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Study on preparation of Panax notoginseng saponins transfersomes and their
effects on acute soft tissue injury in rats

CHEN Si-si, ZHENG Hang-sheng, WANG Juan, FANG Rong, XING Xiao-jing
College of Pharmacy, Zhejiang University of Traditional Chinese Medicine, Hangzhou 310053, China

Abstract: Objective To optimize the formulation of Panax notoginseng saponins (PNS) transfersomes and to verify their effects on
acute soft tissue injury in rats. Methods Thin film dispersion method was employed to prepare PNS transfersomes. Based on the
elasticity of transfersomes, PNS transfersomal formulation was optimized by a uniform experimental design. Extrusion method and
centrifugation-ultrafiltration method were respectively adopted to determine the elasticity and the entrapment efficiency (EE) of PNS
transfersomes. The therapeutic effects of PNS transfersomes on acute soft tissue injury in rats were evaluated by observing the indexes
of injury symptom, the hemorheology and the histomorphology with Qingpeng Ointment being used as positive control. Results The
optimum formulation was as follows: PNS 100 mg, cholesterol 15 mg, soybean phospholipid 120 mg, vitamin E 2 mg, volatile oils
(limonene-citral = 4:1) 80 mg, and hydration liquid (phosphate buffered saline, pH 5.0) 10 mL. The optimized PNS transfersomes had
elasticity of (2.74 £ 0.32) min, average size of (123.6 £+ 0.36) nm, Zeta potential of (—36.67 = 2.29) mV, and EE of (82.42 + 0.69)% and
(94.40 + 0.74)% for ginsenoside Rg; and ginsenoside Rby, respectively. The results of pharmacodynamical tests showed that the PNS
transfersomes could significantly improve the injury symptom indexes (P < 0.01) and hemorheology (P < 0.05) of the rats compared
with model control, and it could also improve their histomorphology. Conclusion The optimized PNS transfersomes with an
appropriate size, desired elasticity, and drug EE are effective for the acute soft tissue injury in rats.
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Fz1 AR RHSER
Table 1 Arrangement and results of uniform design test

R X1 Xo/mg X3 Y/min
1 1:1 30.00 6.50 60.00
2 1:1 50.00 8.00 57.47
3 1:2 70.00 6.00 34.98
4 1:2 20.00 8.00 72.70
5 2:1 40.00 6.00 45.20
6 2:1 60.00 7.50 43.38
7 1:3 80.00 5.50 30.47
8 1:3 20.00 7.50 75.25
9 3:1 40.00 5.50 28.28

10 3:1 60.00 7.00 35.52
11 1:4 80.00 5.00 23.60
12 1:4 30.00 7.00 60.85
13 4.1 50.00 5.00 14.13
14 4:1 70.00 6.50 20.67

2.7 mARATFIEIE

Yt Al 77, Bl PNS 100 mg. CH 15 mg. sbPC
120 mg. VE 2 mg. "2kl (Fridf-trisis 4
1) 80 mg. /KAL¥ (PBS, pH 5.0, AIX}E FIKE
1100 10 mL, #HAT 3 IRERKUFRLE, #% 3
Ik PNS A& i . AL AR 3R (2.7440.32)
min, $if&kh (123.60+0.36) nm, Zeta HLf/ Kk
(-36.67+2.29) mV, NS Rg: 5 Rby A%
I3k (82.42+0.69) %, (94.40+0.74) %. LI PNS
T, B2 Eh 9.69%. 1Lk mE
SRR Rife N Zeta HUAZIE LK 1. 2.
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1 PNS &gk rES BiEE
Fig. 1 TEM image of PNS transfersomes
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Fig. 2 Size and Zeta potential of PNS transfersomes
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Table 2 Comparison on injury symptom indexes among different observation groups (X +s)

415 %21 KRG (n=20) S22 RKE (n=200 H#3RE (n=200 £Zj5KE (n=10)
PNS {44 6.45+1.15"44 5.65+1.50744 3.10+0.31" 3.00+0.00"
M 6.50+0.89744 5.45+150"4* 3.05+0.22" 3.0040.00"

T % 3.00+0.00" 3.00+0.00" 3.00+0.00" 3.00+0.00”
kit 8.75+0.55* 6.80+0.83** 4.754+1.07** 3.70+0.95**

HROMAE: P<0.05 TP<001; HiE#HxTH4ILE: *P<0.05

A4p<001, X3

"P<0.05 P <0.01vs model group; P <0.05 “4P <0.01 vs normal group, same as Table 3
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Table 3 Comparison on hemorheology among different observation groups (X +s, n = 10)

5 A MLENE (200 s H)/(mPa-s) 41 E (30s Hi(mPas) 4IMFiE (3s Y)/(mPas) Il 3% %k )% /(mPa-s)
$4h953dJ5 hAi5dE HZi3d)E S4iZisdiE HZi3diE HZisdiE HAi3diE HAisdE
PNS fLififk 3.654+0.79 3.25+0.89 4.38+1.30° 4.15+1.17 7.52+150" 7.11+147° 1.29+0.09° 1.26+0.06
FHEcE 3574082  3.33+0.89 422+1.25" 4164127 7.49+152" 7124146 1.31+0.09* 1.25+0.09
EHAH 333+£056" 3.214+053 4.09+0.76" 3.91+0.84 7.21+0.94" 7.06+1.01° 1.20+0.10" 1.23+0.15
%] 423+1.06* 3.93+0.80* 559+1.05** 498+144 9.36+1.33** 841+1.08* 1.39+0.13** 1.32+0.08*
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A sk R (& 3-ED.
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B3 EEXNRE (A). EE24hF (B). PNS FRAKIE (C). FMNEH (D) FREE (E)
Fig. 3 Normal control group (A), 24 h after model established (B), PNS transfersomes test group (C), positive control group

with Qingpeng Ointment (D), and model group (E)
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