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Study on Neuroprotective Effect of Polygalasaponin F in Vitro

SHI Ruili"*?, LI Peifeng', CHEN Naihong® (1. Inner Mongolia Agricultural University, Hohhot 010018 Inner Mon—
golia Autonomous Region, China; 2. Institute of Materia Medica, Chinese Academy of Medical Sciences, Beijing
100050, China; 3. Baotou Medical College, Baotou, Inner Mongolia Autonomous Region 014040, China)
Abstract: Objective To study the protective effect and related mechanism of polygalasaponin F (PGSF) on prima—
ry cultured rat cerebral cortical neurons and PC12 cells. Methods Oxygen —glucose deprivation and reperfusion
(OGD/R), oxidative stress and serum deprivation models in vitro were established respectively. The viability of cells
was determined by MTT assay, cell morphology was observed under light microscopy, and the expression of proteins
was detected by Western blotting. Results PGSF at the concentration of 10, 1 or 0.1 wmol-L™ could increase the via—
bility of neurons or PC12 cells pretreated by OGD/R, oxidative stress or serum deprivation(P < 0.01 or P < 0.05), it
also improved the morphology of neurons and lowered the expression of cleaved Caspase—3 in OGD/R model (P <
0.01, P<0.05), and showed synergistic action on neuron death rate with specific inhibitors of MAPK signal pathway
(P < 0.01 or P < 0.05). PGSF at the concentration of 10 or 1 pmol * L™ could up-regulate the ratio of Bcl-2/
Bax proteins(P < 0.01 or P < 0.05) and lower the expression of p33 in neurons injured by OGD/R (both P <
0.05). Conclusion Our studies have revealed the markedly neuroprotective effect of PGSF in OGD/R, oxidative
stress or serum deprivation model in vitro. The effect of PGSF is performed partly by regulating the expression of
apoptosis—related proteins and is probably associated with antioxidant activity in OGD/R model.

Keywords: Polygalasaponin F; Oxygen —glucose deprivation and reperfusion (OGD/R); Serum deprivation ;

Oxidative stress; Apoptosis
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Effect of Polygalasaponin F on viability of PC12 cells

4151 Fl4/pmol - L oD {4 AHXS A7 %%
25 6 R 0.83+0.07" 100.0
EsiiEE] 0.38+0.06 458
PGSF 41 10 0.63+0.05™ 75.4
PGSF 4 1 0.60+0.07" 72.1
PGSF 41 0.1 0.47+0.03" 56.8

W SRR, P <0.05, “P<001,



P 5 R 201351 AF 24 5% 14

2.2 PGSF *f i %A AL A 845 1 PC12 AIHLAF 35 R 1Y 5%
W UL 2. 4 200 wmol L™ H,0, #bFH 24 h )5,
PC12 HMEAFE R BREAL; SRORIZE AL, PGSF £53k
FEH R ARG AR e R, ERaSIEE L
(P <0015 P <005),

%2 PGSF3g&HUSiHS PC12 L THIZME(v+s, n=0)
Table 2 Effect of Polygalasaponin F on viability of PC12 cells
injured by H,0,

4157 4R/ pmol - 1. oD {4 AARTAEIG 241%
B ERopGE N 0.78+0.03" 100.0
HERIZH 0.66+0.04 84.6
PGSF 41 10 0.77+0.05" 98.4
PGSF 41 1 0.73+0.04" 93.1
PGSF 41 0.1 0.72+0.06" 92.4

W SERA R, P <0.05, "P<0.01,

2.3 PGSF *f OGD/R $5i 4 it Bt AR 28 0 M A1 15 R 11
W L2 3 0 OGD/R Ab BB AT J A e 25 20 A7 1%
KU EREAR; SR LA, PGSF 457 &4l K B
X REPHEE T RRER AT 0 B S AT %, ERASR
28 X (P < 0.01), PGSF By F-3 45 ] 52 308
Py BE AR

%3 PGSF xt OGD/R #5i{5 FIR R #E AR TE T AIRINE (v =5,
n=6)

Table 3  Effect of Polygalasaponin F on viability of primary cultured
neurons injured by OGD/R

41 5 it/ pmol - 1 oD f§ iRt EIA
235 X R 0.75+0.04"™ 100.0
AL 0.38+0.03 50.2
PGSF 41 10 0.66+0.04™ 88.2
PGSF 4 1 0.57+0.03" 76.2
PGSF 41 0.1 0.45+0.02" 59.2
PR 10 0.55+0.03" 72.5

. S E, P <0.05, "P<0.01,

2.4 PGSF *f OGD/R 5t 1 i )i £ 25 41 LB 1) 55 i
W 1. IEFMECERer R, Z2KEBE, A
ML FUERE, Yoty s s B HAZ L8N,
TR E B S IBE R . OGD/R BI15)5 , #2840 i %
I, MRS AR R, ARRE R BRI R, ProetERE
i, 28878 B4/, PGSF F w5 1 g VE )G |
P IIE AR, M onaRERInAR K, Moo
LRI R Z

DN

|

\a}’;\mﬁ‘

i
t

ST 2 o ';-‘-ff'-';':'&l¢’§;‘“ oot ) o
) % e ‘_ 39 ‘Pﬁ/‘*f;{; '}l }_{?
SR st S § RS 7 N TPy o
[ fo et ) i = {‘?Z%E ,;.';; * {é?,;}'_ F
A ZSFINTBRA; BB, C. 10 pmol -1 PGSF 2H; D. 1 pmol L PGSF
21 E. 0.1 pmol - L7 PGSF 41; F. 10 pmol - L™ #1511 541

E1 PGSF & OGD/R £ EHERMEMPEHEE (x100)

Figure 1 Polygalasaponin F reverses morphology changes induced

by OGD/R in primary cultured neurons(x100)
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Figure 2 Effects of PGSF combined with specific inhibitors of
MAPK signal pathway on viability of primary cultured neurons in—
jured by OGD/R
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Figure 3 Polygalasaponin F up-regulates ratio of Bel-2/Bax

proteins in primary cultured neurons injured by OGD/R
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Figure 4  Polygalasaponin F down —regulates the expressions of

cleaved Caspase—3 and p53 in primary cultured neurons injured

by OGD/R
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