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Abstract: Objective To evaluate the activating blood circulation and dissipating blood stasis effects of the compatibility between two
effective parts (DT, DF, DST, and DF + DST) of Salvia miltiorrhiza. with different doses on rats with acute blood stasis. Methods
Acute blood stasis rat model was induced by sc injection of adrenaline and ice water bath. The blood stasis mice were ig administered
with different effective parts of S. miltiorrhiza. The whole blood viscosity (WBV), plasma viscosity (PV), erythrocyte sedimentation
rate (ESR), and haematocrit (HCT) were determined to observe the effects of two effective parts of Danshen on hemorheology of blood
stasis rats. And the thrombin time (TT), prothrombin time (PT), activated partial thromboplastin time (APTT), and plasma fibrinogen
(FIB) were tested to observe the effects of different effective parts of S. miltiorrhiza on blood coagulation function of blood stasis rats.
In addition, the maximum aggregation induced by adenosine diphosphate (ADP) was tested to observe the effect of different active

parts of S. miltiorrhiza on platelet aggregation index of blood stasis rats. Then principal component analysis (PCA) and multi-attribute
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comprehensive index methods were both used to comprehensively evaluate the total activating blood circulation and dissipating
blood stasis effects of different effective parts of S. miltiorrhiza. Results The hemorheological indexes and coagulation
parameters of model group had the significant differences with normal group. Compared with model group, the effective parts of
S. miltiorrhiza with different doses could improve the blood hemorheological indexes and coagulation parameters in acute blood
stasis rats with dose-effect relation. Based on the PCA and multi-attribute comprehensive index methods, the group of high-dose
DF + DST had the best effect of activating blood circulation and dissipating blood stasis effect in all medication administration
teams. Under the condition of same dose of the effective parts of S. miltiorrhiza, the DF + DST could obviously improve the
hemorheology and blood coagulation function in acute blood stasis rats. Conclusion The combination of DF and DST has the
better effects of activating blood circulation and dissipating blood stasis in comparison with those of single part. It could provide
the scientific basis for more effective application of the compatibility between salvianolic acids and tanshinones in modern clinic
medicine.

Key words: Salvia miltiorrhiza Bge.; effective parts; compatibility; activating blood circulation and dissipating blood stasis; principal

component analysis; multi-attribute comprehensive index method; acute blood stasis
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Table 1 Effect of different effective parts of S. miltiorrhiza on whole blood viscosity and plasma viscosity of acute blood

stasis rats (X s, n=28)

., . » WBV/(mPa-s) PV(200 sy
2 FE(gkg ) o = -1 -1 .
200 s 30s 5s 1s (mPa-s)
X HE — 3.974+0.35 5.014+0.29 7.1840.49 13.4240.86 1.3240.11
FBEI — 5.354+0.34" 6.57+032"  1027+0.44" 21.994+1.09" 24640217
DSDW 0.10 4.14+0.27% 5.04+0.27% 7.7440.40% 15.86+0.77%  1.5740.05"
ASPL 0.10 425+0.11% 5.254+0.10% 8.1240.20% 16.06+0.56"  1.464+0.13"
DT 0.57 4.81+0.26™ 6.56+0.39 9.994-0.56 20.52+1.32%  23340.24
DT & 1.14 4.4940.20" 5.60+0.24" 8.9340.60" 19.40+1.46"  1.6710.11%
DT, 1.71 4.514+0.30" 5.434+0.38" 7.9740.50% 15.124+0.93"  1.5340.33*
DF 0.57 4.6140.10" 6.134+0.33% 9.6240.34" 20.36+0.62"  1.9140.23%
DF 4 1.14 439+0.23% 5.65+0.43% 8.564+0.73" 18.23+0.96"  1.6440.10"
DF & 1.71 423+0.12% 5.1540.18" 7.684+0.41% 1458+ 1.117%  1.4940.25"
DST 0.57 4.86+0.24" 6.544+0.36 10.09+0.34 21.8840.69 2.3240.15
DST + 1.14 43140.19% 5.83+0.21% 9.93+0.23 17.974+0.60%  1.7240.12%
DST & 1.71 4.1740.18" 5.20+0.14" 7.69+0.28" 14.9440.50%  1.5540.19"
DF+DST 0.57 4.724+0.21% 6.03+0.20% 9.78+0.28" 21.5240.76 1.9240.17%
DF+DST 1.14 446+0.51% 5.3540.32% 8.8440.60" 17.71£0.96"%  1.6040.14"
DF+DST 1.71 4.01+0.18" 490+0.21% 7.474+0.36" 144140817  1.5240.14"

Ex A TP<0.01; SHIBAILE: *P<0.05

P <0.01 vs control group; “P<0.05 P <0.01 vs model group, same as below

#p<0.01, FF



<3244 +

¢ %% Chinese Traditional and Herbal Drugs

B 47 F18H 20165E9 A

=2

changes of acute blood stasis rats (X s, n=8)

ASAEH YA 2 MMM AR ESR. HCT FUEMMINEEFEKIBEFRRIFNE (X £5,n=8)
Table 2 Effect of different effective parts of S. miltiorrhiza on ESR, HCT, coagulation, and platelet aggregation index

&/
15 (”i $;1) ESR/(mmh™") HCT/% TT/s PT/s APTT/s FIB/(gL™") ADP/%

gkg
pugicl — 0.2140.14 57284237 31.77+1.07 14.53+1.24 37.884+2.02 3.13+0.17 14.62+1.86
Y — 0831026 60331+246" 2598+1.127 117310427  29.04+1.19" 4.11%0.16" 26.11+1.62"
DSDW 0.10 03440.14"%  573240.65%  28.53+£1.51%  13.90+£0.85%  3643+1.70%  3.58+0.19%  18.48+2.01%
ASPL 0.10 02940.07%  56.8840.97%  2944+0.70%  15.05+£0.17%  36.184+2.13%  3.66+£0.80%  16.40+2.45%
DT & 0.57  0.76£0.09 60.16+1.57 26.02+0.43 11.9740.48 30.47+1.97 3.94+0.11 28.38+2.91
DT 4 1.14  053+0.16"% 59.28+137 26.5740.39 13.414£0.70%  33.10+125%  3.41+£043%  26.06+£1.46
DT & 1.71 0374£0.19%  58.65+1.69"  27.64+084"  14.68+0.81%  329842.79%  333+0.12%  20.25+1.74%
DF i 0.57  0.75+0.11 59.8241.14 26.630.66 12.15+0.66 30234121 4.0440.13 25.83+1.19*
DF 4 1.14  050£0.17%  59.84+0.83 27.18+072%  16.7610.61%  34.93+4.89%  3.6440.13%  21.554+0.55%
DF & 1.71 04240.18%  58.01£097%  2941+£1.68% 1653+1.19%  37.07+141%  3.424020%  18.60+1.92%
DST 0.57  0.66+0.18  58.23+0.85"  26.46+0.79 13.434£0.98%  33.1243.17%  3.89+0.76 25.12+1.28
DST + 1.14  042+0.08% 58254135  26.91+0.85 14.05+£035%  3525+156"  3.29+4048%  24.24+125%
DST & 1.71 030£0.07%  58254+1.04%  2836+£126" 1725+1.17%  37.01£1.68%  3.07£023%  14.93+1.44%
DF+DST ¢ 0.57  0.72+0.15 59.69+1.94 26.64+0.69 13.82+1.67%  32.684+2.73%  3.81+£040%  24.96+1.85%
DF+DST+ 1.14  051+0.18%  35835+1.42%  27354+1.01%  16.14£1.53%  35.024255%  326+£0.13%  23.8940.85%
DF+DSTy; 1.71 0431£021%  56.54+141%  2930+£1.12%  17.36+£091%  36.86+133%  3.01+£021%  15.56+2.60%

34 ETF PCA EHASTEBMEMLA LAY E ML
LA AR

W B A 4R bR YR 2P 3 N MassLynx v4.1
(Waters 2271 A4 1) EZ info I HE(T PCA, HiL[%
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(t[2]) 473 [H[ PCA 2Siim (K 2). 3 14
F B3l SR AR B Ty 22 i KT ), B 2 AN
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Fig.2 PCA score plot of blood-stasis indexes after administration of compatibility of effective parts of Salvia miltiorrhiza
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Table 3 Total effect of diffenent effective parts of S. miltiorchiza on activating blood circulation and dissipating stasis

V isewpy” S I
2 - 3 - Vv wepy’ Viner Viems® Vi ese® Vit Vi pr Visarrt VA N

2005 305" 55 Is Gy AV
POpie 0.26 024 030 0.39 0.46 0.05 0.24 0.75 0.22 0.24 0.30 0.44 7.54
DSDW 0.23 0.23 0.25 0.28 0.36 0.05 0.13 0.59 0.10 0.18 0.25 0.29 5.87
ASPL 0.21 0.20 0.21 0.27 0.41 0.06 0.11 0.65 0.13 0.28 0.25 0.37 5.92
DT & 0.10  0.00 0.03 0.07 0.05 0.00 0.04 0.08 0.00 0.02 0.05 -0.09 1.04
DF 0.14  0.07 0.06 0.07 0.22 0.01 0.02 0.10 0.03 0.04 0.04 0.01 1.94
DST & 0.09 0.00 0.02 0.01 0.06 0.03 0.05 0.20 0.02 0.14 0.14 0.04 1.30
DF+DST ¢ 0.12 0.08 0.05 0.02 0.22 0.01 0.07 0.13 0.03 0.18 0.13 0.04 2.15
DT « 0.16 0.15 0.13 0.12 0.30 0.03 0.17 0.36 0.02 0.14 0.14 0.00 3.68
DF 0.18 0.14 0.17 0.17 0.33 0.01 0.11 0.40 0.05 0.43 0.20 0.17 4.45
DST « 0.17 0.11 0.03 0.18 0.32 0.02 0.20 0.49 0.04 0.20 0.21 0.07 3.93
DF+DST« 0.19 0.17 0.14 0.19 0.35 0.03 0.21 0.39 0.05 0.38 0.21 0.09 4.76
DT i 0.16 0.17 0.22 0.31 0.38 0.03 0.19 0.55 0.06 0.25 0.14 0.22 5.40
DF & 0.21 022 0.25 0.34 0.39 0.04 0.17 0.49 0.13 0.41 0.28 0.29 6.21
DST & 0.22 0.21 0.25 0.32 0.37 0.03 0.25 0.64 0.09 0.47 0.27 0.35 6.58
DF+DST  0.25 0.25 0.27 0.34 0.38 0.06 0.27 0.48 0.13 0.48 0.27 0.33 6.93

aRTERHN 3 bNEAREN 2 -WEREN 1, BIFIESI=3 V e +2 V i "+ V . °

a-weight coefficient is 3 b-weight coefficient is 2 c-weight coefficient is 1, total effect of promoting blood=3 V j* + 2 V i ® + V 45 ©
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