25224 Acta Pharmaceutica Sinica 2019, 54(11): 1909 -1917 - 1909 -

14 0 755

ET PLS-DAMZIERE A IEBUEM RIS AR
AR o & & M4 B AN FA M 47 F RO F2 0

FHE TR, FHEY, KA®L T ORL K OFL AAEFY
B, FEKY, ETFS

(1. VTP BEZG R 2E — I8 =B, TR 2GR RPN F AR e 4 T RESEIG ==, VI R #B M 450000; 2. ¥if i H = 265 K 2%
255, RS AR 450046; 3. BEPU AR 2 K2, BTG R 25 LR TR 2 0 AR L SRT AU, BV U 712046)

W RPN G- 20 AR FBCEE (1:0.3:2.1:1.2:3.0:1) AU EHIEE OK IR R AR K32 5 BE4R) #F
R S L8 A B35 L6 A 0 R R P R A PR RS B 20 T IR B o AR SR P UK KIS R RS R A 2RI R R
FL [ 5 1) S P M K BRI, SR TR S 2 R R S 6 A 00 O B L9 P AL M P 0 (A WD 4 T A W sk Il — 47
RGTaIR) BT 5> TS A e bRt 2k, SR 7 B IR 2 D7 VR A W48 A idE AT AH IS M 2 AT, SR P Al e /s — i3]
43T (PLS-DA) 1 2 484545 & 16 Bk 48 G VA 24 U311 %5 24 36 7R [R) 2 B S ) i 92 3 o o 28 o 98 K B L 375 o o 5
PR RN B B o ISR . SREG T R R R 2K S — M R B s M S AR B kit . SRR,
-1 20 101 S K R i B R 2 2 8 O BRI O A R R B T ) S S AN B R (R B A
o 6.96); FEITVEAR RN, 24031155 2550 10 1 (R A FH e dr; B LA R IRE, 24031155 S k4 fa I Bt 4 24 40 RN 4
YRR B N T K BREA 2 A . 240311 P A P S 3 L K BRI 7 P 5 L R S 1 I A 3 1k 0 5 L% 8
Iy ¥k, (B LC AN A R, TR 58 BE IR A7 A6 25 5, A2 2 6 I PR & BB P B2 (LA B, 9% 25 6 8T LS A 5%
I (IR NATT 95 B 3 it

SRR 5 JE 20 AR/ 3k B A0 BT, 2 Fe R an A fa Eu i AL

FE 5SS R285 RRFRIZED: A X E 4= 0513-4870(2019)11-1909-09

Comparative study on the effect of Danggui-Chuanxiong herb pair
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Abstract: We evaluated the effects of Danggui-Chuanxiong (GX) herb pair with different proportions (1:0,
3:2,1:1,2:3,0:1) and preparation methods (water extract W, alcohol extract A, and water-alcohol extracts WA)
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on vasoactive substances and endothelial cell adhesion molecules in the serum of acute blood stasis in rats. An
acute blood stasis model was co-replicated by ice water bath and subcutaneous injection of epinephrine hydrochloride
in rats. The expressions of vasoactive substances (arachidonic acid metabolites, coagulation-fibrin system index)
and adhesion molecules in the serum were detected by enzyme linked immunosorbent assay method; the Spearman
method was used to analyze the correlation of those detection indicators; the partial least squares-discriminant
analysis and multi-attribute comprehensive index method were used to comprehensively evaluate the total effect of
GX herb pair samples with different proportions and preparation methods on vasoactive substances and adhesion
molecules. The experimental scheme was approved by the Animal Experimental Ethics Committee of the First
Affiliated Hospital of Henan University of Chinese Medicine. The results showed that GX 1:1_WA had the strongest
effect on the improvement of vasoactive substances and adhesion molecules in the serum of acute blood stasis in
rats (the total effect value was 6.96). When extraction method was same, the overall effect of GX 1:1 had better
effect than that of other proportions; when the proportion of GX was same, the total effects of GX_WA and GX_A
were better than GX_W. The combination of Danggui and Chuanxiong can significantly improve the expressions
of vasoactive substances and adhesion molecules in the serum of blood stasis in rats. But the action strength of GX
herb pairs was different when the proportions and preparations of GX herb pair were different. These findings
provide a basis for clinical rational application of GX herb pair, and lay the foundation for in-depth research on GX
herb pair for treatment of blood stasis related diseases.
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Table 1  Effect of Danggui-Chuanxiong (GX) herb pair on the main metabolites of arachidonic acid in the serum of acute blood stasis in
rats (x + s). *P < 0.05, #P < 0.01 vs control group; “P < 0.05, “P < 0.01 vs model group. W: Water extract; A: Alcohol extract; WA: Water-
alcohol extract; PGl,: Prostacyclin 12; TXA,: Thromboxane A,; 6-keto-PGF,: 6-Keto-prostaglandin F,,; TXB,: Thromboxane B,

Group n PGl,/pg-mL* TXA2/pg-mL* 6-keto-PGF, /pg-mL* TXB,/pg-mL* PGF/TXB,
Control 8 30.01 £6.75 30.93+2.88 192.95 + 27.61 2441 +£2.43 7.95+1.23
Model 6 16.64 + 3.13% 47.61 + 14.67% 189.98 + 18.13 37.25+2.77% 5.13 £ 0.68"
GX1:0 W 7 18.03£2.42 3258+ 1.72 221.94 +13.96™ 33.86 £5.61 6.70 £1.08™
GX3:2 W 7 17.98 £ 1.04 33.23+2.24 202.09 + 18.84 33.64 +8.49 6.73 £3.38
GX1:1 W 7 20.75+2.52" 26.65 +9.23" 211.05+17.11 25.57 +4.90™ 8.55 +1.90™
GX2:3 W 6 17.41£3.79 33.85+1.59 215.73 +8.53" 35.31+£4.37 6.17 £ 0.77
GX0:1 W 6 19.12 £ 0.90 33.51 +4.05 209.36 + 10.92 33.05+4.38 6.39 £ 0.53"
GX1:0 A 6 20.96 + 1.89" 31.96 + 3.44" 214.33 +20.02 31.04 +4.38" 6.95+ 0.49™
GX3:2 A 8 23.87 +1.35" 32.16 +2.21" 211.01 + 16.57" 25.24 + 4.98™ 8.80+1.81"
GX1:1 A 7 22.72 +3.24™ 29.70 + 4.35" 232.6 + 2491 32,92 £5.15 7.18+1.12"
GX2:3 A 8 25.41 +4.41™ 30.79 + 4.65" 207.83 £12.83 30.84 +2.41™ 6.76 £ 0.36™
GX0:1 A 7 21.81+1.58" 35.15+3.01 229.36 + 21.74™ 31.00 + 2.57™ 7.55+0.60™
GX1:0 WA 7 21.48 +1.68" 31.01 +2.95" 232.65 +16.02™ 27.02 +572" 8.85 +1.41"
GX3:2 WA 6 21.01+1.08" 31.81 +3.78" 210.91 +11.34" 30.64 +2.42™ 6.90 £ 0.42™
GX1:1 WA 7 18.53 £ 3.65 31.35+2.78" 245.87 £91.94 26.31 +4.46™ 9.69 * 4.40"
GX2:3 WA 6 20.59 + 1.04" 32.23 +4.05" 217.23 +8.45" 34.42 +1.48 6.32+0.26™
GX0:1 WA 5 26.90 +2.91™ 30.23 +4.09" 257.13 £48.91" 34.28 £2.42 7.57 +1.88"

Table 2 Effect of GX herb pair on anticoagulation and fibrinolysis indicators in the serum of acute blood stasis in rats (x £ s). *P < 0.05,

#P < 0.01 vs control group;"P < 0.05, P < 0.01 vs model group. PC: Protein C; PLG: Plasminogen; t-PA: Tissue-type plasminogen activator;

PAI: Plasminogen activator inhibitor type; AT-III: Antithrombin III

Group n PC/pg-mL* PLG/ug-mL™* t-PA/pg-mL™* PAl/pg-mL* AT-III/U -mL*
Control 8 1.05+0.11 57.52 £ 4.49 3.89+1.11 162.61 + 10.89 4.07 £0.25
Model 6 0.76 + 0.05* 44.49 + 2.29% 2.86 +0.13* 210.04 + 26.00* 3.47 +0.06"
GX1:0 W 7 0.76 £ 0.06 4751 +5.76 3.05 +0.09" 194,58 + 11.63 3.96 +0.29™
GX3:2 W 7 0.80 £0.10 45.92 +2.25 3.19+0.31" 193.47 +8.77 3.76 £ 0.47
GX1:1 W 7 0.82+£0.15 45.01+9.10 3.11+£0.25" 199.93 +12.12 3.67£0.32
GX2:3 W 6 0.94 +0.05™ 48.21 +4.52 3.03+0.23 190.38 + 3.18 3.77+£0.79
GX0:1 W 6 0.83+£0.08 48.75 + 5.96 3.08 +£0.13" 185.37 + 8.96 3.92+0.23"
GX1:0 A 6 0.87 +0.09" 49.75+7.34 3.09 +0.20" 194.73 + 15.02 3.97+0.27"
GX3:2 A 8 0.88 +0.05™ 50.78 + 2.25™ 2.99+0.12 187.47 + 21.36 3.53+£0.36
GX1:1 A 7 0.83+£0.23 48.12 +5.81 3.36 +£0.20™ 200.79 £ 12.25 4,18 +0.17"
GX2:3 A 8 0.87 +0.09" 48.43 +3.35" 3.05+0.32 149.92 + 40.28™ 3.84 £ 0.50
GX0:1 A 7 0.83+0.12 47.96 + 8.54 3.06 +£0.31 183.33 +18.63 3.65+0.25
GX1:0 WA 7 0.81+0.23 54.27 +4.10™ 3.03+£0.23 187.35+24.84 3.88+0.29™
GX3:2 WA 6 0.72+£0.03 52.32 +5.19" 2.97+0.24 187.59 +9.31 4.00+0.41"
GX1:1 WA 7 0.96 £ 0.50 50.61 + 5.06" 3.48+1.35 170.39 + 18.18" 3.81+0.31"
GX2:3 WA 6 0.80+0.14 50.70 £9.77 3.35+0.08™ 195.91 +10.78 4.22 +0.07"
GX0:1 WA 5 0.92+£0.28 51.88 +3.90™ 3.24+£0.34 187.53 + 19.60 4.26 +0.23"
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Figure 1 Effects of GX herb pair on the expressions of adhesion
molecules intercellular adhesion molecule-1 (ICAM-1) and vascu-
lar cell adhesion molecule 1 (VCAM-1) in acute blood stasis
rats. n was same as Table 1. "P < 0.05 vs M. M: Model group;
C: Control group; * Represents outlier values
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Figure 2 Correlation plot rectangle of arachidonic acid metabolites, anticoagulation and fibrinolysis indicators and adhesion molecules in

acute blood stasis rats after administration of GX herb pair extracts. "P < 0.05, P < 0.01, P < 0.001. All imply that there is a correlation

between the two indicators, but their correlation intensity should be judged according to the value of correlation coefficient
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Figure 3 PLS-DA score plot of GX herb pair with different proportions and different preparations on vasoactive substances and adhesion

molecules in acute blood stasis rats
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Figure 4 The VIP values of arachidonic acid metabolites, antico-
agulant-fibrino system indexes and adhesion molecules in the serum
of acute blood stasis rats after administration of GX herb pair by
using PLS-DA method. n was same as Table 1
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Table 3 The total effect values of arachidonic acid metabolites, anticoagulant-fibrin system indexes and adhesion molecules in the serum

of acute blood stasis rats after administration of GX herb pair. V,, V, and V, represent the normalized values of the indicators with a weight

coefficient of 3, 2 and 1, respectively

Group \A V, V, V, Total effect

6-Keto-PGF,, PAI-1  TXB, PGl, TXA, PLG ICAM-1 PGF/TXB2 VCAM-1 t-PA AT-ll PC 3V, +2V +V,
Control 0.02 023 034 080 035 029 0.31 0.55 0.29 036  0.17 0.38 8.24
Model 0.00 0.00  0.00 0.00 000 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
GX1:0 W 0.17 0.07  0.09 008 032 0.07 0.32 0.31 0.15 0.07 0.14 0.00 3.77
GX3:2 W 0.06 0.08  0.10 0.08 030 0.03 0.26 031 0.18 0.12  0.08 0.05 3.41
GX1:1 W 0.11 0.05 031 025 044 0.01 0.27 0.67 0.13 0.09  0.06 0.08 5.28
GX2:3 W 0.14 0.09  0.05 005 029 0.08 0.29 0.20 0.15 0.06  0.09 0.24 3.40
GX0:1 W 0.10 012 011 015 030 0.10 0.37 0.25 0.13 0.08  0.13 0.09 3.93
GX1:0 A 0.13 0.07  0.17 026 033 012 0.27 0.35 0.11 0.08 0.14 0.14 4.43
GX3:2 A 0.11 011  0.32 043 032 014 0.36 0.72 0.15 0.05  0.02 0.16 6.14
GX1:1 A 0.22 0.04 0.12 037 038 0.08 0.38 0.40 0.21 0.17  0.20 0.09 5.42
GX2:3 A 0.09 029 017 053 035 0.09 0.34 0.32 0.14 0.07 0.11 0.14 5.58
GX0:1 A 0.21 013  0.17 031 026 0.08 0.25 0.47 0.13 0.07  0.05 0.09 4.80
GX1:0 WA 0.22 011  0.27 029 035 0.22 0.29 0.73 0.19 0.06 0.12 0.07 6.25
GX3:2 WA 0.11 011 0.8 026 033 0.18 0.38 0.35 011 0.04 015 -0.05 457
GX1:1 WA 0.29 019  0.29 011 034 0.14 0.33 0.89 0.11 022 0.10 0.26 6.96
GX2:3 WA 0.14 0.07  0.08 024 032 014 0.36 0.23 0.21 017  0.22 0.05 4.48
GX0:1 WA 0.35 0.11  0.08 062 037 0.17 0.30 0.48 0.17 0.13  0.23 0.21 6.50
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Fae 2 T2 Js L7 A 8 L LA AF0 50 ik Al A 1) B 22 PR 3K
I R GG PLGV-PAL LI B AT PAL-1 25 . t-PA Al
PAI 2 B ML/ P 2 20 6 45 3 RIRE TSR 1 0 o, R
2 TA) PR P Al o 1R 1 21V (0 Th e A BB = 3 AR, t-
PA 1] LGS PLG, 141, B7 1 k2T .. PC &4t
e HAAPUEER MM & A RS, M N R0 A R
ORI PC 2 A Py B e A 1, AR TS fk PC
(activated protein C, APC) nJ DL 3 5 £F % v 14, ) ¥
PLG ISR PC 1k = 2 1%k I\ Bt f 4175 &
Gu R A ZRAEL, T 51 R AR T o AT A2 E 2 A2 2
PRI GUEE BT, IGO0, AT-IIS &R 456 5 40
1) 4 11T 175 T R 22 Pt L IR P ¥ 2, 4 R 1T T
7, A& B 1k AR I AR FE R . AR ST ROR,
5 IE 5 A P, P s A B K BRI 3 H PAL 2 35 T
&, M PCt-PAPLG A1 AT-TIT 55 2% B AR, 5 B 2k i i
FREA K RALAR PR P15 R G052 240 457 24031
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52105 15 B SRR 4 T B AR PAL B & T i t-PA R
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B A )V F RIS 21 RGP B R E RV L AE NS
T AR RS HL ) A ke 5 B AR RO, 5 AR E R )1
2 B AT e i Gt ot P R VR R 05 K BRI S P t-PA Y
FE i, PALTE T B, HLAA B8 @ 40V s 1 VA T AR
1E A — 2.

YH B 26 B 231 (cell adhesion molecules, CAMs) /&
— P2 A T 2 R T RD A B A R R A R L A
5 IR AR T B 4 R340 40 412 52 56 A B A B ot A
RIFEBEEEH . NEMBEER S+ EEZH ICAM A
VCAM 4. [E NANE BT FEHIE R B, ICAM-1.VCAM-
1.0 /NAR - Kz 20 e %6 B 73 7 (platelet endothelial cell
adhesion molecule 1, PECAM-1) 1% 4: 1 — 4L B &
fig (inducible nitric oxide synthase, iINOS) 13 5 If 5% iif
(B BA MBAE R F A ANRRER R A
SRR IR, B IR R BRI ) ICAM-1 A
VCAM-1 ¥ 2 T, M4s T 240115 2556 A F L
ANFIGNERE A Ja, DI A AN FRE R I A AT
TEUEL Y 9] ICAM-1 R IA T BE 5 M B IR B RE 2
e a A O NE AT S H B s Z-BE AR N BE T fe
3 3o 4106 40 0 % 7 (nuclear factor kappa B, NF-xB)
(1) 2238 BT gk /b ICAM-1 R VCAM-1 (1) 43 A1,

PLS /&4 554387 (principal component analysis,
PCA). JLBYAH G /3 i A 22 Je R M R T — 1R 1 2 0 48
PEGETE 4 BT 75 i PLS-DA Bk & —FP 2 T PLS [8] 15
WA 2 B8R ik —. MZERGE
i B0 AT A [R5 AN 5] 200 FUAS [ 1 &2 B (1) 4
PR b, 1 R R S FR bR AE 3, S 4R bR AN i) 77 vk
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