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Effects of asperosaponin VI medicated serum on proliferation and differentiation
of neural stem cells

LIU Xing',
LI Shan-ming'
(1. Zhuhai Campus of Zunyi Medical University, Zhuhai 519041, China; 2. Department of Obstetrics & Gynecology, Xiangzhou District People’ s
Hospital, Zhuhai 519040, China)

LI Li-juan®,  PENG Li-ping',  WEI Ni-na', LIU Yin-hua', XU Jia-wei',

ABSTRACT: AIM To investigate the effects of asperosaponin VI medicated serum on proliferation and differenti-
ation of neural stem cells (NSCs). METHODS

were treated with asperosaponin VI medicated serum (high, or medium, or low concentration) for 72 h. NSCs were

In established in vitro neural stem cell culture system, the NSCs

subjected to their proliferation detection by CCK-8 and BrdU methods, differentiation assessment by cellular immu-
nofluorescence, their apoptosis identification by DAPI staining, their mRNA and protein expression determination
by RT-PCR and Western blot, respectively. RESULTS Concentration differences of asperosaponin VI medicated
serum had no impact on the proliferation of NSCs ( P>0. 05). But high and medium concentrations of asperosaponin
VI medicated serum promoted neural stem cell differentiation ( P<0.05) and Notchl, Tublin, caspase-3 mRNA ex-
pression (P<0.05) as well, inhibited Jaggedl, Hesl, Sox2, Pax6 mRNA expression (P<0.05, P<0.01); the
high concentration of asperosaponin VI medicated serum promoted neural stem cell apoptosis ( P<0.05) and GFAP
mRNA expression (P<0.05), and inhibited Ngnl mRNA expression ( P<0.01). The medium concentration of as-
perosaponin VI medicated serum promoted the expression of Tublin protein and Ngnl mRNA, inhibited GFAP ex-
pression, Jaggedl protein and GFAP mRNA ( P<0.05, P<0.01), but had no effect on the expression of caspase-3
protein. CONCLUSION The medium concentration of asperosaponin VI medicated serum inhibits the expression
of Jaggedl, and represses Notch signaling pathway to induce the differentiation of NSCs into neurons.

KEY WORDS: asperosaponin VI; medicated serum; neural stem cells (NSCs) ; proliferation; differentiation
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1.2 #HHhp5XA NIRRT VI (#t5 111685-
201605) MW H T HKIAED R AR R ; CCK-8
A (5 160816) W FH M A= Py FHE AT BR
N dl, B27 (Mt 5 1678168 ) . EGF (4t %
1680430) . DMEM/F12 (b5 1672580) Wy H 3E[H
Gibco A 7 ; FITC-F 41 % 1gG (it 5 L147A) |
TRITC-£H1/MR 1gG (5 L146A) T4 H 3 [ Gene
Copoeia 23 Al ; Nestin FLFEREPLIA (HiE5 2370145) |
Tubulin B 5% BEFT & (HL5 2468132) W H 3 [
Santa Cruz 72\ #); GFAP £ 7o B fu ik (it %
A0237) . BrdU HLripEdiik (L5 A1482) . Actin
ZEPUAR (L5 A2319) | caspase-3 £ i EHIIA
(#t 5 A19654) . Jagged 1 Z TR (5
A12754) W H 3 [E ABclonal /A @; TRIzol (L5
1712036) . Wik AR & (s 1711282) WWH =
HEAYHE AR (L) AR A]; SYBR master
mix (fit*5 1801275) W4 B itMERE YA BRAH]

2 A&

2.1 & HhiFH &  FREL 100 mg )1 22 W7 AT VI
BT 50 mL B4k, FAFREEREN2 mg/mL, 4
52 /NUE SN 22 2 47 VI (10 mL/kg) , =5
PG BRZE /) B0 s 0 S B K, BB 2 T d,
RRGZ) 1 h JEHIRERIM, 4 C#E 1~2 h,
3 000 t/minf.0> 15 min, BCEIEHH 0. 22 wm T E
PESLUERRTA, —20 CIORAER . 25 A R 0T
MR E NG, N 1, 2 A5 Rk
JES N, 25 AT RE AL 0 107 A2 F I
2.2 AgF@miesBb5Es BEE13~15 d 2k
/NEL (SPF e EE WA Rl /N B, S50ME 6 F1 V& Ab 48 /N
L, RS TH RO B BUR RS . #E D-Hank s ¥
WP G A BRE, I D-Hank’ s ZEVE 4 K,
FHFAR U HUHT i 00 G 25 J&] T AH 2 (R & i T
X) FEEFILN, A 2 mL 5383 (1% WL,
1% B27. 0.02%EGF ., DMEM 1532 35)  WeAT 6l st 2

MeE, 400 Hi L3, 1 000 r/min L 5 min,
e LI IMASE SR BB LML, A TR R RN, T
37 °C., 5% CO, ¥iA ha:F%, W4 A4 K
T

2.3 AzFampbr, o, AT WILHEE
¥ b, BT ZREER TR 24 b, FHETH
K PBS 36 3 ¥k, 5 min/¥k, BT, F4ET 6 1L
M P, BURH 2 T 20 M BRI N AE s 3 LR 2 b,
SR G 10% 25000 (&, B IRERIE) |
MG IR 1 mL, & TR IRM b akse i 5
72 h, FEREEFEE, PBS VR 3 Wk, 0T
4% Z R P EE R E Z 15 min, PBS E ¥, 0.5%
Triton X-100 Z &8 % 20 min, PBS E¥E, 5% il
Wky iR B 2 h, PBS 3%k, W —4T (Nestin,
BrdU, Tublin #% 1 : 500 #i ¢, GFAP #% 1 : 200 ¥
), 4 Cab i, PBS EUE 3 K. N FITC 5%
TRITC #3ic 9 —4T (1 : 200) =i H 30 min,
PBS %t 3 ¥, i/l DAPI %44% 15 min, PBS ¥k,
PRI TR

2.4 CCK-8:#mip 2 Fampsgsh B+
LAV A 96 L 40 ML 3G TR AR T, 3 i A & A
10% S 25 03E (i, T, IRMREE) | 25 P g 5 AR
200 pl, KigF 72 h, BEFRESHEEFLIMA 10 pL
CCK-8 i 5% 4 h, BURRGIRG RS, Mts
UK 450 nm 4t OD

2.5 RT-PCR #&mAR AL MATH 10% 52
ME (e, ARVREE) | 25 LI By 5 5L A B ph
T4 72 h, WEM, 28 TRIzol RNA a7
UL PR HCA RNA, 6054 524 i cDNA, i
ABI 7500 ¢ Y652 52 8 PCR SR I 35 [R] f A of 2
ki, PHEREF N 95 °C WiAETE 30 s; 95 °C Atk
55, 60 °C 1B KHEM 34 5, 40 NMEFR, LA Actin 1E
NS, R 2755 05 3 4 B 3k DRI R G 2 3k
ST 1,

*1 5l9FE%
Tabl.1 Primer sequences

FEH £ FK Em(5'—3") S (5 —3")
Jaggedl CAGGTCTTACCACCGAACA CAGGTCTTACCACCGAACA
Notch1 GAGATGCTCCCAGCCAAGT CGTTCCAGCATTCTTACA
Hes1 AGAGGCTGCCAAGGTTTT ACATGGAGTCCGAAGTGA
GFAP AAACTGGCTGATGTCTAC GGTTGGTTTCATCTTGGA
Actin CATCGTGTTGGATTCTGG AGGTAGTCAGTGAGGTCGC
caspase-3 GACTGGAAAGCCGAAACT GCAAGCCATCTCCTCATC
Tublin TTCATCGGCAACAGCACT GGACACCAGGTCGTTCAT
Ngnl GAGGAGTCGTCGCGTCAAA CCAGATGTAGTTGTAGGC
Sox2 CCAGATGTAGTTGTAGGC CCAGATGTAGTTGTAGGC
Pax6 CCAGATGTAGTTGTAGGC CCAGATGTAGTTGTAGGC
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2.6 Western blot #m & & k& MASH 10% &
M (F. L R & HITE R AR AR AL
MM 72 h, EMR, BREREEA, H
BCA JEMERE MR FIVREE, %50 pg SR =R
REAFR, 100 °C72EPE 10 min, 12% SDS-PAGE
Pk 1.5 h, 250 mA B0 1 h, 5% W5 05k =5 iR ) )
2 h, 1 A — % ( Actin, caspase-3, Tublin %
1:1000% B, Jaggedl. GFAP #% 1 : 500 F &)
4 Cid e, TBST EVEE=HEMFE (1 : 10 000)
1 h, TBST FR-RIEVES, N ECL H#UL LK =
PVDF I, R KRR AR, DL Actin N
Z, IR HWEAKEME, IR Fox A 3
FURBEE R 1, THE S 20 vh 45 2 1 I AR N 3R
STy 18

2.7 %iHFHoH R SPSS 20.0 it dEtT
IR BAELL (xxs) Fon, ZAMLECR R
ZH BN, UL P<0.05 £nEREAHGITF
B,

3 £R

3.1 AzTFample WA T 40 2 0
AEIPIR, Fm BN, Bk, 24 h
JE AT I R AR A; 72 h T WA ERIE i, ST
RIBRIPT R, REDEH | B, RTINS
TR, SRREDOIRYERE, Nestin Y0 B 40 i
EREYOE, DAPI Yo 5 gk ik taadt,
K1, &8t T b ik 95% L b, R
KRR 2 0T T Ia SR 50 50t

B. NestinPH 1:41 i

C. DAPIPH P41
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Fig. 1 NSCs identification (%200)
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RV B 2 25 103 Brdu FHE 40 M i A o b 22 % 6
Geit#E L (P>0.05), VWA 3, 5 CCK-8 Kz
R—E, U )22 R VB 24 0385 X #2814
a5 ICEN .

1470

151

O1(450 nm)

051

0
TEAMEA  EREA  RREA  RREL

2 MIT @il & E#HE T AL 5E
Fig.2 NSCs proliferation in each group by MTT

15

—_
[}
T

BrduBH 40 M 43 He/%

0
FAMNRA FREH  PREL  RKRE4L

3 Brdu il &E L T HAAIETE
Fig. 3 NSCs proliferation in each group by Brdu
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252 7 R VI 245 00037 v ok 2 2 M ) TR T
(P<0.05), Mifik, HukEHAMMIET R 2R TS
IEEY (P>0.05), WLES, Uil ISk VI
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Fig. 4 Effects of different concentrations of asperosaponin VI

medicated serum on NSCs differentiation
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Fig. 5 Effects of different concentrations of asperosaponin VI

medicated serum on NSCs apoptosis rate

. U EELL R Notchl . Tublin ., caspase-3 mRNA
FiATHE (P<0.05), Jaggedl . Hesl . Sox2. Pax6
mRNA F£EFEE (P<0.05, P<0.01); mkEA
GFAP mRNA £ ik Fh @ (P<0.05), H k4l
GFAP mRNA FRiEFHIL (P<0.01); M4 Nenl
mRNA £ KM (P<0.01), ¥ E 4 Ngnl
mRNA F&ikTHE (P<0.01), WL 6,

3.6 PREN LW 23 VA2 diE %t GFAP, Tublin,
Jaggedl | caspase-3 B REMFH  Western blot 28
RN, SEAXHA LR, TWEH Tublin &
H#EATHE (P<0.01), GFAP . Jaggedl %3k
KAk (P<0.05, P<0.01), WLIE 7, H3EEFAM
gh— B, UL S B R A VIS 24 00T vk
NSCs [AI#IZET0 )7 0] AR £, 1 1) 18 S5 400 it 434k
W, 5 Jageedl Y Ik K B A % B AH &,

T P A, "P<0.05, ** P<0.01,
6 JIZHEFVISHMES., PREXMETHEME
% mRNA RiZH 0T
Fig. 6  Effects of high and medium concentrations of
asperosaponin VI medicated serum on expression
of NSCs related mRNA

caspase-3 £ 1R I8 5 25 FX FALAE 1L 25 55 o 48 it
RS (P>0.05), BB 45 VIE 25 103
R XS A g T e

EEAXNRA PIREA

Actin | s— -‘(

Caspase-3 | sl -

Jaggedl ;

Tublin — |

0
Caspase-3 Jaggedl Tublin GFAP

GFAP .—‘
i AN RALH, *P<0.05,™ P<0.01,
B7 HiRENSHEFVIZZHMEI GFAP, Tublin,
Jaggedl, caspase-3 FEHRIZMIE

Fig. 7 Effects of medium concentration of asperosaponin VI

medicated serum on the relative expression of
GFAP, Tublin, Jaggedl and caspase-3
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£ A2 Rd REFEIR NS T NSCs 358, {HX
Ho X m B2 dkEM " . NS 24 Rel, Rdl
T AT PI3K/ Akt {5530 B2 AR S 55 35 19 NSCs
BEBA T i it i A A0 A TR ) A T A A R
PR AR RN, BEET, HEL
B, LA, ARG B, WARKY ., 4
1, P15 BBV AR A5 rh 25 AR 43 sl rh 2 AT
AR E NSCs 851, Bk nT 75 S H ) 0 22 oo R A0 g
Gt

YT 2 AEIm RN FH h K 2 DL I G TG
2y, HAb=mor T8 4%, hEEHEA 24
ML ZRERMES, BERRTIRERRZ, A3k
FHINEEWT AT VI 5 25 M35 nT IS ] B8 (A4 N 24
YriE e A5 AN DA B AR FH A BR BT, S
F W 25250, S 2 AR S ST A PN S AR S
B, SR EE R HA T S

WEWFFE W], BT% Notch {55 1 B2 4 i1
NSCs m#iZ sk, et NSCs [a] 2 U i 5 4 i 43
fk, T NSCs 1] 2> 28 I B 4 g 34k . BT Notch
GEAE g, WEDE NSCs [ Zou e ) Notch
{5538 % (1) Ngnl 1] BHIT T 40 Jak/STAT {5 5i&
7, WOl NSCs H45, FFiF T4 on i A m, i
Hes1 Al 52400 W18 3608, AR T 40 i3
il NSCs 431k, 1 4EAY Notch 553 [ AT LA Jin
Hes1 il Hes5 (3R3k, 1111 (o 448 i J&) 34 2 1 3Rk 1
JA, R Al s g AR SCE R BN, W
T B A 25 1MLV Y Hesl mRNA FIkFEAL, W HERE
TR Jaggedl F235 TN, T2 Notch 17 5 18 1
PEAMHIS ALY, Hesl mRNA 3K FEALAH NSCs 134
FESZEE], PR ER . TRk PR T ANy
K VLS E WA . Ngnl mRNA 3k 78 ok i 4] ek
B2 B, ULB Tk B S 25 M5 15 S Ngnl mRNA
Fik o RPESECFNGPEENILRTIN 25 IR, gk
JEA M 2 o0 el 5 s, B Tublin 25 A % 35 TH &,
FERH v vk BE 55 24 103 ] BE S 2 4 ) Noteh {5 53
H, HA5R Ngnl mRNA ik, #E1f715 5 NSCs [m] #f
Ztortk.,

Sox2 7E & B H X T4E+r NSCs 1y H Fe 58 M
L0 AT RE B LR AR, T B R
T GFAP FEPHTAN L FRIR , X 2 oo A (A 40 i Y
SR B ECEE MM EM ., Sox2 A LUE i |
P survivin 25 IR IB TP H] caspase-9 AUTEE, MM
P4 NSCs BUAETE, T PI3K/ Akt 3 % Al #4145 Sox2
2k AR, P E S IMEE, Soa2
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Pax6 mRNA ik,
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NSCs [I#Z 04k, MR FEAIE T, I
AT 2R TR R B 25

S 3k

[1] Belbin O, Morgan K, Medway C, et al. The epistasis project: a
multi-cohort study of the effects of BDNF, DBH, and SORT1
epistasis on Alzheimer’ s disease risk [ J]. J Alzheimers Dis,
2019, 68(4): 1535-1547.

(2] w0 HE, PMERYE, W, 55 KEEIEHIY RNA X2+
AR S LRI [T]. B il 22k, 2018, 34
(6): 761-765.

[3]  BR Bk, SBIUKK, BB, 5 4 ME oo
VS A BT s 2T 2 L ) S A s [ ] ). rpRE
7%, 2018, 49(23) . 5580-5587.

(4] H R, & B, 2= WM S INZeW a5 IEBF Tk
(1], PESEEHF¥AE, 2018, 24(5): 226-234.

[5] YuX, Wang LN, Du Q M, et al. Akebia saponin D attenuates
amyloid B-induced cognitive deficits and inflammatory response
in rats; involvement of Akt/NF-kB pathway[ J|. Behav Brain
Res, 2012, 235(2): 200-209.

[6] WangY, Shen J, Yang X, et al. Akebia saponin D reverses
corticosterone hypersecretion in an Alzheimer’ s disease rat
model[ J |. Biomed Pharmacother, 2018, 107(3); 219-225.

[7] KT ASEW Rgl, Rbl X281 4 J s 45 g K 44
PAEHBIFE D). WK B =HEERE, 2007.

[8] & I, #AM, U, 55 fh&THIEKEIREE K
SHE[T]. R4 TGS, 2017, 21(17) . 2708-2713.

(9] Semnls, #homzh, MM, 55 S P xRS Z T4
MUETE VR S i BF 5T [T, b E 25 2R iz, 2010, 26
(5): 670-673.

[10] Hucklenbroich J, Klein R, Neumaier B, et al. Aromatic-tur-
merone induces neural stem cell proliferation in vitro and in vivo
[J]. Stem Cell Res Ther, 2014, 5(4): 100.

[11] XuFT, L HM, Yin Q S, et al. Effect of ginsenoside Rgl on

proliferation and neural phenotype differentiation of human



2020 46 H O % June 2020

Fas FHol Chinese Traditional Patent Medicine Vol. 42 No. 6
adipose- derived stem cells in witro [ J ]. Can J Physiol HREE FTE R AN, Ak [T, PR AR,
Pharmacol, 2014, 92(6) . 467-475. 2019, 60(1). 57-61.

[12] Lin T, Liu Y, Shi M, et al. Promotive effect of ginsenoside Rd [19] Tao J, Chen B, Gao Y, et al. Electroacupuncture enhances
on proliferation of neural stem cells in vivo and in wvitro [ J]. hippocampal NSCs proliferation in cerebral ischemia-reperfusion
J Ethnopharmacol, 2012, 142(3) . 754-761. injured rats via activation of notch signaling pathway[J]. Int J

[13]  Z=defl, &3, 2, & REEFBERFEASE Neurosci, 2014, 124(3); 204-212.

1 Re | (B TAM 0 FRUSTISE ). P [20]  TAek, # B, AT, %5 MEEZ5IES Notch 15208
gk, 2013, 38(16): 2701-2705. ST A o AT SE R ()] AR R R 22T,

[14]  MESH, EIEMK, HREE. AS LI Rl XSG R 2018, 36(2): 408-411.

PP 0 i 2G5 K Ay AL B R R [ D], Rh A 2R A [21] Saeb S, Azari H, Mostafavi-Pour Z, et al. 9-cis-Retinoic acid
2014, 30(3). 273-279. and 1, 25-dihydroxy vitamin D3 improve the differentiation of

[15] TEZEHR, Z5fbfh, 1 2, S 2 b T 40 i K g 43 neural stem cells into oligodendrocytes through the inhibition of
AFS 3 B W 28 A AR e Br [T, b s rh 25 2 i, the notch and Wnt signaling pathways [ J]. fran J Med Sci,
2017, 42(21): 4093-4103. 2018, 43(5) . 523-532.

[16] Wang C, Han Z. Ginkgo biloba extract enhances differentiation [22] Miller S R, Benito C, Mirsky R, et al. Neural crest Notch/Rbpj
and performance of neural stem cells in mouse cochlea[ J]. Cell signaling regulates olfactory gliogenesis and neuronal migration
Mol Neurobiol, 2015, 35(6) . 861-869. [J]. Genesis, 2018, 56(6-7) ; €23215.

[17] & ff, L B, MR, 55 828 200X shz [23] Cui C P, Zhang Y, Wang C, et al. Dynamic ubiquitylation of
FARMBE T A AL B2 [ T]. 25 4F, 2015, 38(8): Sox2 regulates proteostasis and governs neural progenitor cell
1721-1723. differentiation[ J]. Nat Commun, 2018, 9(1) . 4648.

(18] 3, ARRifR, 2 7, . R [RR BB % 25 LT N

FEfi 52 B iz % AD B EUNER tau EE K AR RiIZRIF M

B &', K, WEel, ka4, FHEx', ko', F OB
(1. THPEBRVFE BB HFR TH ER 223001; 2. THEGH LB YRR ¥R TH #% 223001,
3. ATHEHAFIMNER ZEKR L7 LI 110034)

HE. BH WEEENIEE T AD BN au K AR FIBHEN, ik /NRAINE DS 3 pL B AR,
(3 nmol/L) Fa AD £, #4114 HICR /NRBENL /BB TFARLA , BRI | MERGRR A (18 g B2 /ke) | BRIGZEE
M (9 gEZike) , BRI AH (4.5 gE2/ke) . ZRURFTA (1.3 mg/kg) o WIEEE 2 K, /NS HNE S 4T A
F it RN 258 ) MERTR 2 25 WRST, T 28 d. 26 23 RHHAT Morris KRB YIZR; 25 28 K, ELISA KAR#EE S Yz
AB ik ; Western blot JII5E tau B FIBERILAL S (Ser 202, Thr 231) . PI3K/Akt J2 NEP, IDE 13k, &R MWERizE
N AR AD BN R AT R, FRAIE AR 323k, Il tau ZEFIMLAL (Ser 202, Thr 231) AAEBEERIL, #HNp-PI3K,
p-Akt, NEP 2 IDE fJ&i5 (P<0.05), 458 TR % ml il ad PI3K/ Akt (55, 336 tau 88 (A7 5 A 58 B
fRft, L NEP | IDE (93635, Ml AD A8 NEUR PG AR 263k, #FmiseE 24 21012 /e

KA. BRIGER; MG E Y AB; tau B

hESES. R285.5 XERFRERRD: A MEHE . 1001-1528(2020) 06-1473-05

doi : 10. 3969/j.issn.1001-1528. 2020. 06. 014

Effects of Xingnao Yizhi Decoction on expression of tau protein and A3 in AD
mouse models

A EHE. 2019-10-12
ELTAR. THE AR ARMEFIRTE (1201709) ; #EZT 2017 4FRHE R ST H (HANZ201714) ; LA @R T 3 TR H
[JR80IF (2019) 34515 2018—2019 4FBEVLINEL w2 i O BER 24 e i 151 54 H  (JS-FP 2018006-Z)
fEER: B % (1987—), &, Bid, YR, WF580rm 2253, Tel: (0517) 87088237, E-mail: jshlxx_ yz@ 163.com
«BEEE. ¢ OB, M, BIRS, PP OARA L Tel: (024) 86803170, E-mail: Inzyxyqy2003@ 163.com
1473



