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The Development of a Bioassay Called Thrombin Time and Application
of the Bioassay in Study on Siwu Decoction and its Serial Decoctions
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[ Abstract] Objective: A bioassay called thrombin time (TT) was developed for screening potential thrombin
inhibitor and determining anti-thrombin activities of Siwu Decoction and its serial decoctions and some representative
compositions. Methods: The IgI'T prolongation rate was found to be linearly related to thrombin concentration. The
effects of thrombin activities were studied, for example plasma storage methods and time, the chosen of solvent, drug and
thrombin pre-heating time. Inhibitory activities of Siwu Decoction and its serial decoctions were compared including Shaofu
Zhuyu Decoction (SF), Xiangfu Siwu Decoction ( XF), Taohong Siwu Decoction (TH), Qinlian Siwu Decoction ( QL) .
Inhibitory activities of some compositions were determined. Results The suitable condition of optimized bioassay TT is
got. Siwu Decoction and its serial decoctions have obvious anti-thrombin activities. Anti-thrombin activities of those
decoctions are ranked in the order of QL(1Cs= 1.30 mg*ml. l) > SF(1Csp= 1.39 mg*ml. 1) > XF(ICso= 3.55 mg*
ml ") > SW(ICso= 8.14 mgemL ') > TH(ICs= 10.94 mg*mL ). Active composition of quercetin also has antr
thrombin activities. Conclusion The optimized method is simple to screen thrombin inhibitor and lays the foundation for
compositions of Siwu Decoction and its serial decoctions.
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2 HE

2.1 ek TT y200 e Bkt st m) K B 20058 5 ik D7) e
i, 4 fin 55 05 ) (3. 8% MM IR BN) 91 1 TR A,
2 500 remin | B0 15 min 8RR ML AR I E AR
FRINAF NI 50 WL, 37 CTE 3 min J i ASL[H
T — € I 6] 4 0. 1 mol*L™ ' pH 7.4 Triss HCI 2211
FiBE 1) 15 Ueml™ BRI EEAE 100 UL A HEE /K 10
WL 7 00 N 58 0 TR A8 174D [ s it 25386 1 R 70 BT 4
0SB IN [H] TT,

2.2 tedERZRIZ il TT 2K (%) = (TT- TTy)
[TTo x 100 . FH AN [F) 3 5 (1 JE il B, 0 753 7€ I B[]
TT . WHETT KK (%) . PLIGTT ZEK (%) X}k
1L Pt AR P55 A P9, - I AR 3 ) 1T A28 % ) 11
SEmbRAE 2k .

2.3 GUMPTEE L AT OC R L KAk
O, HEEE 15 258 358 4 KIL3K, 4 CHI

— 20 Cfik 70 g™ . 25w I, %5 s AR ¥
6.67%,5%,2.5%,1%,0.75%,0.5%,0.25%, 0. 1%
TRIZ (1) DMSO FH £ X 5% M0 B v P (R s . oLt s
[A), ZEF% 15, 30, 45 min 3 AN [A] 55, 25 58259 Al I
P T gt S ) 6 % 1 P i
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W AR, 37 CHL 3 min, JOAIE[R] Tk 15
min FRFFIRE S 10 UL A1 15 UemL™ ' JBEILES 100 WL,
WK TT, T 1GTT SEK R (%) , AR bRvE I 22, TH 5
WILBEE g . DAZEBEER KA I

2.6 e J7 AR SR M B4 T e O 2 43 Sl e
25 Hmol*L™ ", 50 Hmol*L" ', 100 MmoleL ', % 1F b
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2.7 HdlabER SR LA« Es) FRoR, A
TR K 7 22 90 Mt (ANOVA, 9 75 L% 1] 1.SD £
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F1 MPEEFEARXITT B9EM(x s, n= 6~ 8)

I 2R AR HL TT(S)
i
d1 d2 d3 d4

4°C  17.37%0.12 17.4310.40  17.0310.50 21.63 F0.42"

-20 C — 19.77 20.42"  21.73%1.61" 25.53%1.27"

Hodl g5 R R Y P< 0.01
3.2.2  ZWHS IR B LI TR) () 52 A DMSO
BURE 6.67% , 5% FN 2. 5% i vt 1L F ik 7] S 0 5 4=
HEKA LA B #F M ZE 5 (P< 0.01); 1% DMSO

o I TR P A S i 5 A4 B R K H LB = S (P<
0.05); 0.75%, 0.5%, 0.25% F1 0. 1% DMSO X ¥t I
BAERSS TR) 52 ) 5 2F B AR K 4L LU W 2 22 S (P >
0.05); WU 4 W &AW E 6.61%, 5%, 2.5%, 1%,
0.75%,0.5% , 0. 25% F1 0. 19 Jo} i 1L i st 1] 5% 09 15 7=
FER KA LT B ZE 7 (P> 0.05), 5 LK 2.
3.2.3 PG I (A B L A S PR M) BLSF A
1], SF L5t 1f it 3 [] 75035 15, 30, 45 min, AS[A]R 5 1)
SF Prist MG PR G 2 (P> 0.05), &5 R ILK 3.,

Fz2 BEXMTT BIFM(x s, n= 6~ 8)

WAL (%) TT(S)

I
6.67 5 2.5 0.75 0.5 0.25 0.1
DMSO 31.60 £0.29%  25.55%0.76” 20.48+0.977 19.13%1.08" 18.25F0.37 17.80%0.18 17.85%0.19 17.18%0.87
LW 17.6 £0.36  18.8310.99  18.68£1.08  17.10%0.50 17.20%0.56  17.68£0.99  17.8810.98  17.48 £0. 46
NS 17. 13 0. 97
5 NS 45 A Y P< 0.05,% P< 0.01
£=3 FURREX SF HUELEMERIEME(x £s, n= 6~ 8) 4 itip

AN SF P R Bt B L (U)

ERF{3] min)
Ilmgenl” ' 25mgeml” '  5mgenl”! 10 mgemL,™ !
15 8.23%0.00  7.0910.31 5.59 £0.06 6.13 £0.09
30 8.0910.05  7.0230.10  5.33%0.16 6.08 10.13
45 7.4140.21  6.9530.07  5.40%0.16 6.06 10.08

3.3 DUz 2 U7 ot i S PR I S SW, SF,
XF, TH, QL X 5% il B v 4 ¥ A 0 /E H . 1LSD 4%
F AL W] SW L5 SF, TH, QL Hi Sk i Bk 1 5 5 3%
ZES(P< 0.01); SF 55 SW, XF, TH i ¢ i B 3% A
WFHEZEF(P< 0.01); XF 5 SF, TH, QL Tk I & v
P B3 22 (P< 0.01); TH 5 SW, SF, XF, QL Hiikt
MmEEHE A B %R (P< 0.01); QL 5 SW, XF, TH
HHUEM S 2 E Z R (P< 0.01) . L sw 5
XF st i v 1 2% 22 5% (P> 0.05); SF 5 QL
P EE GG B 3% 2= 5% (P> 0.05) . 543 SW,
SF, XF, TH, QL 1) 1C50 . 1§ 2 ifn 1 & 14 5t 55 )i /7>
Jy QL> SF> XF> SW> TH, 455 L% 4.

3.4 VUi 255 WP AR R M R 43 kot gt ot B P 1) R
W) SRR /INEEDRAIAR K 2 Pt I iy % 1 5 55 1 A AT
K, S R3O0 R S BRI AN ) LS IR Bt
I 5 70 B E AT S8, 25 Bmol oL ' 5 4 -3
O- B S BT 25 Umole L™ ' Bl SR AT 25 Umol L™ ' J5
JLZEER CHUEEIE P, 50 Bmole L™ ' Il 100 Pmole L™ ' 2k
P /INBETROC B TE T, 25 RS .

. 70 .

4.1 AafEMhZemdar R g bRk ih 2, LhEs 4
Tolosteh gk If il ¢ P A W v . TT, 1T, TT % K %
(%), 1T JEKZE (%) 43 il Xt if Wiy v BEAE ] . TT
X #0155 A PR R AH G R AN = 0..93, 1T %
LI R SR AR S R A - 0.98 . AH PRI BRI S5
12 H AN R 22 B ARLEE AR 2 e, i DARE IR
AR IR A, B TT KR (%) T ZE K%
(%o ) T 5% i A A P& 50 o B A o] L ik HLOR 3L
Pda e o oA TT K4 (% ) % e il B v 5 A 1)
IR RBCN- 0.96, 17 1gTT ZEK: 3 (%) X} it ifn. il i
FE AR A e R B - 0.99 . BT DL 10T FEK:
(Gl ) B IR 5 A V1, s AT 0 B0 e, TH 5
2T I T O A

4.2 TT yEMedE A SO AL 48 TT L3717 2k
b, A OGRS NEE BTS2 0 E . AR e TT 78 H]
TGRS AR 1 2205 55 H0 Ok 0 ) RS A, i 2K
WA R A L Ok TT 92 T vk i J 40 561 751 1) 97
e, b T kSRR H SR L RR A, B v SRR,
A SRAEIF I LR T 4 CAE, 3 K2 IR i 45
BARSHBEMN N . — 20 CERAFILNE, £ M 5 fl
It AR, A J R SRR ot B, 0T e Al A 4
RIVEHUR, 3 B0 N T K . 5256, L 50 TT
VA 2 AR N 2 25 B0 JE SR AR LR, AT TT
Y L ESGE TT Yo A 2 . sy
AW — Pk 259 5 i K S R AR, ) — e
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#Fz 4 SW,SF, XF,TH, QL B35t MBS M (x £, n= 6~ 8)

i WU -
S M%J TOEKHE T ERE BOSRE L o
(mgeml.” ) (%) (%) 0, ()

W05 5294128 1.72310.02 9.0820.16 39.43  8.14
1 56.21% 2.42 1.7530.02  8.9130.12 40.59
2.5 71.55%£5.07 1.85%0.03 8.22%0.20 45.23
5 811t 3.64 1.91%0.02 7.8510.13 47.66
10 98.45% 2.07 1.9940.01 7.2910.06 51.39
SF 0.5 110.46% 554 2.0410.02 6.9610.15 53.59  1.39
1 79.98+14.89 1.9020.08 7.92%0.53 47.18
2.5 118.57120.88 2.0710.07 6.7810.49 54.79
5 187.66 212.27 2.2740.03 5.4310.19 63.79
10 149.75% 4.41 2.18310.01 6.0830.09 59.47
XF 0.5 53.35%3.81 1.73%0.03 9.07%0.21 39.56 3.55
1 64.96£10.41 1.8110.07 8.5110.45 43.24
2.5 8L67E£2.01 1.91F0.01 7.83%0.07 47.80
5 101.08210.24 2.0010.04 7.2240.29 51.84
10 54.49413.94 1.7430.11  9.0630.76 39.57
TH 0.5 38.46% 0.53 1.5810.01 10.0010.04 33.30 10.94
1 25,2+ 9.84 1.3830.15 11.3711.02 24.18
25 3B2E 100 1.5230.01 10.43F0.00 30.48
5 50.19% 1.56 1.7030.01  9.2410.09 38.42
10 58.83E 8.20 1.7730.06 8.78F0.39 41.36
20 194.70% 1.82 2.2910.004 5.3230.03 64.52
QL 0.5 58931 9.45 1.77%0.07 8.80%0.49 41.32  1.30
1 158.69 % 5.44 2.20%0.01 5.9110.10 60.58
2.5 146151 6.35 2.1610.02 6.1510.13 58.99
5 15527+ 8.55 2.1910.02 5.9810.16 €0.15
10 175.40 % 3.24 2.2410.01 5.6230.05 62.51

x5 RERTFEIOHERERT MR JREILFER .
W& BhER/NEERS SUE MBS TE (v s, n= 6~ 8)

RSO il | TrERKE  WIT @KE  BEERE P
(Hnol*L™ 1) (%) (%) (V) (%)
JRAR 25 7.80% 6.34  0.8110.40 15.19F2.67 —
FO-HREE 50 15371279 1.18%0.08 12.69%0.55 15.43
B 10 19.66%7.46 1.2840.17 1205112 19.67
R B 25 7.80%£ 7.08  0.78%0.47  15.3813.11 —
50 1591 £ 545  1.18F0.17  1269EL11  15.42
100 21.77F12.67  1.3040.27  1.92EL79 20.56
JRILARR 25 13.86% 8.95 1.0930.30 13.29%2.01 —
5  1473%6.19 1L1330.21  13.00%1.41 13.28
100 22.83%£9.69 1.34%0.19 11.65%1.27 22.35
HRNE 25 21.19F 7.6 1.30F0.17 1191 EL 14 21.00
Wit B % 25 553811052 1.74F0.09  9.0040.57  40.00
5 57.73%23.37  L7230.20  9.09+1.32  39.00
10 19690820 1.26%0.19 1215126 19.00

W 2 5 gt ot T ) PR . DR SGE TT VRN Tk
i PO 1 700 4D 97 3, T LA 245 49 5 it i g [] e B
HE 5 N 2 ) 0o} e 1L B TF) EL AR . ARSI W] 245 )
L gk At g YR N () 7E 15~ 45 min Y HHTRRE TE 2 R
AN, AT DA R P P TR B o S B R

4.3 RIS FE LIRS ) 2 ) A
AN I f S 1R OB DR 3R, A S GIF B I DMSO (1)
AR SEPEHIAE 0.75% LA S LT 1y 2% 48 1l 7
6. 67% LA A0 S8 0L I 1] V3 A7 30 35 5% ), 00) T 9 i
TS /NIRRT 53, AR 795 mT DAASE ] G /K B Bh
4.4 AHIFGT G N — Tl gk ol A0 T R 97 1) 4 B
o G B AR W 75% LI, 2
10 WL, 15 Usml™ ' B LABEMLES )3 17~ 19 s) ]
100 ML, 2595 &t T 15 min, 4 C#E 3 d
P& L 50 ML . IR 4038 - 25 S B
TR I3 A2 3 Bt 0L G P 07 I

4.5 EDUWG KT K o Buit i v D)
R KB AT 535 ) Bt Ll vE 7k . Bk TH 45,
VU037 sk A 8k 25 7 BRI A A4 b 50 5 T
VUM )%, Horr QL AT SF ot gt if. il 7 41 il 4 11
B . HE— 2% QL Al SF 7 HARERAL S (ST
ERFR/INEEDR SRR 2 33 O- BT R B REY W 5
BR i) LASIR) BEAT ORI, A IUM B 25 B AT B 1)
Pt f g Ve, Soe A S Y PURE IS PEYS . AT
FOUESE T VU4 25 T AT Pt i By 35 1, 9028 0
TEILVE TRy, iR AT I AR 7% 5w g 456 1
AP 5 P ) SO B T A

[ 3% 30k
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