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Optimization of extraction process for total saponins from fibrous root of
Anemarrhena asphodeloides and its protective effect on PC12 cells induced by
oxygen-glucose deprivation

LI Li-li, HUANG Qi, PENG Dai-yin, WU De-ling, HAN Lan
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Chinese Medicine, Hefei 230012, China

Abstract: Objective To optimize the extraction of total saponins from fibrous root of Anemarrhena asphodeloides (TSFAA) and
explore its protective effect on PC12 cells induced by oxygen-glucose deprivation (OGD). Methods Single factor experiment and
Box-Benhken response surface method were used to select the best extraction technology. The model of PC12 cells induced by OGD
was established and treated with the total concentration of 20, 40, and 80 mg/L TSFAA. Inverted microscope was used to observe the
morphology of PC12 cells, and cell viability was measured by MTT assay. Fluorescence probe was used to detect the intracellular
oxygen free radical (ROS), and Annexin V/PI double staining method was performed to measure the apoptotic rate. The apoptotic
protein Bcl-2 and Bax expression were detected by Western blotting. Results The optimum conditions were as follows: The
concentration of solvent was 72.22%; The ratio of material to liquid was 1 : 11; And the extraction time was 73.33 min. Under this
condition, the theoretical calculated extraction rate was 8.38% and the measured value was 8.33%. PC12 cells viability was
significantly decreased after OGD injury for 4 h. However, TGA showed a dose-dependent protective effect on OGD-induced cell
damage; Flow cytometry analysis showed that TSFAA significantly reduced the content of ROS and apoptotic rate of PC12 cells. Also,
Western blotting showed that TSFAA up-regulated the expression of Bcl-2 and down-regulated Bax expression. Conclusion The
extraction process for TSFAA optimized by response surface method has high yield and good extraction effect. TSFAA has protective
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effect on PC12 cells injured by OGD. The mechanism may be related to the decrease in the content of ROS in PC12 cells induced by

OGD and the inhibition of mitochondrial apoptosis pathway.

Key words: fibrous root of Anemarrhena asphodeloides Bunge.; total saponins; response surface optimized method; PC12 cells; OGD

injury; cell apoptosis
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HEARAL 1. 20 3. 4. 5. 6 U A RER S B R
BUSCREISM, 25 AN BEAU . B B AR 4 3R
7.29%. 7.52%. 8.06%. 8.07%. 7.98%. 8.03%. 5L
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Table 1 Project and results in Box-Behnken design
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Table 2 Analysis of variance of two times model of response surface and its regression coefficient
7 R S5 A H ¥ F{H P 1E
T 46.75 9 5.19 3616.30 <0.000 1
A 0.95 1 0.95 658.10 <0.000 1
B 21.00 1 21.00 14 616.25 <0.000 1
C 1.83 1 1.83 1276.51 <0.000 1
AB 2.25X 10 1 2.25X 10 0.16 0.704 1
AC 1.00X10* 1 1.00X10* 0.07 0.7995
BC 250X 1075 1 250X 105 0.02 0.8988
Az 3.58 1 3.58 2489.10 <0.000 1
B2 14.32 1 14.32 9967.22 <0.000 1
Cz 3.05 1 3.05 2125.31 <0.000 1
5% 0.01 7 1.44X1073
JAIN 7.75X10 3 258X 104 0.11 0.9490
HWHRZE 9.281078 4 2.32X107%8
NEE 46.76 16
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_ - = —0.50"~ ~=0.50 — &=
B 0'591.00‘71_000'50 A% C/min —1.00"-1.00 Al% C/min 0.5_01-00'_1-000.58 B

E1 HFERWNHSHREEFRMEZIMHZEER
Fig. 1 Interaction effect of various factors on extraction rate of TSFAA
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FRILAF VAR IR A Y50, BO i B A BN 1280
mg/L FIRFR, F 0.22 um (BRI IEL PR, R
i 75 EERARE BRUTT IR BE O 640, 320, 160+ 80+ 40.
20. 10. 5. 0.05 mg/L . HUx 4K AR PC12 4,
DL 1X10°AN/mL Z55%, fiH e a8 i T 96
FLABB BRI, BEAL 200 uL. B537 24 h 1352 ik Bk
Ja s A TR RS A . PG AN
JoR R FEE PR R REZBUAR o 2 VA, LR 6 MR AL
dkelEiIt 24 h 5, WAL 20 pL & EWRE N 5
mg/mL ] MTT 24208 & 4 h, 75 L8598 38 )5 &L
A 150 pL ff) DMSO, = iffEH# 10~15 min, BEFRX
D5E 492 nm FA TN RIOLE (A {1, & AAT
NI TE R (ANPIETE R =A sl A ) > TI%E H B
&R IR E

KH SPSS 11.0 Geit kit A7 00, &4 E s
P X s o, IR REETT 2017

MTT iEta il g R BoR, SR LE, Ak
MR EEF 5. 10, 20. 40. 80. 160. 320 mg/L ZH4H
oI A5 B 2T (P<<0.05. 0.01), M4JREKE
79 160 mo/L PRI EZRITAE R %, W3R 3. Ak
HY 20, 40. 80 mg/L 1F K 5 £S5 i 25 W) R FE A B
25 7[E OGD #HfpRTE)%t PC12 4ApaE AR

O B A K PC12 488, BL 1X10° NM/mL
WRE, R aRIREE, AT 96 FLAMIE TR,
A3 RN IR OGD A4 . 5537 24 h A4 ik B
i, WA FREL, ARELMA et FREL 200 ub, T
FIEWRIERNREIR 20 h 5, WERIREE, xIad
TN EHE TE I35 i B 95 38 200 pb, BT IE# B4
# 3 TRERESBRENBIUREEE PCL2 MAEEMHISI
(X £s,n=6)
Table 3 Effects of different concentrations of TSFAA on
proliferation of PC12 cells (X £s, n = 6)

MR plimg-L™) Al UM TE R /%
ot HE — 0.883+0.047  100.00
51 B 5 AR 0.05 0.889+0.026  100.87+ 3.73

MET 5 0.962+0.018" 109.23+ 6.83"

112.90+10.41"
118.46+ 6.86™
120.07+ 7.41™
124.96+14.18™
11523+ 6.88™
108.68+ 3.95™
53.69+ 9.06™

10 0.993+0.051"

20 1.04440.044™

40 1.0584+0.031""

80 1.099+0.087™

160 1.0154+0.027*"

320 0.958+0.024™

640 0.4724+0.073"
Hxi it "P<0.05 “P<<0.01, K2 [
"P<0.05 "P <0.01 vs control group, same as Fig. 2

WHEFR, BZE N\ TCHE TG I3 i35 75 2% 200 uL,
BT =S IR FRAENEEFE, Hi4 OGD A, HiAIZ
YU B A e BN ERBEER A 0. 24 4. 6. 8h, K
6 NEFL, MTT JEACIZ0 By P, ok B id 1
OGD #ifiit a2 4 h, FFJEasess (K 2),

1.2 7
i i
8 1.0
5087 o
%? 06 *'—r* *%
T *k
o4 :
0.2
0
X HE 2 4 6 8

OGD #iffi [&)/h

2 A[E OGD 1R{nRtiEIXf PC12 4RAESEME RSN (X +s,
n==6)
Fig. 2 Effect of time after OGD injury on activity of PC12
cells (X £s,n=6)
2.6 IR EEBEXT OGD HifERY PC12 {AAEHZ
SRGEMERIFZ T

fifi FH 56 455 97 L 55 7% PC12 41T 96 FLAR
fEgn B 24 h, WFFEREFREL. SRIG o Jont i
“H, OGD BRI, HIBILE B K. . "miE
W (20, 40. 80 mg/L) #H. XFHAZH. HAYH AL
BN 200 pL 5E4s3E R4, g4 o il hn N 56 4 5%
FrHEERCH AN A T IR FE 25, T R R T i
7220 J5, WRFEERFEIE, BRI bE TG LI Y
B FRHE 200 pL, BRI TCRETC LG £ 772 200
ul, 25 ZH 53 AN FH JCHE TG I35 35 77 2R R A AN
[F R EIREZ) . BRI, InZGHE T =R
FINEETE 4 h, il OGD FiAY; X IR B T 1EH 5
FFANIETE A he BTG, MSRA AR
MTT yEAs il 4n B s e . 25 SR B0 iR ZH PC12 41 i
TS AR, A AT 228 TR 1) 4 L SR 1 3R
B EE % (& 3). OGD #if51 PC12 4 i A [
PR 44, Mm%, BHHEVRED (B
3D HIRRZIAR A R 5 I VA R 2H A e A 4 A T B
K, MREESEARIET (B 3), MTT Rl RE
B, ENBEURLE R % B EIR R AT IE N OGD i
il PC12 4RMurETE, HAEFIBEAE BT A R
s ag (E 4.
2.7 RINHAE(E T AN B UR 2 2 E X OGD #Hhifs
B9 PC12 lff ROS B AR

i FH] 5 4 E 97 L 55 9% PC12 4 T 55580 4,
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%D*—%/Jﬁiﬁ j<) %‘ﬁ 80 mg-L!

Y520 (X 40)

*%
#HH#
200- ”
150
100)
0 L I I L
Xf iR il 80

B3 MR EEX OGD sy PC12 MafAS
Fig. 3 Effect of TSFAA on proliferation of PC12 cells induced by OGD (x40)
12 -
104 —x_ 250r
08
ﬁ 0.6 * % # i §
204l | | eEm I8
204 e @
ES TR A Y R . [ St wn
02 he g
0 LT 0
X TR 20 40 80
HIBFZAUAR i 2 H/(mg-L )
SR HE: "P<0.01; SHAALLE: P<<0.05 #P<0.01,

TIFE
™P < 0.01 vs control group; *P < 0.05 **P < 0.01 vs model group,
same as below

B4 HBIURREEN OGD #HifHk) PCL2 LRAREMAIFIY
(X £s,n=6)

Fig. 4 Effect of TSFAA on proliferation of PC12 cells
induced by OGD (X %s,n=6)

YNNG EEE K 24 h, WRFFEEFREE . dsrH g
Zj[A] “2.6”7 Wi K. Zi¥)4ab3E 24 h J5, PBS St
1 W, IMANRCEE — A %R - N B
(DCF-DA), &¥FE4 10 umol/L, 5% & 30 min,
% BIEW, WAL, PBS ¥k 2 Ik, EE, fERR
SHARAC A, BFAH 3 AMFEAR, 14 10 000 M4 A,
0 235 5% F Win MDI 2.8 #4450 #r
SERRM, SxRA L, BN ROS
HEEEWEIN (P<0.01). HEBAALE, FIREAUR
SRR R B T B H] PC12 4 ROS
IR (P<<0.01, KI5).
2.8 Annexin V-FITC/Propidium iodide S :4&;3M%n
BIUR 2 EH X OGD AR PC12 AT AISZ N
YR RE TR A2 “2.77 TR . Ziik
¥ 24 h 5, A S EDTA HBEBHE L, B0k
B K e VA, YA ) PBS Pk 2 Ik, FH 400 pL
1 X Annexin V &5 & B TF A1 . 754027
A 5 uL Annexin V-FITC, ##IR5)f5T 2~8 Cik

HIBFTRRL 8 R/ (mg-LY)

El5 4R EEEY OGD s PC12 sk ROS
MHIRME (X £s,n=23)

Fig. 5 Effect of TSFAA on release of ROS in PC12 cells
induced by OGD (X %£s,n=3)

Fe25AF FIEE 15 min; I 10 pL Pl 525,
T 2~8 CEENZAFTIFE 5 min, e A4 b
farille FE4H 3 /NMFEAS, T4k 10 000 N4HAE, il 45
F48 ) Flowdo 7.6 BAE43#T -

Wik 6.7 frar, X HRAI4 IR 1% 4.35%,
PR TR BN E 19.27% (P<
0.01). FIBRZUAR &L 8 &% it E Kk (20, 40, 80
mg/L) AJ B E RGN IR TR, 5 13.44%.
9.15%. 6.50% (P<<0.01). ZEHRFH], XnEEIHEE
B AH OGD 531 PC12 A I T .

2.9 Western blotting ;M AN BHAR B B H X OGD
589 PC12 4RI Bel-2. Bax EEFRIAHIS

HMREFR . LAY “2.77 BUR . KBRS
RS B AL ERAHAE 24 h 5, A4 PBS (0.01
mol/L, pH 7.2~7.3) T#538MH, ¥ 3 K, 7 Lk,
TN G 41 i SR R U AR (1, BCA Y1 58 K b
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SDS-PAGE HL¥k 73 & , HLUK 56 HE 7 7% 28 PVDF JiE I,
3% BSA =B M 2 h, 7paliiAAR—Ft, 4 C
B . TBST S8 5 I AR B BAR i A0
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Fig. 8 Effect of TSFAA on levels of Bcl-2 and Bax in PC12 cells induced by OGD ( X %s, n = 3)
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BECFIE TR 0, SEMEciET. SLinsR
FH, HIBEZIUAR A 2 B FEIK OGD #5473 48 e H ROS
IR, I8 D A T
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I GORAE LA 388375 P 2 4 F LT 3 TR R R A
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