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Abstract

Objective: To investigate the effects of ginsenoside Rbl, Rgl with different concentrations on the proliferation
and differentiation of NSCs in vitro.

Method: NSCs were isolated from the cerebral cortex of embryonic mice. The cells were cultured in vitro and
identified by immunocytochemistry staining. The ginsenoside Rbl, Rgl were co-incubated with NSCs at 0.1
uM, 1uM and 10uM respectively for 48 hours. The BrdU/DAPI ratio was calculated to detect the effect of gin-
senosides on the proliferation of NSCs, which identified the most effective concentration for NSCs prolifera-
tion. After incubation with 10uM Rbl, for 5—7 days, the differentiation of NSCs into neurons and glial cells
was determined by calculating the Tujl/DAPI and GFAP/DAPI ratio using immunofluorescence staining.

Result: (DAfter the cultured cells were identified as neural stem cells,we performed proliferation experiment.
We found that all ginsenosides obviously promoted the proliferation of NSCs (P < 0.05) except a concentration
of 0.1umol/L Rgl(P>0.05). @ The ginsenoside Rbl promoted astrocytic differentiation compared with the con-
trol group(P < 0.05), while Rgl had no effect on enhancing astrocytic differentiation (P> 0.05). No effects on
neuronal differentiation of NSCs were found in two ginsenosides treated groups.

Conclusion: Ginsenoside Rbl, Rgl could promote the proliferation of NSCs in vitro at certain concentrations.
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Rb1 could promote astrocytic differentiation of NSCs.
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T FEPLR Pl Sty S, Hxt A K
AR NS BATIRIT AR 2 RGP T 5
BAEREN .

NS RAEG A L], (MR AR L) 102K
“NSANTE, LRGN, E S, 1 R BRI
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BB | R AR B 2T e S ) K2 2
ST ] 5 S S 0 AR 3 1 2 ) R MED, 1) 5
PRAESE I B AR A I M AT S ) S S AR B s )
1.2 a0R 20k S S
1.2.1 50 A1 2y 5 : DMEM/ F-12(1: 1) basic
(1X) (Gibco, USA) N-2 Supplement(100X) (Gib-
co, USA), B-27 Supplement (50X) (Gibco, USA) ,
bFGF (Recombinant HuMan FGF-basic) (Peprotech,
USA) , EGF (Recombinant HuMan EGF) (Peprot-
ech, USA) , FBS (fetal bovine serum) (Gibco,
USA), Trypsin-EDTA (1X) (Gibco, 1% K ) , Poly-1-
lysine (PLL) , (Sigma, USA) , Laminin (Sigma,
USA) , PFA (Paraformaldehyde ) ( 2 5 H [ ) (Boster,
H [E ) , DPBS (Dulbecco's Phosphate Buffered Sa-
line) (Gibco, USA) , BSA (Cellmaxx Bovine Alb
umol/Lin) (4 IfiL{& & 1) (Mpbio, H'[E ) , Goat Se-
rum(Gibco,USA), TritonTMX-100(Sigma, USA ), 5-
BrdU (MCE, USA) Anti- Mouse- Brdu (Millipore,
USA) , Anti- Mouse— Nestin (Millipore, USA) , Anti-
Mouse-Tujl (Sigma, USA) , Anti-Mouse- GFAP (Sig-
ma, USA) , A-M488, Alexa Fluor 488 goat anti-
mouse IgG (H+L) (Invitrogen, USA) , A-M568, Al-
exa Fluor 568 goat anti-mouse IgG(H+L) (Invitro-
gen, USA) , DAPI(Santa Cruz, USA) , HC1(37%%h
iz ) (i pE, w ) , UBEREM (99.5% ) (FE I, 1L 7°)
NS B Rl ik (4ifE=98%) (2 4, BL#R) , A
Z AT RO BLR (LHE=98% ) (2 JEAF, AT .
122 FE AN SO0 B (ZEISS) , fif i {2
% (Leica) , 4= 4% 42 4H (Thermo  Fisher) , 4 f %
4+ 44 (Thermo) , # .L> 1l (ZONKIA) , 4fi Jitg 73 #r 4%
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2000(General Electric Company ).
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AN . F 10ml 4G R I TR AN, AR R
WHFPAE T25 e’ K5, BA 37°C 5%CO K55+
Farh B SRR UM BT AN o A 5] . A IRTE 2—3
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FRML4h, =il

P BR LA S A b 8 B B R Pl e BRI K
FRHEATEW A 15ml B0, #HE 2min, ik, 5
i, RV R BRI 2 Bk 5 Rl A A, i
Sml DPBS ¥ 41 it , 250> 1000r/min, 3min, = i
35 BIE A 0.05% 185 85 1 1ml I fLpl 288k, 3—
4min, 37°C, % 2min 5% — T #.08 . W0 1ml
LA R (5 0.1% FBS 553535 LLZ (1 ik
PR o 2520 1000r/min, Smin, & . F FiE,
FE TR 3k W A T o 28 T 41 i 5 7 3, JE b e Bk
BB . A Tml B 28 T 40 i 5 57 L B 4
JitL, RN T [ A A4 50 o A o

Nt B ot 28 1 240 i ) A% AR B i ) A — e B
AL 20 B 35 1L, 2 YR B S i v 5 P o 22
T 440 Jif % 77 5 DPBS . 0.05% JE 85 1118 , M 4°CUKAE
B T2 IR (BB T 37°CARIB R ) T, 4%
NSCs 5557 MM EEFRFE I, A 22 8 50058 T 1E 5 #1
WLEE B IA NSCs 4 AR K RAT, KR4 BE | 20
Ji 2 55 K5 R 90% LA L (IS TR AR . K5 NSCs 5537 1L
B 3725, H DPBS Wk — il . i A
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AT LA A AR (A S . AN Tml 280 E 855 55
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AT (RTHACRREE , 28 S W K A 4 1 ey
1E) . .0 1000r/min, 3min, % i . 3 FIE W, N0
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Il i 28120 R 57 5L A I 4 i
1.4 ML TAER % E
141 ML T A FRE——5 8 1 (Nestin) 15
(ARG« 210 A% ARG LA 3% 10° /4L 25 B 42 R 7E T 5
{83 PLL/Laminin /) 24 FLAR 0, #4820 i 45 3%
FEREFE 12h DL L BVAT %528 o Nestin HriA i B 45 iy
BRI T AR S (1:200) BEA TR, FR AN Sy et
b2 e 8 14 7 P Nestin 35 HE 7RG
1.4.2  NSC/rbaE Ik - 40 B AL AR 5 LA 2% 1044/
FL B R E A gt 19 24 FLAR R, M T4 i
R B3 120 DA b o R EE IR, A 1ml
DMEM/F-12 Y 24 i 1 Uk, LAk 5% 7 (19 EGF il
bFGF. 1ok 3 55 L s 52 4 5—7d, v [a) 3 F@
2d 4 — R BEFR A . E LA A Y bR 2 i
TUJ-1/GFAP 43 3 ARG oAb i il 2 ool T
Je 5 40 M o (2% % B AR W 4% 4 M B IN
CELL2000 A% 88 F- .
1.5 AZ T Rbl Rgl 54 T4uf e s

YL AR S5 R A E TS plad 19 24 FLAR i
ST MRS FREZR DR 1200 o WSS R
It 454l lml DMEM/F-12 YE 44001 2 ¥k, PAYE 2
5% ¥4 () EGF Fl1 bFGF ., L) Z:BR 4k K A+ EGF #1 bF-
GF 125 (120 (DMEM/ F-12,N-2,B-27 )/ % BE4H
S 2H A X BEZH 5 SR BE R SE Ak 4351 in A 0.1 pumol/
L. lumol/L ., 10pmol/L = Ff i & i) N = 217 Rb1 |
Rgl 5 NSCs 8555 ,37°C . 5% CO. 1 324 vh 15 5%
48h J5 , #EAT BrdU Y A, 5 WA A 2 B AN [
W R 21 55 0 B b, 4304 BrdU/DAPT LU AE
43 HTXE NSCs 1858 19 15 FH 52 i) (78 791552 50 v o R R
100pmol/L ¥ J3Z , P54t it A7 3% ARl 7E I vk A 52
RIEHO) o AR A — Rk B =L,
FRR SIS E AT 30
1.6 A= AFRbl Rgl 52T 4uife s b

I3 e BN 2 A Rb1 \Rgl 4% 10pumol/L BE 4
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1% FBS %5 5 431k NSCs 5—7d, Hiﬁéﬁﬂﬁ 1%
FBS 175 /0L NSCs A/ A xf B4, Soe e Yok e e o
FRICANME : TUJ-1/GFAP 2 59 AV EARIC Ak o e 22

JC AL IR B 5T 4 M, 43 99 1 55 Tuj1l/DAPI, GFAP/
DAPI HH, Fe48 A2 245 Rbl Rl BA%} NSCs )
AN U EZ S TWNS) 1 Gkl DN O
17 Git2aobr

T GORER TR 2 2540 17, B0t DA e
FrifEZ23R AL BRRFH SPSS 22.0 #4

2 H#HR
2.1 NSCsHR;5%

B 12.5d 22 FRARBE I H Jif BROR NG , 25 I s, ZR I
ANERR G 2 5, T AL R L, — T i DA 7 pf 5k
KR ST 5 R S 4l (B 1A) SR I AT
P2 T M B 2 BE B (] 1B I TR 258 5
2.2 NSCsH%5E

1E 7 EGF,bFGF A KH TR FE R T,

1 TS (200x)

BRI AR

KR ZEANM s/ N AR A AU s 2P ST R
4 Nestin, Nestin j& NSCs 1 #5 ic ¥, H o g @k
Nestin FHPEFRIC , #5 8  DAPT 21 M #% 44 (K 2A) o

Y2 T A E 7R 3 1 EGF .bFGF # 1% FBSAL

R MRS IR 2 T 2

B NSCs FFlf o0k o e SR e RG 3% 5 K,
NSCs AT b 44k B R Tuj-1 Fricd A9 #2550 (8 2B)
1 GFAP #ric B9 LR 5 4 g (&1 2C) o M TTT Uk BH
IR R 2 T2 .

El2 #HETHMEE (200%)

(A)Nestin FHHARIC NSCs; (B)NSCs 70b 4 Tuj-1 ARid # £t 41 ; (CONSCs 4016k GFAP fric BT I B 4 i

2.3 AFEMRE A S AT RbL Rel X441
PRI R AE

K F Brdu 52 ¢ 6 e 6 ok B 58 A S B AT
Rgl Rb 1 AN[a] i B X i 28 T 2 B s s i sg i . 3 ek
RIS AT AR e B 4L R A PR R AY e g, A
Z B AF Rb1 A9 0.1umol/L | 1umol/L F1 10pmol/L =24
W BrdU Ye €211 PH 4 M BT o5 40 He Fnxd B
i, 25 WA B EMEE L. Rgl (9 1pmol/L F1
10umol/L Wi 20 ¥k B Fnxf HE4H Lo g, 22 58 W TE =
S, Rgl B9 0.1pumol/L 2 FXT R A L4, 22 5+ 0
EEE L BPAZ 2 AT Rl BR 0.1pmol/L T i {2
HEVE AN, HoAth i B2 45 21 S Rb1 4541 15 3 25 M3
BrdU BHPEA AL EL ] . NS 547 Rb1 Rgl fiE#E NSCs

HEHH P38 BT FE 43 31 SM 1umol/L | 10umol/L, 1 1% 1%
ZHAA G, 1pumol/L ) Rb1 X} NSCs /i 1 5 /F FH 55

Hy T 5256 2% 14 Nestin 1 BrdU $4834 K BT,
ToiE: IRk 58 BSR4 64, {H7E NSCs A 2 2 8%
F248h 5 (R 1% FBS), B HO IR 45 NS AT
21 i#F47 Nestin 1 DAPI 44 {6, n] Il Nestin #ric FHE Y
2P0 00 R 25 B4 A A % 57 1 NSCs 2R A3 411 K, 1H Nes-
tin/DAPI H AR 41 K F 98% , Uit B i A2 i Ak B s
Kot HE ZH 1 41 B 475 & NSCs, BrdU FRic (U4 i H 5
o —35 4, T AT A 2 BrdU A 1 09 248 Jifd 2
NSCs, W A] PA%E | NSCs Fr 52 PEARIC : Nestin, L
3, %1,
24 ASBAFRbL Rgl M T 40 AE
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Iy BN Z AT Rb1 Rgl 4% 10umol/L B4 Rb1 . Rgl X NSCs 431k > i 48 0 40 i A5 42 1k 4
1% FBS %5 5 70 1k NSCs 5—7d, % B4 4l F 1% (K14),

FBS 15 7 73 1 NSCs 1E Ry X B4, 43 3l 1 55 Tuj1/ A7 Rb] Rl AN L] oA, KNS
DAPI.GFAP/DAPI [L{E, tLA A S AT RbL Rgl 52 HAT Rgl 41 GFAP BH M40 it be 51 BH S 38 5 , AT ik 5K
PR NSCs ) /b M 00 AR IS BT A B A 350% . A S AT Rel AR iF NSCs 434k kB2 T2 Jise o 24
Hrp AZ A7 Rb1 Rgl 4L (X BRAL HUAE, Tujl/ MFE ARSI ih % AT K60 21 A2 )24 Rb1 XF NSCs 43
DAPI tLfE B T B 27, R EHAAS BT VBRI RAREER(ES) . k2,

E3 ARERE Rb1FIRgl %t NSCs1RILsERI1ER (FYe(s,400%)
- .

(AN B A BrdU YL (i B . (BY(C)(D)4r R A S BIFRb1 0.1 umol/L . 1umol/L . 10umol/L =Fi#e ) BrdU WYLy
WA R . (E)E)G)ZrAtF A S 52145 Rgl #90.1pmol/L . 1pmol/L . 10umol/L = Fifk 5 i BrdU &6 4x o i AR F . Herh 4455k BrdU BT
FRIC, ¥ (0N DAPLANMIA% L .

B4 AZEF Rbl.RglXf#HZTHUHIER (TujlJ{n,, 400 )

(AYRFRXS HRZE 1Y Tuj1 Je a8, (B)(C)/J\)J'HE?U\%%H Rbl RgliIEFTujl”L@H’JP‘"UL Horp g 64 DAPTAMAEAZ YL , 4k (5 Tuj1 FHE
AR, Tujl FHPEAIEIAIEZS L RTE 8 E A — s A28, FF A 2B S .

E5 AZEF Rbl.ReglXFEFRKEHAMESLEIIER (GFAPHL(z,400% )

-

(ARFXTIEA] GFAP Y (A o (B)(C)rBIMU#E A S 245 Rbl \ Rel A F 7 GFAP YL (i & . Horb i {6 DAPT 40U A% 42 , 4% (54 GFAP [H
PEAAIARIC . GFAP BHVEAIIEIE S S A8 MUt & i i/r 2K o0 S (R 988
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1 AREKREANASEHRbL Rgl 3t

NSCs {238 HI1E (xts)
ZH 51 BrdU" cell(%)
paiisedil 25.61£2.25
Rbl 0.1pmol/L #H 28.66+2.73"
Rbl 1pmol/L £H 38.00+2.35%%
Rb1 10umol/L £ 33.55+3.60%
Rgl 0.1pmol/L 4 27.39+3.73
Rgl lumol/L#H 33.35+2.73%
Rgl 10umol/L #H 33.46+3.94%%

BrdU" cell(%)Z&7n I T8 5 41 M o5 A 40 a2 & 4 L, BrdU™ cell
(%)=(BrdU #ric 4 B EUDAPI AR IC AN E) < 100% ., AR =L, F41
SEYG A =, BEFLEEMLBEE 16 SR F M4, SRRl
R A DP < 0.05;P < 0.01;Rb1 5 Rgl He4E: @P < 0.05

#x2 ASEERDbL.RgIXINSCsEAUIER  (vs)

215 Neurons Tujl*(%) Astrocytes GFAP'(%)
Xof B2 11.73£2.16 10.89+3.22
Rb1 10pmol/L 41 11.84£2.17 16.7329.04"
Rgl 10pmol/L 41 11.783.27 14.734.07

Neurons Tujl"(%)F R LA Z A0 & B 4n B 50y & 43 L,
Neurons Tujl*(%)=(Tujl b ic 4 2 £/DAPT A7 i 40 1 54 ) < 100% o
Astrocytes GFAP (%) ZR /s T A ST 240 M o5 s 20 M 50 v 4 L
Astrocytes GFAP" (% )=(GFAP #5iC 41 il £/DAPI br ic 4i il 550 ) x
100%. HFH=AL, BHIERE =i, FFLEEYLEE 16 LTk
ATAmM R, SEaheH S5 XA Fedss: DP < 0.05

3 iTie
S v G BRI 2 J52 43 23 5597 i NSCs, i iof
WAAIEAN AL A B AN I T4 5, ] SR B K
F7 0 20 Nestin 2238 B, 4543 15 55 37 10 41 i 28 1y
HETOMUE , T FRE MU R AN, 1B
Fr s SR A0 LA ZRe Tk, 455 NSCs RO FEIE . ¥
ARSI TR IR A0 B2 I RE NSCs i 82410 EI55 1018
J , MR 22 BT T A 2 R AT 254 B A0, e
P YL A, Nestin F2 7558 HAT &5 Lo FHME: , e A
SR IR NSCs B 451 A R AT 4E 47 NSCs B T8
BB S Z I RE IR
H ij & F NSCs (U35 AIF 5T, KB4 4 b F40
LA X% NSCs U520, A=A ] LUSZ i NSCs
ST A2 RGN . AN 2T 4 4t i
H: KA F--2 (fibroblast growth factor, FGF-2)7E it
3 L 2 4 NSCs (19 A A7, FEA2 F FLR 78 A1 o34k

P B2 A= K HF (epidermal growth factor, ECG)
TER B 5 e AL ff NSCs a1 A1 434k , 7 HAUK i
Ji AEL A R RS A P o i 5 o 22 7 5 1R F (brain-de-
rived neurotrophic factor, BDNF) Jii & kA K
“F 1(insulin-like growth factors, IGF1) % fit UFH
Y H ) # 22 5T Ty A4k . A T PEAR NSCs 23 ik fig
T3, 30 2 A T 22 RO R ARG i AR P 3
AL Bl I BT AL A A B SR AR, I DAAS ]
B B 6 2 L3 B3 AR 454 DR - dn 4 e X 4
FH % (all-trans-retinoic acid, ATRA)iFSIH Mk,

BrdU /2 i i ms g i AE 40, 55 P T AR ic T 4
HUBT G LY DNA, AT AR i i v g e e 5 31 52
il 4 B B B ) DNA H (A AR S 9 S 1) o ixXF
BT LR EAA1E W& DNA & il A T4
BrdU FE S PEHT A AT DU F R BrdU (1948 A, AT
S| U 240 L ) 3 A e 01 AR A Ak Brd U XX
Pl AT AN [ e B2 A2 AR A I 7~ (BGF \bFGF) FY X
HEZH 8, R BRRR 0.1pumol/L A\ 2 i1 Rgl % NSCs
W5 JC W AR BEAE I Ah | HoAth 25 2H 34 %5 NSCs A A
[FIFEEE eS8 AEAE . AR BT R Bl — e MR
JE N A9 NS B Rb1 XA SN 43 2 15 557 i B o
NSCs ¥4 A e HEVEH , % B 1umol/L ) Rb1 J&{
HENSCs 58 R A B, IR S I SE NS AT
Rgl fE 2 44 i NSCs /Y BrdU 4%, (A LA_EHF5E
KA, e = XTI R R L IE M A S 2
TR LS . ANRBTEIRI A5 2514 T, AR TR s A A
Z: W1 X NSCs fie 35 78 A AL AR T 4R & Hop
Wl N 2 SR AT (R MR VA B XA AR NSCs A XS B AT 1
FARICR S 5 A RE T, I PT Sh TE 5 e 2 20 L A A 1 o8
DIVERR B Z S0 Hs . AR IERAER 55T
WR M AS AT Rb1 Rel fie ik NSCs Hi 5 Fi 18 L
JEE 4351k 1umol/L . 10pumol/L, T X P& A He , 1umol/
L () Rb1 X} NSCs it #45a /E B iR . X A0 i 45
R4 JE WEFE NSCs MAR SN B4R P 38 58 | 41 i FS
5 B AE I DL G N 2 AT BRI S ok B 4t 5
I A, [R5 AT AR R b i — 2P AR AT
RERIAE FIRILAR

NSCs FEAH H T AL, AN (R0 S 56 AH G
AL HE TG 0% 1 20 B o3 Ak ) s R A 7 248
FEHE U BFE A3 A aE AN ] D A IR B AN
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A3 . NS BAT AL AT {2 2E NSCs (1355 , i 7]
PR 3L 434k, R AT FH 26 S e 928 240 LAk 2= B R A
W, 38X IR AR A S BT A, R B
Z 247 Rb1 2 GFAP FHYE 4 Eb 91 BH S 38 =5, i ikt
AIUESE AN Z 54T Rb1 A2 i NSCs 431k AR it it
M. RIS, A S T A S 5T Rbl Rel 4L FIxT IR
ZH A, Tug | BHAE AR B AT B SR =, R AR BN
Z BAF Rb1 \Rgl X NSCs 4k i o4 i A e it
VB, 3% AT BB RN B B2 v DL BN ] 12 36 5 2%
PERSCIHRE TR A o6, A HGE IR I i i
T ik v AT RS SRR o B b 2 20 I A P T i A
Rb 1 A7 W] REAE S A5 153 I o 220 440 if 1 & 34
A R IK IR B AN A R iR I A v i ¥R 20
JiL, R ICEA T —E A R B8 B, AN T 7 A
A I RS i e B A0, D b R A AT T
SRR TR M 5 A 3R AS T A AR ) i 22T )
b, P45 5N 41 HL2% e p s 2, B
S E I Tt 40 M A% A A A 4 2% % (Parkinson's  dis-
ease, PD)BIRIK RECIRIRIS , PDAEIRAS 21 040 3% | 42
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