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Abstract: Objective To explore the anticoagulant effect of fucus vesiculosus FV on rats and its mechanism. Methods The Wistar
rats were injected intravenously with 20, 10, 5, 2.5, 1.25, and 0.63 mg/kg. After 15 min, the blood was collected to determine the
dose-effect relationship between PT, TT, Fib, and APTT. The Wistar rats were injected intravenously with 5 mg/kg. The blood
coagulation function was determined after 0, 7.5, 15, 30 min, 1, 2, 4, 6,12, and 24 h, for determining the time-effect relationship. The
half-life time of biological activity of FV was measured at doses of 5, 2.5, and 1.25 mg/kg. The activity of coagulation factors was
detected by chromogenic substrate method, such as lla, Xa, 1Xa, and so on, in the presence of Heparin Cofactor Il (HC-II) or
Antithrombin 11 (AT-Thrombin 111). Results APTT and TT were significantly prolonged by FV at 0.63 mg/kg. PT was significantly
prolonged when the dose was higher than 10 mg/kg, and Fib was significantly decreased. And the changes of these parameters had
obvious dose-dependent. FV 5 mg/kg could significantly prolong APTT and TT within 4 h and PT within 60 min, which was
time-dependent. The anticoagulant effects of FV 5, 2.5, and 1.25 mg/kg were eliminated by first-order kinetics. The pharmacodynamic
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attenuation rate constants (K) were 0.013, 0.019, and 0.048 min™%, and the half-life times of anticoagulant effects were 53.3, 36.5, and
14.4 min, respectively. FV had no obvious inhibitory effect on thrombin (1), activated factor X (Xa), and activated factor 1X (IXa),
and had obvious inhibitory effect on the formation of endogenous activation complex of Xa with I1Csy = 7.8 pg/mL, independently of

AT-111 and HC-I1. Depending on AT-I11, FV had inhibitory effect on the formation of exogenous activation complex of Xa with 1Csy =

11.6 pg/mL. Conclusion FV takes the endogenous activation complex of Xa as the main target, inhibits the activation of the complex
significantly, exerts good anticoagulant activity, and has a clear dose-effect and time-effect relationship.
Key words: fucus vesiculosus FV; anticoagulant; dose-effect; time-effect; coagulation factor; target
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Table 1 Dose-effect relationship of FV on coagulation function in rats ( x #s, n=10)

4151 Piilhe PT/s APTT/s TT/s Fib/(g L)
Xif R 0 203+15 222413 409+2.4 1.8040.20
FV 20 mg kg* 32.3+45" — — 1.434+0.14"
10 mg kg™ 23.2+2.3" — — 1.6440.15
5mg kg 22.0+1.6" 85.8+16.0" — 1.8140.20
2.5mg kg* 20.3+1.3 73.7+9.2" — 1.6440.12"
1.25 mg kg™ 20.6+1.0 53.2+5.2" — 1.70+0.14
0.63 mg kg™ 20.6+1.0 37.0+£35" 50.6+2.7" 1.78+0.17
LMWHC 426 1U kg™ 2724217 — — 1.49+0.08™
213 IU kg™ 26.2+2.1" 88.3+2.7" — 1.46+0.21"
106.5 1U kg™ 23.7+1.97 544+12.1™ — 1.714+0.23
53.3 1U kg™ 21.5+16 32.3+56" — 1.824+0.21
26.6 1U kg* 21.3+1.2 27.8+4.0" — 1.76+0.13
133 1U kg™ 21.4+17 244421 46.3+6.5 1.78+0.17

St 'P<0.05 TP<0.01; —: MH{XEIIIE R’

"P<0.05 P <0.01vs control group; —: exceeded the upper limit of the instrument
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Table 2 Time-effect relationship of FV on coagulation function in rats ( X s, n = 10)

4151 I [8] PT/s APTT/s TT/s Fib/(g L™

payis 0 min 13.8+0.4 20.3+15 426125 1.85+0.15
FV 7.5 min 17.4+0.77 7444877 — 1.65+0.05"
15 min 17.8+0.8" 80.1+8.3" — 1.66+0.09"

30 min 16.6+0.6" 70.2+5.8" — 1.74+0.08"

60 min 16.1+3.0° 51.3+3.8" 45.6+11.8 1.82+0.06

2h 14.3+0.6" 30.8+3.97 458+12.2 1.96+0.08

4h 14.2+0.7 23.3+1.47 421421 1.93+0.03

6h 14.6+0.9" 23.3+16" 429428 1.89+0.09
12h 16.2+2.07 24.4+28" 453+2.1" 1.13+0.18"™

24h 14.8+1.4 22.7+33 42.3+36 1.91+0.17

LMWHC 7.5 min 13.2+0.4" 29.7+2.2" — 1.85+0.07

15 min 132407 26.1+1.2" — 1.92+0.04

30 min 13.4+05 24.0+2.0" — 1.87+0.08

60 min 13.2+0.3" 217405 41.6+17 1.97+0.05"

2h 139407 226+4.8 41.4+39 1.994+0.14"

4h 13.84+0.8 21.8+1.7" 43.2+38 1.8940.05

6h 145+1.0 220+1.9 402+2.8 1.96+0.06
12h 148+1.4 228+1.7" 40.0+3.1 1.28+0.15™

24 h 14.04+0.4 20.5+2.2 413427 2.044+0.16"

Sy A E: P<0.05 TP<0.01; —: iBHAXEEHIIE IR

"P<0.05 P <0.01vs control group; —: exceeded the upper limit of the instrument
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1 FVIBRIIEF 1a(A), IXa(B), Xa(C), IXa-Villa
(D) FVII-TF (E) EM4HIENE
Fig. 1 Effect of FV on activity of coagulation factor lla (A),
I1Xa (B), Xa (C), IXa-Vllla (D), and VII-TF (E)
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