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Tab.1 Effect of extract of P. ginseng saponins (EPG) and S. miltiorrhiza phenolic acids (ESM) alone or in combination

on whole blood and plasma viscosity in rats with blood stasis

Whole blood viscosity/mPa-s

Viscosity of plasma/mPa-s

Group

200 100 50 1(s™h) 50 (s7')
Normal control 4.2+0.4 4.5+0.3 4.9+0.3 21.9+2.3 1.21 £0.09
Model 4.9+0.4™ 5.3+0.5" 5.920.5" 28.8+2.8™ 1.64+0.17™
Aspirin 4.4+0.2% 4.5+0.5" 5.2+0.5" 23.7 +3.6™ 1.28 +0.11%
EPG 4.4 0.3 4.9 £0.5" 5.4 +0.5" 25.4 3.6 1.35 +0.09%
ESM 4.3+0.3" 4.6+0.6" 5.3+0.5" 24.1+3.9" 1.30 +0.08"
EPG + ESM 4.2+0.5% 4.5+0.4" 5.2+0.6" 22.9 +3.4% 1.27 0. 12%

The rats in aspirin, EPG, ESM and EPG + ESM groups were ig given aspirin 100 mg-kg~', EPG 200 mg-kg™', ESM 200 mg-kg ™' and EPG
200 mg-kg ™! + ESM 200 mg-kg ™! twice a day for 7 times. After the Sth administration, the blood stasis rat model was induced by ice water soaking for

5 min during the time interval between two subcutaneous injection of epinephrine. The rats were fasted overnight and the blood sample was collected after

the last administration. The whole blood viscosity and plasma viscosity were measured. x +s, n=10. ™ P <0.01, compared with normal control group;

#P<0.05, P <0.01, compared with model group.

FEEUI I E (P <0.01) S EIRIZEAH LL, B
Y4F EPG 200 mg-kg ™' HpZ4F ESM 200 mg-kg ™'
J EPG 200 mg-kg ™' 5 ESM 200 mg-kg ' Bt {fL3 Al
WEREAC A MR A MK R E (P <0.05, P<
0.01) ,EPG 5 ESM i {fi2H 5 EPG 5§ ESM Ea i
FHAHAR L TG T2 25 5+ o
2.2 EPG 5 ESM Ffa 3t 2t M K R /MR E
SRR

2 G5 R WOR, 5 IEHE X IRAA L, Ay 2]
RER IR R B B3 (P <0.01), 5H
TLRILL , EPG 200 mg-kg ™ Sl (7 FH A A 225 PG
MR L, ESM 200 mg - kg ™" Sl LK EPG
5 ESM Pifh s n] i FEAR M/ MR % (P <0.01),
55 ESM HLHTAH I, EPG 5 ESM AT 410 il ifiL /)M AR 2§
PERIEJC W P25 5%, 15 EPG FLIAH L, EPG
55 ESM JiC {1 21 B 2 2 A AL /N B e K3R B R
(P<0.05),

Tab.2 Effect of EPG and ESM alone or in combination on
platelet maximum rate in rats with blood stasis

Group Maximum platelet aggregation/%
Normal control 18.6 £4.0

Model 29.8+4.6™

Aspirin 20.8 £5.0"

EPG 25.2 5.2

ESM 22.1 4.3

EPG + ESM 20.4 £4.7%4

See Tab. 1 for the treatments. x +s, n=10. ™ P <0.01, compared with
normal control group; *P <0.05, P <0.01, compared with model
group; 2P <0.05, compared with EPG alone group.

2.3 EPG 5 ESM F{f x4 & 8 K R g M 25
EAT

3 G5 R EIR, 5I1E R X RELUAR EL , B A
RIZH Fib & & Jb &, APTT, TT F1 PT R 35 45 50
(P<0.01), SR, EPG 200 mg-kg ™' AER
HIEAR Fib & &, B FEK APTT, PT I TT(P <
0.05) ;ESM 200 mg-kg ™' BBt & 4% Fib &5, B 3%

Tab.3 Effect of EPG and ESM alone or in combination on
fibrinogen ( Fib) , activated partial thrombin time ( APTT) ,
thrombin time (TT) and prothrombin time (PT) in rats
with blood stasis

Group Fib/g-L"' APTT/s
Normal control 2.1+0.3 21.7 +4.3
Model 5.0£0.6™ 15.9+3.5™
Aspirin 4.3+0.6" 20.6 £3.3"
ESM 4.4 £0.5" 19.3 +3.2°
EPG 4.4+0.4" 18.8 +1.8"
ESM + EPG 3.3 +0.8%"4 20.8 £3.1%
Group TT/s PT/s
Normal control 29.0£3.0 18.7 +2.6
Model 22.3+4.4" 13.4+1.3"
Aspirin 27.8 +4.5% 18.3 +2.9*
ESM 25.7 +4.7 16.7 +4.4
EPG 27.0 +3.4*% 17.3 +3.9%
ESM + EPG 29.4 +3.8" 17.9 +3.4%

See Tab. 1 for the treatments. x s, n=10. ™ P <0.01, compared with
normal control group; *P <0. 05, " P <0.01, compared with model
group; ®P < 0.05, compared with ESM alone group; 4 P < 0. 05,
compared with EPG alone group.
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Ameliorative effect of Panax ginseng saponins combined with Salvia
miltiorrhiza phenolic acids on hemorheological abnormality
in rats with acute blood stasis

ZHANG Ke', MA Xu'"?, HAN Shu-yan'?, MA Zhi-zhong', TU Peng-fei'
(1. State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences, Peking University ,
Beijing 100191, China; 2. Patent Examination Cooperation Center, State Intellectual Property Office,
Beijing 100083, China; 3. School of Oncology, Beijing Cancer Hospital & Institute, Key Laboratory

of Carcinogenesis and Translational Research ( Ministry of Education) ,

Peking University, Beijing 100142, China)

Abstract; OBJECTIVE To evaluate the effect of Panax ginseng saponins ( EPG) combined
with Salvia miltiorrhiza phenolic acids ( ESM) on hemorheological abnormality in rats with acute
blood stasis. METHODS The rats were randomly divided into normal control, model, EPG 200
mg-kg ™', ESM 200 mg-kg ', EPG 200 mg-kg ' + ESM 200 mg-kg ™', and aspirin 100 mg-kg '
(positive) groups. The rats were ig given corresponding drugs, twice a day, for consecutive 7
times. After the fifth administration, the rats were sc given epinephrin in ice water soaking to set up
the acute blood stasis model. Whole blood viscosity and plasma viscosity were evaluated by cone-
plate viscometer, hematocrit determined by micro-capillary method, platelet aggregation measured
by photoelectric turbidimetry and coagulation parameters evaluated by optical electromagnetic meth-
od. RESULTS Compared with normal control group, whole blood viscosity and plasma viscosity of
rats in blood stasis model group significantly increased; the maximum platelet aggregation rate was
also remarkably elevated. Also, fibrinogen (Fib) content increased while prothrombin time ( PT)
activated partial thrombin time ( APTT) and thrombin time (TT) decreased (P <0.01). Compared
with model group, EPG 200 mg-kg ™' or ESM 200 mg-kg ' alone could obviously decrease whole
blood viscosity, plasma viscosity and Fib content, but significantly delay APTT (P <0.05, P <
0.01). Meanwhile, EPG 200 mg-kg ' significantly delayed PT and TT. ESM 200 mg-kg ™" signifi-
cantly inhibited the epinephrin-induced platelet maximum aggregation rate. Compared with EPG or
ESM alone group, EPG 200 mg-kg ™' + ESM 200 mg-kg ™' ameliorated the hemorheological abnor-
mality further in rats with acute blood stasis, as revealed by the greater platelet maximum aggrega-
tion inhibition (P <0.05, vs EPG) , more delayed TT (P <0.05, vs ESM) and increased Fib con-
tent (P <0.05, vs EPG or ESM). Compared with aspirin group, EPG and ESM showed less inhibi-
tion on platelet aggregation while EPG + ESM exerted similar hemorheological improvement to aspi-
rin, but there was no statistical significant difference. CONCLUSION The combination of EPG
with ESM improves the hemorheological abnormality in rats with acute blood stasis, more powerful
than EPG or ESM alone.

Key words: saponins of Panax ginseng; phenolic acids of Salvia miltiorrhiza ; hemorheology ;
blood stasis; platelet aggregation; whole blood coagulation time; fibrinogen
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