1, 6-keto-PGF, .
TXB, K-Feh#m S 4 i, BRI 4
FERERM (P <0.01), IMEJEMRHLE, NO, 6-
keto-PGF, 7K &K (P<0.01), ET-1, TXB,
KFEWEFE (P <0.01); SHEMALLE, L
1240

18.71 £3.93 " 20.45
18.32+3.75* 22. 11
17.58 +3.62 ™ 25.26

215 FlE/ (g-kg™")  MRIEE/mg
ZHH — 0. 00 £0. 00
HETRIZ — 7.36 2. 12
1M E38 41 0.03 3.98 +1.25%
JTVEHEAR SR BRI AR B2 0.75 5.12 1. 66*
JTPEFEAR LR TR PR 2 1.5 4.81 +1.58"
I VA 2.8 2 BE AT 5 7 4 2 3.0 4.52 x1.46"

T S A4l TP <0.01; SRR TP <0.05,
#P <0.01

3.4 raMhpmkRRATFHY A HEH
ZH L, AR 2 A ol B A I KK R T S
(P<0.01); S, LR CHRERL45 5 i
An] B EBEAEPIE (P <0.05, P<0.01), Bk
%5,
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x4 IEABEARZEHBZEESAMAY NO, ET-1, 6-keto-PGF,,,. TXB, /KEHEIM (X +s, n=10)

Tab. 4 Effects of CKEAF on levels of NO, ET-1, 6-keto-PGF,,, TXB, (x s, n=10)

1 K&t/ NO/ ET-1/ 6-keto-PGF, ./ TXB,/
(g-kg™") (pmol-L™") (pg-mL™") (pg-mL™!) (pg-mL~")
=4 — 35.34 4. 31 75.58 = 15. 44 457.89 +66. 18 388. 68 +87. 69
R — 26.71 £2.89*  115.27 £22.31**  358.82 +48.77 " 586. 85 +141. 59 **
Il 3 41 0.03 32.39 +£3.98% 83.25 +18. 71% 443.39 +56. 36" 401.37 £112.71%
JUVEFEAR LR O AR A 0.75 29.89 +3.22% 90.51 +19. 23" 415.92 +51.71% 435.71 +132. 47*
T VG A R ST A H 77 4l 1.5 31.02 £3.55% 88.13 +18.97% 426. 89 +52. 69" 414.23 £121.39%
T PR 8 TR 7 = 71 2 3.0 31.25 +3.79% 87.45 +18. 87* 431.39 +55.21% 406. 82 £119. 62#
S AL, P <0. 01 SHERA A *P <0.05,%P <0.01
RS ITEAEAZBZEDINAMMRARMERTZAZM (x£s, n=10)
Tab.5 Effect of CKEAF on hemorheology of acute blood stasis rats (x +s, n=10)
- K/ _ %ﬂ‘ﬂ%ﬁfﬁ/ (mPa-s) - - I F
(g-kg™") 200 s 30 s S5s Is (mPa-s)
24 — 4.31 £0. 41 5.52 +0.56 8.72 +1.05 18.51 £2.67 1.37 0. 12
RETRIZ — 6.37 £0.62* 7.98 +0.77 * 15.63 £1.64 ™ 29.83 £4.28 1.71 £0. 18 **
1L FEm 41 0.03 4.86 +0.47% 6.57 £0. 63% 11.65 1. 17%# 21.81 £3.26% 1.45 +0. 13%
T VEERAR R BRI 0.75 5.68 +0. 55" 7.22 +0.73* 13.95 = 1. 48* 24,88 £3.92% 1.53 0. 16*
IR R OBEBA ARG 1S 5.41 £0. 54" 7.02 +0. 68" 13.52 +1. 42" 23.52 +3. 82" 1.49 +0. 15"
THEAR R OB mmlmal 3.0 5.15 0. 52% 6. 68 +0. 66* 12.41 =1.31% 22.51 £3.61% 1.48 +0. 14"

0 5P R, 7P <0.01; 5HAILH 1A, *P <0. 05, %P <0. 01

4 itig

RN AT 2 SEULR A ZE, 5| I
'f@”ﬁ CanaCy ARG . 0o o B He XL, il e 2
&), HRLEBOER, BURRE R, i H KRR
AEMETN, XN R AR R E, SR
YERIE 2y HAEEE L, RSB A, T
FAR LR 2R AT 8 0 ) ORI S/ U
R EcE MR EKE, shiffhkss i K Ui igE
AR, FRHPT AR B

FeCly e AL Y B2 361405, I /N AF 463 43 1l
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MR EEFT R AL, XTIMARTE = A MSIER, F&

DR 20 LA A,k P R0 L INAS T £ 285 BRI A
R, [ IR T 0L AR ) 7 A 6-keto-
PGF,,, idillE % Ishsnl %0 PCL, /K-, TG &
T b A P R g A TXB, , 3 I i 4 b s AT
W TXA, Ko AR AL, | AR 2K 28
A AT SE B FeCly 375 AR P I A K BRUMLTE NO |
6-keto-PGF, /K-, B#AE ET-1, TXB, /KF, MM
g 104N s R A 1 W (1 9D | A

ML P A8 2 5 IR o s i A s v, 20l
LR R e o o W 1) - T 1= 1R713
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L A I o0 91 T s 2 4 A 1
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k&S FLEE S K RAS PRI BB, RE B TFARL, BRI, PHEGIRA, SRR, . AR (1.2,
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