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Effect of Compatibility of Astragalus Membranaceus and Salvia Miltiorrhiza
in Different Proportion on Hemorheology and Vascular Active Substances of
Q1 Deficiency and Blood Stasis Rat Model*

TIAN Lu, KONG Xuan, LIU Jun, YU Xiao, WANG Sheng-juan, LI Feng”
(Department of traditional Chinese medicine Xijing Hospital, The Fourth Military Medical University, Xi'an, Shaanxi, 710032, China)
ABSTRACT Objective: To study the influence of different compatibility of Astragalus Membranaceus and Salvia Miltiorrhiza on
hemorheology and vascular active substances in Qi deficiency and blood stasis rat model. Methods: The SD rats were randomly divided
into control group, model group, Salvia miltiorrhiza group, Astragalus membranaceus group, the compatibility of Astragalus Mem-
branaceus and Salvia Miltiorrhiza in different proportion of 1:1, 2:1, 4:1 groups. The Qi deficiency and blood stasis rats were caused by
restricted diet, forced swimming and norepinephrine subcutaneous injection. The control group and model group were given distilled wa-
ter, the treatment group were given different doses of Salvia miltiorrhiza, Astragalus membranaceus and compatibility of Astragalus
Membranaceus and Salvia Miltiorrhiza in different proportion of 1:1, 2:1 and 4:1 respectively by gavage for 27 days. The hemorheology
and the level of endothelin-1(ET-1), nitric oxide(NO), thromboxane B2(TXB2) and 6-keto-prostaglandin F1a(6-keto-PGF1la) were de-
termined. Results: Compared with control group, the changes of hemorheology parameters and vascular active substances in the model
group were statistically significant (P<0.01). Compared with model group, the compatibility of Astragalus Membranaceus and Salvia Mil-
tiorrhiza in proportion of 1:1, 2:1 and 4:1 groups had significantly lower hemorheology parameters(P<0.05 or P<0.01), and the content of
NO, 6-keto-PGF1a, and 6-keto-PGF1a/TXB2 ratio were significantly higher (P<0.01), the level of ET-1 and TXB2 was decreased sig-
nificantly (P<0.01). Compared with 1:1 groups, 2:1 groups had significantly lower hemorheology parameters (P<0.05 or P<0.01), and the
content of NO, 6-keto-PGF1a, and 6-keto-PGF1a/TXB2 ratio were significantly higher (P<0.05 or P<0.01), the level of TXB2 was de-
creased significantly (P<0.05). Compared with 4:1 group, the changes of hemorheology parameters and vascular active substances in the
2:1 group were statistically significant (P<0.05 or P<0.01). Conclusions: The compatibility of Astragalus Membranaceus and Salvia Milti-
orrhiza can improve hemorheology, protect vascular endothelium of Qi deficiency and blood stasis rats, and the compatibility of 2:1 pro-
portion is the best.
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Table 1 Comparative analysis of hemorheology in rats of each group

Groups 14! 54! 304! 200 ¢! Plasma viscosity
Control group 20.15%+ 1.09 8.70+ 0.32 5.22+ 0.25 3.86x 0.40 1.69+ 0.13
Model group 28.31+ 1.70** 11.68+ 0.52%* 6.07 0.26%* 4.52+ 0.24** 2.08+ 0.16**

Salvia miltiorrhiza
25.29+ 0.81% 10.94% 0.64% 5.93+ 0.15 431+ 0.08 1.94+ 0.10#

group
Astragalus - )

25.28+ 0.67% 10.99+ 0.44% 5.98+ 0.15 432+ 0.16 1.98% 0.12

membranaceus group
1:1 group 23.04+ 0.63% 10.44+ 0.53% 5.80+ 0.12° 4.25+ 0.08* 1.86x 0.12%
2:1 group 21.05¢ 1.03#=s2 9.54+ (.47 00 5.59+ 0.21%° 4.02+ 0.11% ¢ 1.78+ 0.13%
4:1 group 23.89+ 1.26% 10.37+ 0.33% 5.84+ 0.04" 4.29+ 0.05 190+ 0.11%

Note: Compared with control group, **P<0.01; Compared with model group: “P<0.05, #P<0.01; Compared with 1:1 group: *P<0.05, **P<0.01;
Compared with 4:1 group: ® P<0.05, * ° P<0.01.

*2 HKEKRET-1.NO KFELLE(xE s,n=8)
Table 2 Comparison of the ET-1 and NO levels in rats of each group

Groups ET-1(pg/mL) NO ( wmol/L)
Control group 30.99 £ 1.45 42.34% 6.78
Model group 49.28+ 1.63%* 11.87+ 1.27**
Salvia miltiorrhiza group 47.75+ 191 14.36% 2.05
Astragalus membranaceus group 48.99+ 2.48 14.58+ 1.23
1:1 group 41.45+ 0.26" ° 21.17+ 0.78%
2:1 group 40.32+ 0.20 ° 2539+ 2.13%°°
4:1 group 43.26% 1.057 18.3+ 1.94%

Note: Compared with control group, **P<0.01; Compared with model group: #P<0.05, ##P<0.01; Compared with 1:1 group, * P<0.05;
Compared with 4:1 group, ° ® P<0.01.

%3 HAKR TXB2.6-keto-PGFla A EELE(xE s,n-8)
Table 3 Comparison of the TXB2 and 6-keto-PGF 1« levels in rats of each group

Groups TXB2(pg/mL) 6-keto-PGFla(pg/mL) 6-keto-PGF1a/TXB2

Control group 42.03+ 3.96 705.78+ 44.99 16.93+ 2.03

Model group 91.86% 8.56** 311.61+ 22.06** 3.40+ 0.26**
Salvia miltiorrhiza group 83.62+ 7.72° 353.87+ 29.03" 4.25+ 0.36
Astragalus membranaceus group 88.70+ 8.81 332.10% 20.46 3.77+ 0.34
1:1 group 65.65+ 2.48% 403.71% 10.87% 6.16x 0.30%

2:1 group 58.78+ 2.82% ¢ 460.52+ 46.44% 200 7.83+ 0.58% 00

4:1 group 72.01x 2.53% 383.83+ 12.93* 5.34+ 0.29%

Note: Compared with control group, **P<0.01; Compared with model group: “P<0.05, #P<0.01;
Compared with 1:1 group: * P<0.05, * * P<0.01; Compared with 4:1 group, ° ° P<0.01.
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