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Abstract: Objective To demonstrate the range, properties and extent of the interaction for activating blood effects in herb pair
containing Angelicae Sinensis Radix and Carthami Flos (ASR-RC) by response surface method. Methods Based on the acute blood
stasis rats model, the hemorheological indexes of ASR-RC with different proportions (1 : 0, 4 21,2 :1,3:2,1:1,2:3,1:2,1:
4, 0 1) and different concentration were observed. Then all data were integrated to the total activating blood circulation effect value
by comprehensive index method. The interaction was analyzed by response surface method. Model parameters were estimated with
nonlinear regression. The three-dimensional response surfaces were constructed with Matlab software. Results The proportion from
0.8 :1to 1.1 1 of ASR-RC had synergetic effects, and when the dose of Angelicae Sinensis Radix ranged from 0 g to 5 g, and
Carthami Flos from 8 g to 11 g, the herb pair also had synergetic effects (with the value between —0.2 and —0.8). In addition, when the
dose of Angelicae Sinensis Radix ranged from 0 g to 0.2 g, and Carthami Flos ranged from 0.2 g to 1 g, the herb pair had antagonism
action (with the value of 0.2). Conclusion The research results could provide scientific evidence for clinical application of ASR-RC.
And quantitative analysis on drug interactions of herb pair by response surface method could also provide references for relevant
studies.
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F1 FRELGIHYI-LEI2MEMBPEXRMETEFIEROZIE (X L5, n=8)
Table 1 Effect of ASR-CF with different proportions on hemorheology index of acute blood stasis model of rat (X xs, n = 8)
fili=r WBV/(mPas) PVQ00s'y  ESR/
i i  HCTLL') WBRVy  WBRV,
(gkg™) 2005 305! 557 Is! (mPas)  (mmh)

b — 3744013 4463028 6AEL04 177342 14011 1631160 0391002 5971069 2671% 831
] — 5454033 7061048 171EL19Y 25224376™ 213058 520£179° 0471001 7131165 4952+ 926
ASR (05) 045 4944033 6324057 1027%133 2163373 167H013 8401219 04010027 8231087 4999+ 795
ASR (1) 0.90 46740347 59520397 96040547 200021107 1712010 358+177 040+003" 7424087 4571+ 326
ASR () 1.80 4614006° 57720277 923+108° 18914386 1561008 S5.13E155 03910027 7801054 4418+ 927
ASR 4) 3.60 44840137 557420267 8630707 171622107 2031098 4501204 0411004 6211268 3747+ 571
ASR (6) 5.40 42040237 51520377 77420877 148622507 1602007 510:188 0391002 6671031 3374% 560°
ASR (10) 9.00 39610207 52340367 89010947 1473E853 1502006 2254287 0390047 644%116 47801160
CF (05) 0.36 5014053 634072 1024131 2086309 190053 467115 03710027 834034 5103+ 886
CF (D) 0.72 45710447 SBE06TT  941E145 199614000 1611005 4861278 03910037 T64ELIS 46551054
CF ) 1.4 45840217 57120307 888+0577 177421407 162H013 500:163 03910017 7591056 4127+ 228
CF @ 2.88 4494031 5672050 9001097 184322977 1761049 3424120 04110037 6611109 4029+ 560
CF 6 432 4174026° 53610497 880%1407 18781451 15620137 4211240 03810027 6941079 45901274
CF (10) 7.20 42140387 51720487 78140837 150911987 1561021 4331306 03710037 7124027 3634+ 483
ASR-CF4:1(6) 8.10 43820427 55020347 868+085" 177613710 1672031 27520507 0390017 703E155 41861 993
ASR-CF4:1(3) 4.05 4614039 589E060 955147 2007H457  165H014 3.10E188 0410027 7231049 44801060
ASR-CF1:1(6) 8.10 40120437 48420547 70240847 1329£172° 1512010 638189 0370027 671101 31.60% 440°
ASRCF1:1(2) 2.70 47120607 5772094 873207 16951563 1522005 3201084 0424007 753E124 363811224
ASR-CF2:3(7) 9.45 4481036" 5491058  829+1277 160143397 1852057 4251088 039+003 683118 3647+ 662
ASR-CF2:3(3) 4.05 4731066 5942099 9344197 18974500 1572016 4381256 0391005 811+145 44411173
ASR-CF1:4@8) 1080 4010607 51910957 789+1957 153945010 1552010 175E104° 043£005 6284130 323041003
ASR-CF1:4(4) 5.40 46310347 57720517 896108" 179122857 1591016 190+1247 0461001 6671085 3575+ 589°
ASRCF1:2(®) 1080  413£106°  510+154" 784311 15484815 1502007 3401212 0431010 5952097 31051146
ASR-CF1:2(4) 5.40 44020317 54940597  839E1477 17304422 163018 600346 04010027 6991055 396541105
ASR-CF2:1(7) 9.45 4251028 53520517 845E1307 17244384 1652027 44E297 039H0047 6661120 400421135
ASR-CF2:1(3) 4.05 4681026 57620397 87510817 17034220 1732020 4302299 044006 677E142  3473E 5617
ASR-CF3:2(7) 9.45 4504031 55120577 832EL7 16171562 1861038 4881307 0401005 6731137 35441027
ASR-CF3:2(3) 4.05 4572029" 56620517 874E1197 173243367 164008 4581206 041£004° 7144039 3786% 528
LAl “P<0.05 “°P<0.01; SHRZLLE: "P<0.05 P<0.01

“P<0.05 ““P<0.01 vs control group; "P<0.05 “P<0.01 vs model group
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Fx2 BEFGRLEHYMMNERSMEE
Table 2 Standardized indexes and total effect values of ASR-CF combination

ZH 5 %U i,i 1 ZWBV 1 1 Vev Vher Vesr VWBRVH VWBRVL Vi
(gkg™) 200's 30s 5s ls
ASR (0.5) 0.45 0.30 0.28 0.27 0.27 0.67 0.9 -0.89 -0.94 —-0.02 3.53
ASR (1) 0.90 0.45 0.43 0.40 0.39 0.62 0.85 045 -0.25 0.17 6.65
ASR (2) 1.80 0.49 0.48 0.47 047 0.83 0.97 0.02 -0.58 0.23 7.09
ASR (4) 3.60 0.57 0.57 0.58 0.60 0.15 0.78 0.20  0.80 0.53 8.03
ASR (6) 5.40 0.72 0.73 0.75 0.77 0.77 0.97 0.03 040 0.69 10.54
ASR (10) 9.00 0.87 0.71 0.53 0.78 091 1.03 0.82  0.60 0.08 11.16
CF (0.5) 0.36 0.26 0.28 0.30 0.32 033 1.21 0.15 -1.04 -0.07 4.44
CF (1D 0.72 0.51 0.47 0.44 041 0.75 1.02 0.10 —0.44 0.13 6.99
CF (2) 1.44 0.51 0.52 0.54 0.56 0.74 1.00 0.06 —0.39 0.36 7.77
CF (4) 2.88 0.56 0.54 0.51 0.50 0.53 0.71 0.50 045 0.40 8.05
CF (6) 4.32 0.75 0.65 0.55 048 0.83 1.16 0.28 0.17 0.16 9.45
CF (10) 7.20 0.72 0.73 0.74 0.75 0.83 1.21 0.24  0.01 0.58 10.79
ASR-CF 4 :1(6) 8.10 0.63 0.6 0.57 0.55 0.66 1.06 0.68 0.09 0.34 9.25
ASR-CF4 :1(3) 4.05 0.49 0.45 0.41 0.38 0.7 0.75 0.59 -0.09 0.21 7.07
ASR-CF 1 :1(6) 8.10 0.84 0.85 0.87 0.89 0.89 122 -0.33 0.36 0.79 11.94
ASR-CF1:1(2) 2.70 0.43 0.50 0.56 0.61 0.89 0.60 0.56 -0.34 0.58 7.98
ASR-CF2 :3(7) 9.45 0.57 0.61 0.65 0.68 04 1.06 027  0.26 0.57 9.04
ASR-CF2 :3(3) 4.05 0.42 0.43 0.45 047 0.82 097 0.23 -0.85 0.22 6.72
ASR-CF 1 :4(8) 10.80 0.72 0.72 0.72 0.73 0.85 0.56 0.96 0.74 0.75 11.05
ASR-CF 1 :4(4) 5.40 0.48 0.50 0.52 0.54 0.79 0.18 092 039 0.60 7.93
ASR-CF1:2(8) 10.80 0.77 0.76 0.74 0.72 092 0.46 0.50 1.02 0.81 11.07
ASR-CF1:2(4) 5.40 0.61 0.6 0.59 0.59 0.73 091 -0.22 0.12 0.43 8.39
ASR-CF2 :1(7) 9.45 0.70 0.66 0.62 0.59 0.69 0.95 0.21 0.40 0.42 9.45
ASR-CF2:1(3) 4.05 0.45 0.50 0.56 0.61 0.57 0.32 0.25 0.31 0.65 7.23
ASR-CF3 :2(7) 9.45 0.55 0.60 0.64 0.67 0.39 0091 0.09 0.34 0.62 8.57
ASR-CF3 :2(3) 4.05 0.52 0.54 0.56 0.59 0.72 0.73 0.17 -0.01 0.51 7.99
1.0 L0
10 0.8
i 0.6
s 04 =
’ 0.2 %ﬂ
4 -0.2 §
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1 0.8
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Fig. 2 Sectional response surface diagram of ASR-CF
blood effects of ASR-CF combination
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Fig. 1 Three-dimensional response surfaces of activating
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