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Effect of Naoluo Xintong on proliferation and differentiation of neural stem cells and

B-tubulin III/GFAP
HE Ling', SHI Xiaogian®, XU Wei’, TAN Hui', WANG Jian'

'Key Laboratory of Xin'an Medical Education, Ministry of Education, *College of Pharmacy, *College of Information Engineering, Anhui

University of Chinese Medicine, Hefei 230021, China

Abstract: Objective To observe the effects of Naoluo Xintong on the expression of 3-tubulin III and glial fibrillary acidic protein
(GFAP) and the proliferation and differentiation of murine neural stem cells (NSCs) in vitro. Methods An immortalized murine
NSC line was divided into model control (MC) group, 10% Naoluo Xintong drug-containing serum group (NLXT group), and
10% Naoluoxintong drug-containing serum with inhibitor Y27632 group (Y-27632 group) with corresponding treatments. The
activity of the NSCs was detected after the treatments using MTT assay, and the migration of the cells was observed with
Transwell assay. The expressions of -tubulin III, GFAP and MAP-2 proteins in the cells were detected with immunoblotting,
and the expressions of DCX, NEUN, and p-tubulin III were also detected with immunofluorescence assay. Results Compared
with that in MC group, the number of migrated cells in NLXT group and Y-27632 group increased significantly at 1 day and 3
days after induction (P<0.05). The survival rate and the number of migrated cells in NLXT group and Y-27632 group increased
significantly on day 7 (P<0.01). Compared with those in MC group, the expressions of 3-tubulin III, MAP2 and GFAP protein
in NLXT group and Y-27632 group were significantly increased on days 3 (P<0.01) and 7 (P<0.05). The numbers of B-tubulinIIl/
GFAP, BrdU/DCX, and BrdU/NEUN labeled cells in the NLXT group and Y-27632 group were significantly greater than those
in the MC group. Conclusion Naoluo Xintong promotes the proliferation and differentiation of murine NSCs in vitro by

regulating the expressions of B-tubulinlll/GFAP.
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H XU TE S R N B BRI fhg T
AN ONSC)TERZE K T B R AR A L A%
FEHIE o MBI AL S PR NSCs B FRA 2 AL
S E BB TS, NSCs TEMRHLILIS HEFH /b 1)
JE SR AA ST, 2 NSCs [ ikt Rt i
i, HoAE R BOMCRREE I AN A2, B3R 2T R e

WrisBHEA:2018-12-19

EEA 201 84FEEBr 22 L3R FR B S S0 2 iR (2018xayx03) 5
FEIR P2 R B e IRINPRR IR R TR i H (R Rz
FpR{2012}228 %) s HR P EATRAAIRIIRZ R H (2016ts003)
VEBREIA A 2,300, E-mail: helingtc@126.com

WEEE . T 202, -5, E-mail: wangjian6301@163.com

e R, e RUNS Cs 385 4Tk B
TR A EE R L PEE BT R A
TEIFRL, S 25 7367 Bl o R e B R
i 24 oG HA R E NSCs HAFE IAVE R o Bk 26 oG nl 75
FNSCs /MR ZTt R IE R AR Do A,
[, A28 FRGE Bk 3% NSCs BHH IR EE 1 . BEfE:
WF5 BB RIS GE X NSCs Ha58 AMEAEF , it
NSCs 5 b R R S B AR EE R TR
HL Sl = ik 28 ke X NSCs 31 i 72 1 s 28 AT
77 e a4 v KU A ] 38 NS Cs (18 34 58 43 A R
ANIR], BOAR S A4 JGE X NSCs [AN RIS R] 5 2
W, B AL BRI P PR NSCs 43 b 2T 2



http://www.j-smu.com

J South Med Univ, 2019, 39(8): 964-971 - 965 -

RS B [E bR C 4 B-cE 2 H I (B-tubulin I )/
JRE LT AE R 4 1 (GFAP) (74 , ASYITE4s- T i ki 4%
JORHE PR AT A

1 WA E

1.1 A4

1.1.1 zahafepn C17.2 /) Bk 24k NSCs 4 o bk
(ATCC,zs100493) . K5 NSCs AU kRS> a8 AR R
(MC) . 10%Hii £ T3 75 245 135 41 (NLXT) L 10%Hi6 45 ik
WM IE+Y27632 4 (DL F AR Y-2763241) .

1.1.2 254y S25IMiE 3010 HRRIFPRIC W NLXT4,
TR R BT B T A R A R R AR A, %
NLXT J5 7 LAl o3 i PR S 30 g(H1E45-:160902) , 1]
10 g(#5:160901) , =-£ 6 g(HL5:160901) , KJpk
10 g(#tt5:160801), 2409 10 g(#L5:160803),£14£10 g
(#IL5:160801) , 154 2 25 (FiE5: 160801) » KEFREIZY
W (BRFARI) AP B RS A PR, BRI,
WA B O IR E , PRI 25 Ak 4A % 1 mL
251 g0 NLXT 4% 8.54g/(kg- ) HILLA253 d,
FET5E 3 Ribpefm— U B S HUmg 1

1.1.3 &KX A A% Transwell /N% (Corning, Cat.
No:3422,Lot.No:26117004), i [fiLi% (MRC, Cat.No:
CCS30009.02,Lot.No:S171204F) ,NSCs iiAf£ti5AS:
IR 3k (Cyagen, Cat.No: MUXNX-90081, Lot.No:
T171206G001),DMEM(Hyclone,Cat.No:SH30022.01,
Lot.No: AC13298765) , DMEM/F12 (Hyclone, Cat.No:
SH30023.01, Lot.No: AC11256314) , DMSO (Solarbio,
Cat.No:D8370,Lot.No:11773002) ,MTT(Solarbio, Cat.
No: D8370, Lot.No: 1172103) , LI 4 %#-FITC ¥t
(Zsbio, Cat.No: ZF-0311, Lot.No: 1345863) , TRITC —
¥t (Zsbio, Cat.No: ZF-0313, Lot.No: 133502) , B- Actin
(Zsbio, Cat.No: TA-09, Lot.No: 18AV0403) , H & &
(Solarbio, Cat.No:G8200, Lot.No: 109J063) , Tris( Solarbio,
Cat.No:G8060,Lot.No:117W074), Tween-20(Solarbio,
Cat.No: T8200, Lot.No: 82210424) , T 4% 7 || Marker

R BIKRERS 2 EREIELS]

(Thermo, Cat.No: 26616G8060, Lot.No: 610351) ,
PVDF i (Millipore Cat.No: IPVH00010, Lot.No:
R7JA4305G) , ECL i s 'tia & (Millipore Cat.No:
34094, Lot.No: SF249607) , GFAP /Nt /)N f (Bioss,
Cat.No:bsm-33065M, Lot.No: AH03084346) , B-tubulin
M % #it 7/ Bl (Bioss, Cat.No: bs-2670R, Lot.No:
AG09273217) , Brdu 5 5 7l (Sigma, Cat.No: B5002,
Lot.No: 11D037) , Brdu /) i 0 /)N il (Bioss, Cat.No:
bsm-0917M, Lot.No: AG08255316) , B i % (DCX)
i /N 7 B (Bioss, Cat.No: bsm-33065M, Lot.No:
AG08255429) ,NeuN %di/|Mi (Bioss, CatNo: bs-10394R,,
Lot.No:AG07113117).,

1.2 ik

1.2.1 NSCs#/EMARER G L& E (Nestin) 52 F54f
MRS ST T ITEE A . In—PoRAE RN e s
TR E 50 min; 4 G YT RD =N T . BRI
RAARE,

1.2.2 NSCs @it i& P & & it AL SRIIMTT
PRI NSCs 41 L 74 . Transwell /N2 %8 NSCs i
o e B T ESFREHUHIIR S M 1T
PR RSN, AT, P R A Ry
ZF1 transwell ZNE R AR

1.2.3 & PP ik YLEB-Tubulin I . GFAP MAP-2% &
Fak ARG TP AN A 5 SR AR S K (R
VKHRAR RN 3 B L 7 UL 1) s TR RS- S PR AT
4 C—PiMFE M I g R NER R G A&
MK PBEAH, LLB-Tubulin Il .GFAP MAP-2 5B-actin JK i
[E RS RO Sy i

1.2.4 %% % %472 DCX NEUN,B-Tubulin [l &%
5% DAPL Y4 4%, & 85 {4 ; 1 €4 5% FITC 45 ic DCX,
NEUN, B-Tubulin Il , S 4% 7 ; 1 555 TRITC#5ic Brdu,
GFAP, 24114,

12.5 SitZ o RAISPSS 22.0 43 #T K FHt
BbrfEERoR . R LGB R T 223 #T . P<0.05
BAGIH¥ER.

Tab.1 Electrophoretic concentrated gel and separation gel ratio

Dormulation content Concentrated gel (2 mL)

10% separation gel (5 mL) 6% separation gel (5 mL)

Double distilled water 1.4 L
30% acrylamide mixture 330 uL
1.0 mol Tris (PH6.8) 250 UL
10% SDS 20 uL
10% AP 20 uL

TEMED 2uL

1.9 2.6
1.7 1.0l
1.3mL 1.3
50 L 50 L
50 L 50 L
24 4L
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Fig.1 Nestin staining of resuscitated of C17.2 cell line (Original magnificatio: x100). A, B, C: Fluorescent staining of the

cells before induction; D, E, F: Fluorescent staining of the cells at 1 day of induction.
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Fig.2 Effect of NLXT on the activity of NSCs. * P<0.05
vs MC group.
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Fig.3 Effect of Naoluo Xintong on the
migration of NSCs. A, B, C: Number of
migrated cells on day 1, 3, and 7, respectively
(x 100); D: Comparison of the number of
migrated cells. “P<0.05, **P<0.01 vs MC group.

200 7 A

150 7

100 7

Number of migrated cells (a)

W
S
L

1 3 7

Treatment time (day)

MC NLXT  Y-27632 D 16)m=mC

- = - 1 ENLXT
A i 12
7 = B-tubulin Il | mv-27632
A A (3-aclin

B A (- (ubulin T

C S S (-ubulin [
-

B-tubulin Il relative protein level

1 3 7
Treatment time (day)

E4 B-tubulin Il FIFRIE
Fig.4 Expression of B-tubulin [l protein in the cells detected by Western blotting on day 1 (A), 3(B), and 7(C)
with quantitative analysis (D). “P<0.05, “*P<0.01 vs MC.
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Fig.5 Expression of MAP-2 protein in the cells detected by Western blotting on day 1(A), 3 (B), and 7(C)
with quantitative analysis (D). “*P<0.01 vs MC.
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Fig.6 Expression of GFAP protein in the cells detected by Western blotting on day 1 (A), 3(B), and 7(C) with

quantitative analysis (D). “*P<0.01 vs MC.
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Fig.7 Expression of 3-tubulinlll/GFAP in the NSCs detected by immunofluorescence assay on day 1 (A), 3 (B), and 7 (C) (x

200).
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Fig.8 Expression of BrdU/DCX in the NSCs detected by immunofluorescence assay on day 1 (A), 3 (B), and 7

(C) (x200).
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B9 BrdU/NEUN PRIZHAERIE
Fig.9 Expression of BrdU/NEUN in the NSCs detected by immunofluorescence assay on day 1 (A), 3 (B), and 7(C) (x200).
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