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Talnah b FAARL B MEERL TRHL M2 £ RV
1. WHL T K= 25%=08, Wil Al 310014
2. GNP, WL &M 318000

# . BHE9  HEPUZ4E Crocus sativus KLY 54048 Carthamus tinctorius 7K 4 K 2 = BEME R I FTIAAE - . 753
SD KEBENL AR IRAL . PRI . PULTAERE (50 mglkg) 2H. FHLIEH R A (50 mg/kg) 4. PHAAE/KEEY) (200 mg/kg)
#l. ZLTEK$EY (700 mg/kg) HANRTHIULAR (50 mg/kg) £, KR sc B B SV B IEIATLE T4 T 7 d,
W82 % 25K Bk I P 1) < gk 1L 86 J5 A B 142 prothrombin fragment 1+2, F14-2) ik 11 B 475k 11 i 55 &) (thrombin-antithrombin
complex, TAT). E 1S (protein S, PS). MM KFahR. MAEMAHIIE R £FIE R GAH e b5 LA B AS S0 ko 22 1 A8 4k
EL. R SHEMAE:, FAZAHE RS TR (P<0.05), IMiEH F1+2 Al PS /KF &% 4% (P<0.05. 0.01);
BREAERKITMAL, HARFAZYLMTE T TAT KT8 FK (P<0.05); PHLIERAMBILAIEH L E A 4 150 s UL RK
A FE AT A R R B 5 PR (P<<0.05); THATAERRYL. FRBELIIET R A GURPEL AL /KIEYA 60 st U131 4 g
EERK (P<0.05. 0.01); FHLERRA . BRI AR A GUMLIEKIEWAL 10 sTUIL R4 M5 B2 % (P<<0.05.
0.01); FLAAHALAANMRESREEZ#K (P<0.05); FAAHARNRIMIEF =B H# (triglycerides, TG). SAHMEE (total
cholesterol, TC) Flwh% i l6 25 EIE [ | Chigh density lipoprotein cholesterol, HDL-C) 7K &M% (P<<0.05); PUZLiEMR
HAMBIEITE O R A LMFEPRLAREEES (aspartate aminotransferase, AST) &1 & 4K (P<<0.05), PHLIIERRA
VUL KR LN LT A6 K SR 4E 33 v TR R B4 2l (alanine aminotransferase, ALT) JiF % B35 4L (P<<0.05); &#45254
I3 AP B G VI HIY - (plasminogen activator inhibitor, PAID Al D-— 34k (D-dimer) 7K &2 (% (P<<0.05. 0.01),
POLLAE IR A PG L0 A8 KSR & & 6-Bd-RT AR ZE Flo (6-keto-PGFla) /KFEET R (P<<0.05); #4254 KR IME M
e ivRIsD . g5t AP ERR T REARE G R A, PHATEKRYIMBUIARE I T aKEY.
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Anti-thrombotic effect of Crocus sativus and Carthamus tinctorius
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Abstract: Objective To compare the anti-thrombotic effects of water extract of Xihonghua (Crocus sativus) and Honghua
(Carthamus tinctorius) and its main active ingredients. Methods SD rats were randomly divided into control group, model group,
crocetin (50 mg/kg) group, hydroxysafflor yellow A (50 mg/kg) group, C. sativus water extract (200 mg/kg) group, C. tinctorius
water extract (700 mg/kg) group and aspirin (50 mg/kg) group, rats were sc adrenaline to establish acute blood stasis model. Drug
intervention was given for 7 d before modeling, coagulation time, serum prothrombin fragment 1+2 (F1+2), thrombin antithrombin
complex (TAT), protein S (PS), blood rheology related indexes, blood biochemical related indicators, fibrinolytic system related
indicators, and pathological changes of right carotid artery were observed in rats of each group. Results Compared with model
group, coagulation time of each administration group were significantly increased (P < 0.05), and levels of F1+2 and PS were
significantly decreased (P < 0.05, 0.01); Except for C. tinctorius water extract group, TAT levels in rest administration groups were
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significantly reduced (P < 0.05); Blood viscosity of 150 s™* trimming rate and hematocrit in crocetin group and hydroxysafflor
yellow A group were significantly reduced (P < 0.05); Blood viscosity of 60 s trimming rate in crocetin group, hydroxysafflor
yellow A group and C. sativus water extract group were significantly reduced (P < 0.05, 0.01); Blood viscosity of 10 s trimming
rate in crocetin group, hydroxysafflor yellow A group and C. tinctorius water extract group were significantly reduced (P < 0.05,
0.01); Red blood cell aggregation index in each administration group were significantly reduced (P < 0.05); Levels of triglycerides
(TG), total cholesterol (TC) and high density lipoprotein cholesterol (HDL-C) in each administration group were significantly
reduced (P < 0.05); Aspartate aminotransferase (AST) activity in serum of crocetin group and hydroxysafflor yellow A group was
significantly reduced (P < 0.05), alanine aminotransferase (ALT) activity in crocetin group, C. sativus water extract group and C.
tinctorius water extract group were significantly reduced (P < 0.05); Levels of PAI and D-dimer in each administration group were
significantly reduced (P < 0.05, 0.01), 6-keto-PGF1a level in crocetin group and C. sativus water extract group were significantly
increased (P < 0.05); Vascular endothelial shedding of rats in each administration group were decreased. Conclusion
Anti-thrombotic effect of crocetin is better than that of hydroxysafflor yellow A, and anti-thrombotic effect of C. sativus saffron

water extract is better than that of C. tinctorius water extract.
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A2 Fa BT PR PSR R GRS, TR IE
ORI RN LA P s s SRR, T
SR AA 3% B AR R R ARE 2E DAV L REREAS 5 M
AR KRR S TR R, B NS T
PR R o ARV PN A4 DRI AR S el Lo
i 5 S S 50 T AE T NBOZR AE IS n, Bl 5t
ST NEL 1/4R), R, R AR TR AG YT AL
TE R HAS R OS2 1R 24 oA 3 S R s

PE4I4¢ Crocus sativus L. N JERFEL {6 BBk
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I I A Bt 142 (prothrombin fragment 1+2, F1+2)
KA & (b5 20190823-30674A) . K Ifi B 11kt
MEFE A (thrombin-antithrombin complex, TAT)
KA & (b5 20190823-30671A) . L1 A BT
Yp#H1%) (plasminogen activator inhibitor, PAI)
MRF & (it 20190823-30862A) 2 11 S (protein
S, PS) KA & (45 20190825-30302A). D-
— R & (D-dimer ) £ WX K & OCHE 5
20190820-30086A ) 6-Mil-Hif ¥ It & Flo (6-keto-
PGFlo) il ({5 20190824-30025A) I
H EER AR R A A
1.4 Y5

LBY-N7500B %Y [ 3 fil i 22 4% . LBY-XC40
RACT AR PR 2 E A (IR R A S A R
Ad]); BX43 BEBMEE (HA Olympus A F]D;
RM2016 B EEY) A AL ( RigPR-RAER A TR A F) s
7020 B4 H B A BT CHABSLAFD.
2 FHE
21 HYRIHIE
211 PHATERRIR B MIE % A AERE 700
mg, MFBE K, NN 0.5% & FF L 4F 4 R
(CMC-Na) ¥, Fe/iRA], Bel sk Eak N 5
mg/mL 75 £LAE R TR 2 o
212 RELEEERARBRMH &S Rty
ferE 3 A700 mg, BFESROHT, IO 0.5% CMC-Na
IR, FR50IRAT, WO RR 2N 5 mg/mL 5
Falei R ARER.
2.1.3 TPHALE/KIEVIRIHI R RIS AL T A
LB R 200 mg, BN 10 mL 7&K, #8730 min,
Jet, BIAS R EIKEE N 20 mg/mL (PG LA KR .
2.1.4  ZAEKIEMIRISIE FRELLAE Tk K 700
mg, A 10 mL Z&187K, #7530 min, jEt, RI43
JREWRE Y 70 mg/mL HIZLAEKIRY) .«
2.1.5 Bl =] UMK IR B VR A i) & EXT ] DT AR g i
J 700 mg, HFEEEKT, B 0.5% CMC-Na i& ¥,
FRAMIRA], BOH BT VRN 5 mg/mL R =] VT AR
TRER
21.6 HR'E EIRFEBAH S BERRE B
% 10 mg, MOATGCH ZATKER, T4 10 mL,
B35 Bk 1 mo/mL SRR IR =AW
22 BiR. P54

SD KEBEHLA AN BAIZ . PHLIEIR
(50 mg/kg) 4H. FRILLfEiE 3 A (50 mg/kg) 4.

PELLAEKIEY (200 molkg) 4H. Z0AE/KERY (700
mg/kg) ZLFIFTE TLAR (50 mg/kg) 21, #5408 K.
BEEPH ig AHNZ5Y) (10 mL/kg), XPHEZH. A5
H ig SRR 0.9% AN AW, 1 k/d, ESE8 d.
ST EL AL, LK R S s Y
7.8 KRG 1Lh)E, R4S, HApHH KR
sc 0.1%'% L iRE (0.8 mg/kg), 2 ¥k/d, [aIBE 4 h;
H 1K sc0.1%F LIRE 2h &, B KRB 0~2 C
VKK FROKIB B 5 min, 58 AR

23 TLAHFLEN 2 MMFRE KR LEMER
EppA

FR 4 STk kD8, 55 7 KA 2 Wk sc T BIRER
1h 5, FERRJEHEE 5 mm LB R H i, 5 i i
WEEPOY b, M EAAGRYFE 5~10 mm, FEIZRIJF

BT, &5 10 #PH T8 6 F Sl i B Ak i) 42
Pk 1k, 2 min JEPT 440t A (R G, SO EE 2~5 1
Bk 1R, BPEA YRR 22 h), RIE gt i 18] .
LA R, RRAEEASIK 12h, ip IREE%Z (30
ma/kg) BRI, N8 BN, 420 & i B A
M F14-2. TAT 1 PS KT
24 PELAEFLLEX 2 MFHRE KR MR HE
e i:ton: oA\

KEMMB T HEROPUEE b, XA B30
ARG 240 B Shit el £ 400 5E 3 MTih =
(150, 60st, 10s™) NHIAMEE. AAE
FURDZT 4t i SR S 4R 40
25 PHLITEFILIIET 2 M HAAR BY KRR I 4 1L 45
e i:ton: 0!

Heiui g, RRHARAESR M, 3000 r/min &0
20 min, HUMiE, RH2HNENS AN E =B
Hh Ctriglycerides, TG) . = JH [E EZ (total cholesterol,
TO). =& FENRE EHEEE Chigh density lipoprotein
cholesterol , HDL-C) 7K “F fll K & & 2 # & I
(aspartate aminotransferase, AST). %R & N
(alanine aminotransferase, ALT) &%,

26 MARFMLAETAMMPER KRIAERSK
EisLa=0pA

FE AR50 G B A S - PALL D-dimer £
6-keto-PGFLa/KFs
2.7 PLEALLIEX 2 MAHRE KRG Sah bk
RIEETL AR

KERBESHEARSE, HUG B0k, T 10%H P4
IR e, Ak sy, 3T HE Qe
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T B WS A S8 ko ARk
2.8 BritFAiE

K SPSS 19.0 B AT H4E /4, HdiE LA
X+ STz, AR t k.
3 #8
3.1 PHLITEFNLL L X 2 M 4= BY K 5R &R I 4% FR
oA

Wk 1R, SOHRA i, ARG R I
I IA) S 5 4608 (P<<0.05), ML F14+2. TAT Al
PS /KPR ZETHE (P<<0.05. 0.01); SEAILH LLEs,
&4 2 H g LN A R 2 S (P<<0.05), F1+2 Al
PS /KRB ERL (P<<0.05); FRLIE/KIEA, H
R ZHE TAT KR ZE L (P<0.05).

32 WLIEFMLIEXT 2M MHRE KR MR+
EFi- o= 0pA!

W 2 fios, SiEA i, BRI 3 AL
R A MR 2040 A AN L4t SR AR FR 45030 (B
EItm (P<0.05); SHRAIAILLEL, PHAAERRAL .
FREAICE O R A AR A TLARZ 150 st Plia R
(1) 4 1L 286 5 R 20 4 ff A I 35 PRI (P<<0.05);5 75
ACIRA . FREOLTEER A A [T LA
P LA/ BRI 60 s 07130 6 1) 4 i 6 P 3 35 PRI
(P<<0.05. 0.01); PUZI{ERRH. FRIEAALH R A
. Bl E UUARZEFI LI ALK 3EPIZH 10 st YT 2 4
M BZERIL (P<0.05. 0.01); K254 4

RERBIEERIL (P<0.05).

F 1 BLAEMIETT 2 M MFPER AR BRMIEMRMFM (x+s,n=8)
Table 1 Effect of C. sativus and C. tinctorius on blood coagulation in rats with acute blood stasis (x +s,n=8)

ZH 51 5l E/(mg kg ™) i LI 8] /s F14-2/(nmol L.1) TAT/(pg mL™) PS/(mg mL™)

pagil — 200.6+16.0 6.3+2.2 14424204 214414

Y — 183.4+19.8* 9.4+2.8" 182.3423.8* 25.6+2.1#
R =] T Ak 50 199.4+155" 6.9+2.2 149.14+17.6" 21.5+34"
PHLLIEIR 50 201.9+17.1" 6.14+1.5" 149.14+17.8" 21.6+25"
BRI EE A 50 198.3+13.2" 7.0+1.4" 156.5+16.2" 22.7+25"
[N &L 7] 700 198.0+19.6 6.3+2.9" 155.3+15.4" 20.6+45"
AR X\ CirtY) 700 197.94+10.6" 7.34+1.0° 163.2410.2 22.143.0"

5xRA A #P<0.01 ##P<0.001; HHEAIAHE: "P<0.05 “P<0.01, X[
#P <0.01 #*P <0.001 vs control group; "P <0.05 **P < 0.01 vs model group, same as below tables

2 WAL 2 MFEE K R MR T XIERRND (x+s,n=8)
Table 2 Effect of C. sativus and C. tinctorius on hemorheology related indicators in rats with acute blood stasis (x +s,n=8)

R
415 R Kg™) —eo éfgfﬁggz L i AR, AR

xof HE — 6.24+0.80 9.51+1.37 21.424+4.82 59.2943.35 3.34+1.14

FETY — 751+152%  11.2342.20¢ 28.01+8.64*  64.1315.06* 4.79+1.80%
i =] T Ak 50 5.78+1.20" 7.69+1.74" 17114531  59.00+2.94* 2.91+0.38"
PULLAEIR 50 5.76+1.17" 8.21+1.99"  17.86+8.14" 57.38+7.03" 3.31+0.73"
PRI EE A 50 6.29+1.00 8.95+2.70" 20.33+7.85°  58.38+2.33" 3.16+1.03"
(AR & 2] 700 6.69+1.14 8.58+1.94" 21.631+8.96 60.75+2.71 3.43+1.19"
AR\ i) 700 6.42+151 9.04+2.60 20.09+7.39" 60.29+3.99 3.25+1.01"

3.3 WLATEFLITEXT 2 M M H4E B K R i & {45
eSO A

AR S WA RS B MR AT R %5 1),
MAALFE B 2 S R R T8, (A1 A4 11
FERI, AST. ALT M BRHLARILSE . MRS
WG AEAR o i I I A2 A R 4 5 AE 1) 25 20 il 4
AT DA /MR S (23R IR IS AL . 5 B AR TE 1R
TG. TC 1 HDL-C & = iR MUAE AR R M Fabm . Wik

3, EXTHRAH L, B K RIS TG TC.
HDL-C 7K“FLL K& AST. ALT iEME R ETE (P<
0.01); HEARIMLE, HAAARNRIMEF TG,
TC Al HDL-C &3 %k (P<<0.05), PHLIERR4.
BRILAE A A AR A IR Mg+ AST i
PR P (P<<0.05), FHLLERR4L. [ ] LAk
PULLAETK S ALK S A TG ALT 35 1%
EEFK (P<0.05).
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=3 MORFMLOIETT M MFESR KR M4 LK IEFRIINT (Xx+s,n=8)
Table 3 Effect of C. sativus and C. tinctorius on blood biochemical related indicators in rats with acute blood stasis

(x+s,n=8)

4151 F&E/(mgkg?d) TG/(mmolL?) TC/(mmoll?) HDL-C/(mmolLll) AST/(UL?Y ALT/(ULTD
payiict — 0.43+0.08 1.940.2 0.70+0.05 200456 55.24+7.7
Y — 0.61+0.14* 2.4+0.2% 0.78+0.04* 278+62% 78.0+£12.7#
B =] T Ak 50 0.41+0.08" 2.2+0.2" 0.68+0.09" 212+40" 66.0+9.6
[UpARIA 50 0.42+0.08" 2.04+0.4" 0.70+0.07" 198+31" 61.04+15.3"
BREIROR A 50 0.43+0.06" 2.240.3" 0.69+0.08" 203458" 69.0+12.1
[EEAR I €5t 700 0.40+0.08" 2.1+0.3" 0.73+0.06" 248+48 62.8+14.6"
ALK 700 0.42+0.09" 2.2+0.3" 0.76+0.03" 247422 62.3+19.3"

34 WAL IMMFPRBE KRBT ARG
FEFRAOEZ T

WK 4 Fiow, 55 IRAL e, AR A i3 PAI
A1 D-dimer /K2 # Ft 7 (P<<0.05), 6-keto-PGFla
KT RERK (P<0.05); SHRIALE, %A%
¢4 PAI F1 D-dimer /K~ &35 B4k (P<<0.05. 0.01),
Bif =) DT AR 2H . 7 21 46 IR 4H AN 4 40 JE K 32 9 4
6-keto-PGFlo 7K T2 & FH i (P<<0.05).

35 BATEMLIEITZR]
RIEBT AR

WK 1 AR, SXTRRAAREL, B2 K B3k
A PN R A LB B I s SR ZH AR LE, &4
YA R BRI N R iy s sb , Hh AL AR R A A
FRLT e A G I A P R AR B A
4 g

ENGIIRE Tl = M 3 TN W K=

4t I AR B K BR A SEh Ak

R4 BAEFMLENDEMPERKRLBRGIEROFN (x+s,n=8)
Table 4 Effect of C. sativus and C. tinctorius on fibrinolytic system index in rats with acute blood stasis (x+s,n=8)

2H ) FE/(mg kg ™) PAIl/(pg mL ™) D-dimer/(ng mL™) 6-keto-PGFla/(pg mL™)
Xt He — 4204.0+336.7 220.24+43.4 1385.9+127.1
it — 4658.84+321.7# 295.6+71.5% 1248.1460.0*
Ra =] DT Ak 50 4296.1+346.5" 218.8+60.7 1362.6+147.6"
PHLT R 50 4012.1+349.3" 204.3+14.3" 1388.6+154.1
BRHAHEOER A 50 3951.74+470.7* 216.5+454* 1277.9+216.3
PHLLAE KR 700 4329.4+251.8" 211.4+405" 1362.6+65.9"
ARIVCi) 700 4116.0+564.2" 205.8+45.7* 1247.94+157.3
. = o 100 pm
o] fo el ] DL PULTIERR
BT OE A PHLLTE KR ALK

1 BAEMIE 2 MAMRE X R A TEbmEELRIFAE (HE, X400)

Fig. 1 Effect of C. sativus and C. tinctorius on pathological changes of right carotid artery in rats with acute blood stasis

(HE, x400)



¢EH 20214E6 7 $52% H 128 Chinese Traditional and Herbal Drugs 2021 June Vol. 52 No. 12

3589 »

AEVER, UK RIS RS BT RO S P Y5 1
B _ERRER W, TR EZE . N g,
A FEOCR M N AR, 5800 RE
MAE R G KL =BRSS5 AR BTRAS 2  FIE
20, W] UL AT 25 By AR LR e ] BT A T
P 3 R o B AL A AR PR S Hp 1 2 ko
RlF, ARBRSEART, BEMEREAR 5 il pust i B A 45
G AR TATRY22, FL4-2 Al i it Rl 8 ) A i
(12 Bk A BE, AU P g I 75 A6 - UK 4 7
PREY, RTAE N R W7 AR T B 12 Wi 48 A 2
— 231, PS 2 A & AR e A 3 K e
FAPR, g, EH C KRG RVEN K FEEDT
BRI IR F~ o R B AR &7 F i L 1] 2 285 5% o vk il &R
GV TR bR, AR (0 00 58— AP B 5% AL ) 8] 1 45
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MAER, L ERR Nt B R E AR T3 stk 4
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21 2 R VA R G0N DR R IS BE 1Y) 1E I8 E
PEAERF MR ISR S 5 A SUE Bl B EEAEH,
5 R G0 AR SEOATAE A PP AR 7 il 1) 2 2L
fabr. PAl NLIERGFEEEIH R T, S 545
RGN, [AEAEH T AR RS D-dimer Z&4F
e TG . KR P AR R S PR R AR R
D-dimer 7K “F A e B Il Y IS TR 1 O 28T
6-keto-PGF Lo AT FIFA 2= BRI =4, BIFIFA K H
A RE Py R 4B M=, B R A /MR SR AR
A LEH, TS wA AR E, Wil
MR 6-keto-PGF1a 7K 775 82 AR T s fh 27, A
TR, DM S48 R0 0%, P44k
IKIEW) 5 LLAE KB B AR oy P AR A F AT
BT A RA N, (RSl eE g, At
FRANPE LI ALK IR 2.3 Tt =1 6-keto-PGFla 7K, T
AL KIRMIR R IR AE T 03k A THEAEH, $ER
PO LT AE IR 55 V8 2 A0 /K& mT Read it ) /B . B
R P R BPak A, M0 AR T AR -

SREIR, HARAMBZEaERAR AN
AMBE . AR, RERBIRERK, &
Y5254 TG. TC Al HDL-C /K-F-¥) BE FEK, Pha
TERAFBERE AT AR A HiljE AST 151

FHIEK, VHLLAEIRAL. PHALIE/KIRMAHANLLTE KR
PLH i ALT 36 PR R 2E BRI, RUITTZIE A
A R AMERIE TP ZLAE KSR LI E K 3R
Yo RERSZH K B JES P 70 P B DA L e
Vi, RUNEBRE I A RS2 20, 8 N
B RPN AR, IR, S N AR
SRR RANRT; 8 T 2T TA, KR
BT IR, M N BB Db, B
BRIk, RYIVELLAE KRR S2H
FLAAAR R 73 AT AR K SRS AN K (9 BE 22 AR A

L bRk, VHLAEER. AR EER AL T
ARV L ALK ST R A B2 st Az 1E A,
HENS SR I/ P B 453 103 36 RS PR A SR S 30 Pk A 2
ARA o PE LA RN Vot 0 i 1Y) 1A 5 1 P 0 TPk 404
HOER A, THLLAEKEEYIR M i 550 AR T
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