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Tab 1. Effects of Panax notoginseng (PNS) saponins on whole blood and plasma viscosity in rats with blood
stasis
Dose/ Whole blood viscosity/mPa-s Viscosity of plasma/mPa-s
Growp mg-kg ™' 200 100 50 1(sh) 50 (s7)
Normal control 3.8+0.2 4.1+0.3 4.6+0.3 20.1+£1.9 1.22 +0.06
Model 4.5£0.4™ 5.0+£0.4™ 5.6+0.5™ 27.1+£3.0™ 1.51£0.14™
Aspirin 100 3.9+0.5% 4.3 +£0.5% 4.8 £0.6% 21.9 +4.1% 1.27 +0.06*
PNS 50 4.1+0.4" 4.4 +0.5" 4.9 +0.6" 22.2 +4.6" 1.33 +0. 10"
100 4.0+0.3" 4.4 +0.4" 4.9 +0.4" 22.0 £3.5% 1.32 +0.08"

The rats in aspirine and PNS groups were ig given PNS and aspirine twice a day for consecutive days, altogether 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

injections of adrenaline, the control rats received the same procedure except injected with normal saline. The rats were fasted overnight

and the blood samples were collected after the last dose. The whole blood viscosity and plasma viscosity were measured. x +s, n =10.

* P <0.01, compared with normal control group; *P <0.01, compared with model group.

Tab 2. Effects of Panax notoginseng saponins on
hematocrit and erythrocyte aggregation index in
rats with blood stasis

Dose/ .
Group . Hematocrit EAI
mg-kg

Normal control 0.41 £0.02 4.9+0.2
Model 0.49 +0.02™ 5.5+0.4™
Aspirin 100 0.43 £0.02" 5.0+0.5"
PNS 50 0.45+0.03* 5.0+0.5"

100 0.44 +0.03* 5.0+0.6"

See Tab 1 for the treatments. Erythrocyte aggregation index
(EAL) =m,/7,0, m, and 5, refer to whole blood viscosity un-
der shear rates of 1 s™' and 100 s™', respectively. % + s,n =
10. * P <0.01, compared with normal control group; *P <

0.05, #¥P <0.01, compared with model group.
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Fig 1. Effects of Panax notoginseng saponins on

platelet aggregation rate in rats. See Tab 1 for the treat-
ments. x s, n=10. ™ P <0.01, compared with normal con-
trol group; *P <0.05, P <0.01, compared with model group.
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Fig 2.  Effects of Panax notoginseng saponins on
fibrinogen (Fib) (A), activated partial thrombo-
plastin time ( APTT), thrombin time ( TT) and
prothrombin time (PT) (B) in rat blood stasis
model. n = 10.

"P <0.05, ™ P<0.01, compared with normal control group;

See Tab 1 for the treatments. x + s,

*P <0.05, compared with model group.
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Ameliorative effects of Panax notoginseng saponins on
hemorheology in rats with acute blood stasis

HAN Shu-Yan'? | LI Hai-Xia', WEN Zong-Yao’, TU Peng-Fei'*
(1. State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences, Peking University ,

Beijing

100191, China; 2. School of Oncology, Peking University, Beijing

100142, China,

3. Hemorheology Center, School of Basic Medical Sciences ,

Peking University , Beijing

Abstract: AIM To evaluate effects of Panax
notoginseng saponins ( PNS) on the hemorheo-
logical abnormality in rats with acute blood sta-
sis. METHODS The rats were randomly di-
vided into normal control, model, aspirine 100
mg-kg™', PNS 50 and 100 mg-kg ™" groups.
The rats were ig given PNS or aspirin twice a
day, altogether 7 times. After the 5th adminis-
tration, the acute blood stasis model was in-
duced by adrenaline and ice water soaking. The
control group treated with the same procedure
except sc normal saline. Whole blood viscosity
and plasma viscosity were evaluated by cone-
plate viscometer, hematocrit was determined by
micro-capillary method, platelet aggregation
was measured by photoelectric turbidimetry and
coagulation parameters were evaluated by opti-
cal electromagnetic method. RESULTS Com-
pared with normal control group, whole blood
viscosity and plasma viscosity of rats in blood
stasis model group were significantly increased ;
erythrocyte aggregation index ( EAI) and the
platelet aggregation rate were also significantly
elevated. Meanwhile, hematocrit and fibrino-
gen (Fib) content were also increased, while
prothrombin time ( PT ),
thromboplastin time ( APTT) and thrombin time
(TT) were shortened. Compared with model
group, PNS 50 and 100 mg-kg " could signifi-

activated partial

100191, China)

cantly decrease whole blood viscosity [ 200
s':(4.5+0.4) vs (4.1 +£0.4),(4.0
0.3)mPa-s;100 s ':(5.0+0.4) vs (4.4
0.5),(4.4+0.4)mPa-s;50 s™': (5.6
0.5) vs (4.9+0.6),(4.9 +0.4) mPa-s;1
s ':(27.1+3.0) vs (22.2+4.6),(22.0 =

1

3.5)mPa-s], and plasma viscosity [50 s :
(1.51 £0.14) ws (1.33 £0.10), (1.32 =
0.08)mPa-s]; inhibit EAI [ (5.5 +0.4) wvs
(5.0+0.5), (5.0+0.6) ] and ADP-induced
platelet aggregation rate [ (32 £3)% wvs (26 +
3)%, (24 +4)% ] ; reduce hematocrit (0.49 +
0.02 vs 0.45 £0.03, 0.44 £0.03 and Fib
content [ (4.8 +0.3) vs (4.2 +0.4), (4.1 +
0.3)g-L7"J; however, TT [(25.2 £2.7) ws
(30.5+4.7), (31.2+3.9)s]) and PT [ (14.5 %
1.1) wvs (15.7+1.1), (15.8 £1.0)s] were
delayed. CONCLUSION PNS possesses re-

markable ameriorative effects on hemorheologi-

+ H+ H

cal abnormality in rats with acute blood stasis.
Key words:
hemorheology ;

Panax notoginseng saponins;

blood

whole blood coagulation time;

coagulation; platelet
aggregation ;

fibrinogen
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