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The pharmacokinetics and pharmacodynam ics of intranasal preparation
of Panax notoginseng Saponins

WU Yun-juan, ZHU Xiao-yi, SHA Xian-yi, FANG Xiao-ling
(Depa rtment o f Pha nmaceutics, School of Phamacy, Fudan University, Shanghai 200032, China)

Abstract: Aim To investigate the phamacokinetic course of intranasal powders of Panax notogin-
seng Saponins ( PNS) in a mat model and its protective effects against cardio-cerebrovascular diseases
adm inistrated in the form of its suspension. Methods After adm inistration, Rgl concentration in the
serum was analyzed by HPLC and the absolute bioavailability was calculated. The protective effects against
cardia-ceebrovascular diseases were studied on actue myocardial infarction model in rats built by occlusion
of left coronaty artery and cerbral ischem ia-reperfusion model in gerils built by occlusion of bilateral
common carotid artery ( CCA). Results The in vivo course of Rgl in rats conformed to two-compartment
model after intranasal adm inistration of PNS suspension and the absolute bioavailability was 103.56% . The
suspension significantly reduced myocardial infarct size induced by occlusion of the left coronary artery,
alleviated cerebral edema and the stroke symptoms induced by occlusion of bilateral common carotid arte ry
(CCA). And the effects were dose-dependent, the higher dose, the better effects. Conclusion The
results of phamacokinetics and phamacodynam ics demonstrated that PNS intranasal preparation has a
pretty prospect to develop.

Key words: Panax notoginseng Saponins; intranasal administration; phamacokinetics; acute
myocardial infarction; cerebral ischem ia- repe rfusion
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A: Blank serum sample; B: 30 Hge mL"! Rgl standard serum sample; C: 100 Hge mL™' PNS serum sample
Figure | HPLC chromatograms of Rgl blood sample when the matio of acetonitrile to 20 mmol* L' NaH, PO,
solution was 24:76 (f, =7.3 min)
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Figure 2 The curve of Rgl blood concentration vs t/h

tine after intmavenous adm inistration of ginsenoside Figure 3 The curve of Rgl blood concentration
vs time after intranasal administration of Panax
notoginseng Saponins ( PNS) suspension (n =3,
x *s)

injection (n =3, x xs)
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(SUM) . Akaike’ s . (7))
. ) Table 2  Effects of Panax notoginseng Saponins
Rgl (PNS) preparations on myocardial infarct size in a
, rat model of acute myocardial infarction (n =6,
1. x Es)
Dmug dosage Myocardial infarct weight
Group 1 R
. . . . /mg* kg to total heart weight/%
Table1 Pharmakinetics param eters of ginsenoside
Control - 15.3%1.7
m-]eCtlon and intranasal suspension Ginsenoside injection 12 4.6 £1.9°
xts PNS oral solution 12 14.8 £1.6
Parameter . .
Intravenous Intranasal PNS intranasal suspension 3 14.5 0. 8°
A/Mge mL"! 54 %10 22 £5 6 10.3%1.0° ¢
B/uge mL™! 5.1 10.3 3.7%1.8 12 4.9%1.6 %%
a/h! 3.22%0.13 0.84 *0.16 18 3.5%1.2° %%

- .200 £0. 02 .09 0. 04 ' . .
B/h B 0-200 0. 020 0-09 +0 0 P < 0.05 vs control group; “ P > 0.05 ws ginsenoside
K, /h . 3.5 %2.0 injection group; *P <0.05, the comparison in the different
Lag time /h - 0.10 £0. 05 dose groups of PNS intranasal suspension
T, ,a/h 0.220 £0.010 0.84 *0.15
T, ,B/h 3.46 %0.27 9 4
T, s /1 : 0.14 0. 05 Table 3  Effects of PNS preparations on brain
Vo /mLe mge Hg! 0.31 £0.05 0.82 £0. 07 edema and stroke index during cerebral ischem ia-
Tyax /B - 050 %0. 00 reperfusion in gerbils (7 =6, x *s)

Coax /Mg® mL"™! - 16.5 0. 4
Dose / Cerebral
CL, /Hgs kg'' b 0.43 0. 03 0.29 £0.03 Group y erom Stroke index
mg* kg hydration /%
Ky /h”! 0.47 £0. 06 0.22 £0.12 N
: Sham - 73.0 £0.7
Ky, /h” 1.40 X0.14 0.36 £0.04
' Control - 78.2 £0.6 23.2%1.8
K, /h” 1.55 %0.04 0.36 £0.08 . o N N
Ginsenoside injection 12 74.5 0.6 12.0 1.4
MRT/h 1.75 £0.09 3.27 0.07 ;
PNS oml solution 12 78.4 *1.1 20 4
AUC/h Hge mL™' 42.3 2.8 43.8 £2.0 ) ) -
PNS intranasal suspension 6 77.6 0.8 14.5 X2.1
12 76.7 X1.6 13.2%2.5" %
N Rgl 18 76.2 1.0 12.5 £2.6" *
103.56% . " P <0.05 s control group; “ P >0.05 vs ginsenoside injection
group
3.1
2,
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, — PNS .
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