5523 %5 21 W FEXEAFFEHRE Vol. 23, No. 21
2017 4 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2017

-G EEH -

R T = 24 w7 R 2R 0 B 25 U -2 A I R i (0

H, MRET, BT, Wi, K, Bek
(AFPEHRSE 2R A FPHARZLALTEWHRRFH IS, ZALFTAGRAMAETELZRE, T
TR FANFHLEHE R FHEAIRAL TS, &% 210023)

[(WE] BW: N2 ERGEIEEES =gk b il i 40 Hr E0F 98 2 01 -20 46 (GH) b M 2808 i B i A . 75 3% - R
S BB + PRI 5 S 00 /N BRI R ASE Y B S EG S 4y O IE R AL AL M- AR RIEL b (1:0,4:1,2:1,3:2,1: 1,
2:3,1:2,1:4,0: 1) 20, #5014 0. 01 mL-g ™' E A 25,3 4E 7 d, B/ FUILF HURNE 25 45 B R A I9NE ) 9 A8 4k, 2 7 2% 09 A
T AR TC LI () = i 0 7l A R R B R B 7.8 gekg T d T IR A I AR R L SO B 5. 50 5 B £TAE ) B
0.52 gekg ™' 7 I, R IR B A, SRR M 4. 570 24U AL AL AR, 2G0T R BEAE 0.5 ~ 1.2 gokg o d T RIZLAE I AE O ~
0.5 g-kg™'ed "B, I A B [RIVE AT, 7 CHR 40 S LE R P (29 50% ) B MR A ok O R B AR . g8 M A far
A TCATLJE b 102800 0 b [ 4 P S BBl 4507, ot B R R AR B B, O A — o it L i A R VR

[ R] L, 20465 25%F; b =gk il vk

[FEHZEES] R283.6;R945;R285.5;R284;R289 [ X@k#RiRA] A [XEHS] 1005-9903(2017)21-0001-06

[doi] 10.13422/j. enki. syfjx. 2017210001

[ M HARME]  hitp://kns. cnki. net/kems/detail /11. 3495. R.20170809. 1012. 012. html

[ HARAE] 2017-08-09 1012

Compatibility Law Analysis of Tonifying Blood of Couplet Medicines of Angelicae Sinensis

Radix and Carthami Flos by Three-dimensional Response Surface Model

JIN Yi, SHANG Er-xin® , TANG Yu-ping* , SHEN Juan, SHI Xu-qin, DUAN Jin-ao
( Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization, Jiangsu Key
Laboratory for High Technology Research of Traditional Chinese Medicine Formulae, National and Local
Collaborative Engineering Center of Chinese Medicinal Resources Industrialization and Formulae

Innovative Medicine, Nanjing University of Chinese Medicine, Nanjing 210023, China)

[ Abstract ] Objective: To demonstrate the pharmacodynamic interaction in tonifying blood of couplet
medicines of Angelicae Sinensis Radix and Carthami Flos by comprehensive index method and three-dimensional
response surface method. Method: Based on mouse blood deficiency model induced by injection of
acetylphenylhydrazine (APH) and cyclophosphamide (CTX), the effect of this couplet medicines with different
proportions (1:0, 4:1, 2:1, 3:2, 1:1, 2:3, 1:2, 1:4, 0:1) and different concentrations on the peripheral
blood indexes and organ indexes were observed. Then all indexes were integrated and analyzed by relative

equation. The three-dimensional response surfaces were gained by Matlab R2010a software. Result; When they
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were used singly, the best doses of Angelicae Sinensis Radix and Carthami Flos were 7.80, 0.52 g-kg '-d ™',

respectively. Most dose ( about 50% ) of this couplet medicines exhibited addition action, followed by

antagonism, and little dose (0.5-1.2 g-kg '-d

“!' of Angelicae Sinensis Radix and 0-0.5 g-kg '-d ™" of Carthami

Flos) had synergetic effect. Conclusion: The range of synergetic effect of this couplet medicines on tonifying blood

is little, and the intensity is not obvious, but it has antagonism in a certain amout.
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dimensional response surface method

20T 2 R T 2 R Y SR /NS AR B T, H
AN 2 WR 254 1 B T, TR A X R B LI R YT
RUTTHERY 2 BRZGW B FL AT, 2 DT AR 2 B F I KA
RS ONIERE o8 o bl el PN I 57 BT A TR AN
R — B UM IER %, B A
#5277 25 B BT A P BT 5 45 A, 25 0 1Y Tl A 2
BALZL Y 2 W e 24 Y 24 KO I, an Bk A 5 A AR T A T
XF e 50 AT LA ) PR 1) 14 2 f) 2 SR | A 95 i A2 S 1) A
JSEE T R

MU LA b L S L 2R 3 AR S B T AL, BT
B A2 0 o i R ARG IR B SIRZ 45—k
i, B AR B hr i i W) s 29 4R D, R = 26 T
— RGN U R L A AR, B
AN LTS A T Ak, PR TIOR8 5 44k
i fhL e 6 35 i 2 i B A B PR A A
{5 7% 1M PR A BLAE R R DR o A 5286k A
T SRR R + PR I B 4 T 3 A i R R A =
% R B i s R SRR s
A A FN LT AR BC AT B o 07 T, R 2 T -2 AR 24
Xof AT J X8 i i AR TR ) s ), SR Y U AT A B i R
N HR A — 2 1 S KA
1 &

Sysmex XE 2100 %4> [ fj i % 43 A1 4L ( H A AR
WATED) o AN (APH, I BTRL T A Ak B3
WA BR A F] L 5 K1520052, 41 B 98% ) |, v 4T FH ¥R
WML (CTX, VL 75 16 i B8 245 B 1 A BR 24 A, it 5
11061532) , 2, -} VU Z, i — 4} ( EDTA-2Na, [ 24 4
A b 2230 A B2 &L it 5 T20120311 ) 5 24 05 Fi 4
AE AR R 34 H e O DA e b 250k R A RR 2 w4 4L
251 TR 24 R A R R R S, H R A W) 4y
R < B B 24 H Angelica sinensis 1) T AR 1 45
BHE Y 21 48 Carthamus tinctorius 1) T H & AR AL, Y955
G 2015 AERR R E 25 ) (—38) AR DGR,

WIES ICR /NER, MEE R H 18 ~22 g, i [
ANEFE S s W) A BR A w) $2 4k, & 4% G 5 SCXK
(¥1)2013-0006, T4 3l ¥y 55 5 34 4% MR g o rp B2 24

e 2.

Angelicae Sinensis Radix; Carthami Flos; couplet medicines; tonifying blood; three-

K24 By ) % R R 6 78 64T, 407 el P B 25 KA
S B B2 B Ao

2 FHik

2.1 M AARI H 9 AARF I (1:0,4:1,
2:1,3:2,1:1,2:3,1:2,1:4,0:1) FRECY T4 46
TR, B0y Ba 500 g, 25 b1 48 Uy v 5 A TR R 4 T
PO i 7 i — B AT R i B 2 23 T M 4
FAFEWEL 1.0 g-mL ™" B H

2.2 BEREHTY NRS ST IRE N 1,4 K
B2 RS APH A BER K W, 45 24 70 4 43 00 Oy 20,
10 mg-kg ™', 45 4,5,6,7 KM 5 CTX A Bk k
VW, 20 mgekg ', HHER 4 KK R IE
S5 APH A= BEERK VAW ,2 h )5 PR I R 4 CTX A= 2
KW

2.3 SrAl5%25 208 HUNELBEREAL S R 26 41,
R4l 8 H, AU IE WAL, BRI AL, 0T ok 2 4]
(DG), £ Bk 25 41 (HH ), X4 I9-21 16 25 %F 4
(GH) . Hop sk ¥ 5 AR &R, 43508
0.5,1,2,4,6 fifIIfi IR %5 5550 &, AR 4 2015 4F pi (o
EZ5 ) Y IH & 6 ~ 12 g, ZIEH & 3 ~10 g, 457
BIBCY I 255 10 g MIZLAEA 2558 g AR 1 %
. YIF-LAIEAXHBE T MR, &40 ik
i ARF R, A T 4:1(4) ,4:1(2)52:1(5) ,2:1
(2)3;3:2(5),3:2(2);1:1(4),1:1(2)3;2:3(5),
2:3(2);1:2(5),1:2(2);1:4(6),1:4(2), (%
VA Ay I R 5 00 o A5 0, AR Bk 20 1 4 3 1 i DR FH
HMA9 g FLIAE 6 g, £ AR HGAI 1) 24 U5 -21 46 24 %
IR 1 Smix N 15 g) . A GARN /MY
G5 — P VR TR, HE R B 0. 01 mL- g~ ' B 45 25, oAl
/N B SRR IR K R 1 LT d, 5
7 Re525)5 30 min HEIE B0, A 350 BOAE 2% , Bl s 00 €
I TR 2% 48 25055 45 TS A

2.4 KMFE AR /N BUAN A I o R A I A 2
Sysmex XE 2100 %4 4= [ 3 1l 8 43 A1 4%, FEZE M & T
WREL ALY ), 40 e 15 (WBC) |, I 21 85
WFE (HGB ), 21 4 g Lk %5 ( HCT ), 1f /s # 31 %%



523 B 21 1)
2017 £ 11 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 21
Nov. ,2017

(PLT) , 2L40 L 1+ % (RBC) 6 1 WLF5 AR o [R] i %
/)N B 6 g AR AR A R 42 8 3K g 4 4K ( thymus
index, TT) = iy fif 5 2t/ /)N B o 11 LU 4 25 (spleen
index, SI) = i //N FUAH 155

2.5 Koy Ar SR SPSS 16. 0 B AF kAT 481t 4y
Bro MKHE 248 bn &5 & 48 B0k, S5 5ok 72 vh i 42 19 4K
P 25 R R B FAR AL R A Vi = (Vi -
Vigw )/ (Vi = Vi ) THR, 228 SRV AT 0T 5T, 1
% WBC,RBC 1 HGB A HE &%k 2, LY, PLT,
HCT,TI 1 ST AL E R 1, & 48 b 8008 B9 A
A AE T DL 45 [ ALEE 22 8505 AH n, B AS b 1 £ FH A
RN {E (total effect, TE)

2.6 YUH-Z1 40 25 % AH B AR B RS Y g 57 59T
JO7 FFY I 7 TAT 92 4 3 24 I - 2T A 28 X6k X6 1 /0N SRR 1
YERM %0 M EAE . BT o2y 2.
Z B R [EE R SR B R 2 300 5Ok B 4 b
W 256 TR R 2, OF DLG I 48 O ik ™ 25
AR EAE ISR . N T T2 8 K G IR R B 1,
PL O AE g MR @ I AN VE AT o 1 FH AR vk I 32 1 o
SRR 0 A5 A S 80, ST = i T A R Y
Matlab R2010a %k {4 44 2 e 7 iffy 10 9 = 4 K2 . =
2 e 7 g TR ASE A v ) T B R AR A AR R
gtk fCFRA BAE R s . ARSI St
ST 2 2 (R 2 IR AR AR A B s R )
T 0, MMk 1 RS /NS, 4350 3R 7 A 4 0 Fn B ) AR
F o F8 O R B bR 2 3 o ol P s B, 2R A
AR RS R

3 &R

3.1 BRSSO AR TS /D B — Ak
IR B, 1E 8 2H /0N BROAR UL B b SR o AR A /) R i
RIS, AT ULORG Pi 25 R DR VB B, B E RS H A2 1,
WRCH W R RAT . A 2T LD AR BRR 25 4 e 2 %)
L5255, /N BRI FASE AL 21 i %

3.2 HIFRLAE B X i /N R R 5 IR
2N BUAH L, 155700 40 1 45 546 A5 ( WBC, RBC, HGB,,
HCT,LY, PLT, TI #1 SI) 5 — & M 4 it 2= & X
(P<0.05,P <0.01) i B ifin K455 780 /)N R ot A B 2
W1, SEAHMLL,DC(0.5,1,2,4) XF FELHY
WBC 1 TI A W] W 19 2% 4E T, DG (2,4,6) % %
Ky RBC A B 8 1 5 /EH ,DG(0.5,2,4,6) %)
FEARr) HGB A W i i % /E T, DG(0.5,1,2,4,6)
Bput At i ST A B 8 09 B AR AE T, DG (0.5,1,4,6)
Brxf R PLT A B 2 A 25 4E FH, DG (2,6) X [%
Ry HCT A B i k345 T, DG (0.5, 1) B xF FEAR

LY A8 ek EH . HH(0.5,1,2,6) X FEAT
) WBC A B 1 Y 2l 35 4/ ], HH (0. 5,2, 4) 2 %) B
ik RBC A7 B & 19 2l 3% 1 H, HH6 X % ik 1) HGB
AU R A SCEEN  HH(0.5,1,4) B Xt A& iy STA
W (R AR T, HH(0.5,1,2,4,6) By B AR i T1
AR CEEH  HH(2,4,6) 3455 FE IR PLT 4
W1 A G VE T, HH (0. 5,1,4) X B i HCT A
0 Y kA L, HHL(0. 5, 1,2) Brxf B AR ey LY A
Wl B R E R .

Z5%f20 GH 1:4(6),GH 1:2(5,2),GH 2:3
(2),GH 1:1(4,2),GH3:2(5),GH2:1(2),GH
4:1(4) X FEAR Y WBC A B &8 19 e 35 /E A, GH
1:4(2),GH 1:2(5,2),GH 1:1(2),GH 3:2(5),
GH 4:1(4,2) ¥XFREA%AEy RBC A B B iy e B EH
GH 1:4(6),GH 1:2(2),GH2:3(5,2),GH 3:2
(2),GH 2:1(5,2) ¥ XFFEALA HGB A7 B i 1) ol 38
Ve, GH 1:4(6,2) ,GH 1:2(2) ,GH 2:3(5,2) ,GH
1:1(4,2),GH3:2(5,2),GH2:1(5,2),GH 4:1
(4) ¥ xFTh e iy ST A B B BEARVER ,GH 1:4(6) ,
GH 1:2(5,2),GH 2:3(5,2),GH 1:1(4,2),GH
3:2(5,2),GH2:1(5,2),GH 4:1(4,2) ¥ B A%
) TTA B B ey ek /EH ,GH 1:4(6) ,GH 1:2(5),
GH 2:3(2),GH 3:2(5),GH 4:1(2) ¥ EIE M
PLT AR A el /EH ,GH 1:4(2) ,GH 1:2(5),
GH 1:1(4,2) ¥IXFEAKAY HCT A B W (% el & 76 H
GH 1:2(5,2),GH2:3(5,2),GH 1:1(4),GH 3:2
(2),GH 2:1(5) X BEARE LY A B 8 i 38
fEH .

3.3 HWNMEIR bR S AN &8
FrEg A O 2, 450 R BB & 25 0 ek 25 F
25005 B, A SRR 2 R, R —E
H B M L A BT R O IR K 6 A% =
(7.8 gokg ™' d ") B, b 205 SR o 4 5 224 U B
HOAIEIR 0.5 5 s i, TE HA 3,65, 2146 Bk 25 %F
I /0 BRI I A R i 7] ) 39 R b i VR FH 9855
ZIAE B R RO I R 0.5 %54 (0.52 g+ kg™ -d ")
ff, TE 3k 4. 57, 1 2148 5/ 5] & 8 16 IR 6 f% & B,
TE AV 2.75, H[IAFLAE 2 k255 W5, 76 A [F) Bd
b FIAS ) 500 o B, S R T AS ] 1% 4 I 7

3.4 MIF-ZAEXTANN IR EAER mET,
20, BIH MR E, ESEARE RN 0.5 ~
1.2 gokg ' od ' HAAEFENO0~0.5 g kg ' -d )
FI A U RE R A EAE A 0.2 (HYg Bl A /b, R
BBV N (50% 2247 ) R B AR IMAE L, A0 BAE H

- 3.



5523 55 21 FEXEAFFEHRE Vol. 23, No. 21
2017 4£ 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2017

®1 BRAMBKALSAIEXNDENRSERBEZM(x£5,n=8)
Table 1 Effect of single use and combination of Angelicae Sinensis Radix and Carthami Flos on peripheral blood indexes and organ indexes of

mice with blood deficiency(x +s,n =8)

4531 WQBC N Rfc » HGB/g-L~! SI TI PQLT N HCT/ % I;Y »
(x10°)/L™" ( x10°)/L ( x10°)/L (x10°)/L

iEH 4.70 £0.43  8.33 =£0.50 130.71 £3.73  4.11+0.52  4.31+0.39  502.60 +52.59  44.46 +0.98  3.94 +0.53
TR 3.89 £0.23% 7.33 £0.30%  120.00 £2.76% 5.450.45% 2.18 £0.10% 414.17 £20.45" 40.96 £1.95% 3.02 £0. 46>
DGO. 5 4.15 £0.06% 7.45+0.21 123.33 £1.97%)  4.63 £0.44% 2,45 20.159 461.43 +41.87 42.10=1.29  3.53 20.17%
DG1 4.16 +0.18% 7.55+0.41 124.60 £5.94  4.89 +0.20% 2.62 +0.49% 447.33 +27.62% 42.47+2.20  3.52 +0.26>
DG2 4.38 £0.22% 7.66 £0.25%  125.00 +1.87%  4.30 £0.27% 2.92 £0.40% 432.50 £30.14  42.84 +1.01% 3.22x0.49
DG4 4.59 £0.54% 7.67 £0.24% 123.50 £2.43%  4.80 +£0.44% 2.80 =0.14% 456.38 £26.35% 42.69 £2.04  3.21 =0.62
DG6 4.20+0.32  7.85+0.34% 125.29+3.82% 4.78 £0.55% 2.39x0.19  486.20 £44.95% 44.10+1.10% 3.41=0.36
HHO. 5 4.24 £0.30% 7.69 £0.26° 122.67 £3.50  4.61 £0.69% 2.66 £0.28% 448.57 £51.66  43.19 £1.83% 3.59 £0. 40>
HH1 4.60 +0.28% 7.50 +0.34 121.67 +4.63  4.85+£0.47% 2.41 £0.15% 441.57 +74.50  42.93 +1.13> 3.68 +0.21%
HH2 4.28 £0.27% 7.69 £0.31% 120.20 £4.92  5.15+0.50  2.37 £0.16> 482.43 £32.40% 41.70 £1.95  3.93 £0.51%
HH4 3.96 £0.63  7.68 £0.21% 122.14 £3.53  4.93 20.17% 2.67 £0.43%  472.50 +4.04% 43.60 £1.21% 3.33 £0.50
HH6 4.18 +0.18% 7.43 £0.13 123.40 1. 67>  5.26 £0.79  2.34 £0.09% 464.75 £13.65% 41.58 £2.01  3.24 +£0.33

GH 1:4(6) 4.56 +0.12% 7.46 +0.32 124.83 +4.36%  4.50 £+0.76% 2.54 +0.26% 485.00 £46.43% 42.34 £0.58  3.31£0.61
GH 1:4(2) 4.12+0.30  7.65+0.22% 121.60 +4.10  4.59 +0.67> 2.53+0.37 418.75+55.05 43.00 £1.08> 3.35x0.46
GH 1:2(5) 4.29+0.29% 7.67+0.24% 122.17+1.72  5.16+0.80  2.48 +0.27> 447.57 £31.90% 43.46 +1.61> 3.51 +0.11
GH1:2(2) 4.24+0.15% 7.68 £0.25% 123.29 +1.98" 4.94 +0.13> 2.52 £0.27%) 419.20 £24.83  41.75£0.94  3.54 £0.22%
GH 2:3(5) 3.96+0.50 7.37 +0.10 125.50 +1. 87"  4.44 +0.59% 2.50 0. 149 421.17 £50.17 42.18 =1.11  3.58 +0.25%
GH2:3(2) 4.33+0.22% 7.42x0.37 125.60 +2.41%  4.34 £0.70% 2.60 £0.30% 483.00 +58.83% 41.25x1.11  3.55+0.28%
GH 1:1(4) 4.46 +0.28% 7.43 +0.42 122.20 +2.28 4.56 +0.86% 2.57 £0.29" 415.50 £25.61  42.92 +1.09% 3.51 +0.21%
GH 1:1(2) 4.38+0.39% 7.65+0.22% 122.20+2.77  4.60 +0.83% 2.68 +0.34% 429.25+£33.01  42.82 +0.56°) 3.32+0.48
GH3:2(5) 4.34+0.17" 7.64 +£0.22% 119.83 £2.48  4.36 +0.62% 2.46 +0.20% 480.71 £56.49% 42.27 £1.07

GH3:2(2) 3.94+0.35 7.46+0.30 123.14 £1.77"  4.65 £0.64> 2.63 £0.48% 433.00 +49.68 42.34 +£1.02  3.53 £0.20%

GH2:1(5) 4.16+0.57 7.40+0.11 123.33+2.07% 4.31+0.83% 2.45+0.24" 421.33 £38.01 42.55+1.50  3.54 +0.30%
GH2:1(2) 4.51+0.36% 7.52+0.68 123.50 £2. 66> 4.64 +0.70% 2.51 £0.31%) 483.60 +75.51 42.13+1.96  3.38 +0.35
GH4:1(4) 4.23+0.29% 7.67=0.16% 121.80+6.42  4.66 +0.54> 2.45+0.15% 438.00+48.20 42.78+0.93  3.33=0.39
GH4:1(2) 3.99+0.91  7.66 +0.25% 120.33 +3.27 5.23 £0.44  2.53 £0.26% 440.20 +14.31% 41.55+0.93  3.29 +0.28

W HIEHALBEY P <0.05,2P<0.01; 5HH 4 K P<0.05,4P<0.01,
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F2 BRANKAYPAEREERRUNEEERSHME
Table 2  Effect values and total effect values of standardized indexes after single use and combination of Angelicae Sinensis Radix and

Carthami Flos

BRI Va Vb
4151 [BIRE TE
/g kg WBC RBC HGB Sl TI PLT HCT LY
DGO. 5 0. 65 0.31 0.12 0.31 0. 62 0.13 0.53 0.33 0.56 3.65
DGI1 1. 30 0.33 0.22 0.43 0.42 0.21 0.38 0.38 0.55 3.90
DG2 2. 60 0. 60 0.33 0.47 0. 86 0.35 0.21 0.54 0.22 4.98
DG4 5.20 0. 86 0. 34 0.33 0.49 0.29 0.48 0.49 0.21 5.02
DG6 7. 80 0.38 0.51 0.49 0.50 0. 10 0. 81 0.90 0.43 5.50
HHO. 5 0.52 0.43 0.35 0.25 0. 63 0.23 0.39 0. 64 0. 62 4.57
HH1 1. 04 0. 88 0.17 0.16 0. 44 0.11 0.31 0. 56 0.72 4.56
HH2 2.08 0.48 0.36 0.02 0.22 0.09 0.77 0.21 0.99 4.00
HH4 4.16 0.08 0.35 0.20 0.39 0.23 0. 66 0.76 0.34 3.64
HH6 6.24 0.35 0. 10 0.32 0.14 0.08 0.57 0.18 0.24 2.75
GH 1:4(6) 11.70 0. 82 0.13 0.45 0.72 0.17 0. 80 0. 40 0.32 5.21
GH 1:4(2) 3.90 0.28 0.32 0.15 0. 64 0.17 0. 05 0.58 0. 36 3.30
GH 1:2(5) 9.75 0.49 0.33 0.20 0.22 0.14 0.38 0.72 0.53 4.03
GH 1:2(2) 3.90 0.43 0.35 0.31 0.38 0.16 0. 06 0.23 0.57 3.58
GH 2:3(5) 9.75 0.09 0. 04 0.51 0.76 0.15 0.08 0.35 0. 62 3.24
GH2:3(2) 3.90 0.53 0.09 0.52 0.83 0.20 0.78 0.08 0.58 4.75
GH1:1(4) 7.80 0. 69 0. 10 0.21 0. 66 0.19 0.02 0.56 0.54 3.97
GH 1:1(2) 3.90 0. 60 0.32 0.21 0. 64 0.24 0.17 0.53 0.33 4. 17
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GH2:1(2) 3.90 0.77 0.19 0.33 0.61 0.15 0.79 0.34 0.40 4.87
GH4:1(4) 7.80 0.42 0. 34 0.17 0. 60 0.13 0.27 0.52 0.34 3.72
GH4:1(2) 3.90 0.12 0.33 0.03 0.17 0.17 0.29 0.17 0. 30 2.06
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