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Effects of Salvia Miltiorrhiza Injection on Proliferation and Differentiation
of Neural Stem Cells Derived from Cerebral Cortex of Fetal Mice

Wu Li', Wang Junbang?, Luo Yuping'?*
('School of Life Sciences, Nanchang University, Nanchang 330031, China; *Shanghai Tongji Hospital, Shanghai 200065, China)

Abstract  Purpose of this study is to investigate the effects of Salvia miltiorrhiza injection on the prolifera-
tion and differentiation of neural stem cells (NSCs) derived from cerebral cortex of fetal mouse. The drug concen-
tration was calculated from the concentration of crude drug of Salvia miltiorrhiza injection (1.5 mg/mL). The cortex
neural stem cells were cultured in vitro and divided into control group and Salvia miltiorrhiza injection treatment
group. The drug effects on the proliferation and differentiation of NSCs were detected by cell proliferation assay
CCK-8, Brdu, confocal high-content analysis system and RT-PCR. Results of CCK-8 and BrdU detection showed
that treating with 1.17 pg/mL of Salvia miltiorrhiza injection, the NSCs’ capacity of proliferation can be signifi-
cantly improved than that of the control group (P<0.01); Confocal high-content analysis result indicated that the
Salvia miltiorrhiza injection can apparently promote the differentiation of NSCs into neurons (£<0.01); RT-PCR
results also demonstrated that the neuron-specific gene expression, such as NeuroDI and Tujl, increased signifi-

cantly when NPC cells were pre-treated with Salvia miltiorrhiza injection. From the results, it can be concluded that
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Salvia miltiorrhiza injection can promote the proliferation of neural stem cells and also enhance their capacity of

differentiation into neurons.
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Table 1 RT-PCR primers for experession of neuronal and glial genes

R 519 ST —3)
Gene Primer Sequences of promer (5'—3")
GAPHD GAPHD-F CCT CGT CCC GTA GAC AAAATG
GAPHD-R TCT CCA CTT TGC CAC TGC AA
Tujl Tuj1-F CAGACTTGC TCC GCATTGT
Tujl-R CCT CGC TGG CTG ATG TAAG
NeuroD1 NeuroD1-F TCAACC CTC GGA CTTTCT TG
NeuroD1-R GCA GTC AGT TAG GGG GCTTT
Synl Synl-F CCC AGC CAG GAT GTG CCA
Synl-R AGG CAT TGG TCA GAG ACT GGG ATT
MAP2 MAP2-F ACT GCC GGA CCT GAAGAA TG
MAP2-R ATT TGT ACATTT CCG CCC CC
MBP MBP-F ACATTG TGA CAC CTC GAACACC
MBP-R GCCAAATCCTGG CTTCTGC
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A: NSCsARAEIRA T T4 b i ¥ Nestin( £L 452 56) 5 DAPICGE (458 ') BEAT 2 96 e th, NSCsH R TR, H5 53 39) F B2 R 15 o2 40
FRACYIGFAP(ZR 5 0) s AP T ARCIMAP2(4 (052 50 A1 b SRR 5T 40 ML AR L IPLP (43 (5 520 ) I DAPIL e, RarMINSCs 22 il 73 A1 18 e
B: HilEbFGF, NSCs H & 7 4.5 K 1 #2 i NestinBH P41 7 43 EL 28 4k C: il FbFGF, NSCs H & /L5 K i #2 HGFAP. MAP2A1O1ig2BH 41 ffd
o LAk

A: NSCs were immunofluorescent stained with stem cell markers Nestin(red) and DAPI (blue) in undifferentiated state, after spontaneously differenti-
ated for 7 days, NSCs were stained with astrocyte marker GFAP (green), mature neuronal marker MAP2 (green) and oligodendrocyte marker PLP (green);
B: withdrawal of bFGF, percentage of Nestin positive cells changed during NSC differentiation for 5 days; C: withdrawal of bFGF, percentage of GFAP,
MAP2 and PLP positive cells changed during NSC differentiation for 5 days.

Bl RERARELEMRETHE

Fig.1 Identification of NSCs by immunofluorescence staining

2 CCK-8HMARLRE IS5 RXINSCsH BRI
Table 2 Effects of Salvia miltiorrhiza injection on the proliferation of NSCs measured by CCK-8

W NEE Dusofil
Concentration n Dyso
Control 5 0.216+0.003
0.15 pg/mL 5 0.272+0.003
0.29 pg/mL 5 0.322+0.005
0.59 pg/mL 5 0.340+0.003
1.17 pg/mL 5 0.408+0.006
2.34 pg/mL 5 0.252+0.002
4.69 pg/mL 5 0.247+0.004
9.38 pg/mL 5 0.205+0.002
18.75 pg/mL 5 0.197+0.001
37.50 pg/mL 5 0.192+0.001
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(A) CCK-8 validation of cell proliferation after salvia
treatment for 48 h

HAELIRME. BREHML m o biae, EiEE
FAFR, AT LA T /D ST AN AT TR
JRYH AR RY . B R (I Nestind — Fh o 7] 22 28 7Y )
B, RS R R IATEM S B T b, vt
28148 M 1) R AR PR AR A2 B HE O B I Map2
R AR, EEAET AT AR, 5
R IR, A RN 28 TC R 5 PE AR 200, B ot i
i 45 B 1 PLP A A4) i HH X 1 28 2 38 B Tl T 10 79 e 2
B 2 —, Al FHRARIE A S 40 BT, i
YRR R AIGFAPE Z A fi THIRM & R A1 A
TR RANA, |32 I ThRic IR B 4 =, At
FAH FH % ¢ 6 Ye 6,7 7%, il i X Nestine MAP2.
PLPFIGFAPIX 4/ b i M B 1 1B AT 0 B A, &5 51
TIF B 4 A T 5236 AONSCs AN LA 41 o [ Tt
B ST RE 0, (RIS 3 LA ) 0 48 5 A IR I 400 R 4
TR B

22 T 40 i RT3 T 22 B 400 O 9% TR ok R 4
AW RE, Wl E sh R P R B AR 2R
Y. ASSLE 3 B AR KT R K AN
TG S 06 1F 25 VE 55 VR NS Cs4H i 48 54 £ 43 4k 1 5%
M. MAHHE/K KA, CCK-8. BrdUFIDAPIH: L [1]
UG 45 AR T 6 SOR FE P S0 S R 8 B 4R
EINSCsIIHSSEAE /7, BOEA IR N1.17 pg/mL, ] 4
THIE FE 940.83%; 15 £k w1 N IR 7 T & G2 110 25 L [F]
FEIGIE T 3& IR FE 10 2 1 S nT DA i NSCs
Wi, [F IR AT DL iNSCs i 4 22 75 AL I g A7, 3

(B)  BrdU validation of cell proliferation after salvia
treatment for 48 h
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Concentration (pg/mL)

A: CCK-8YARIIINSCSHIBH 5 L; B: FIBrd UM IINSCSHA B AL . **P<0.01,
A: measuring cell proliferation with CCK-8 kit; B: measuring cell proliferation with BrdU methods. **P<0.01.
E2 RNERESSIESR NSCs4n R ETEHI#21T

Fig.2 Effects of Salvia miltiorrhiza injection on the proliferation of NSCs
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B) Effect of Danshen injection on cell proliferation © NSC:s differentiation into neurons
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(D) NSCs differentiation into oligodendrocytes
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A: CQUILRER NI ARG LR, YO P AMAP2(S4 075 )6) FIOLig2(LL (1 5% ), B: DAPIYL (0 BT s 4T o 3 H 28 (L5, *P<0.05, 5
Control 41 Et; C: MAP2 Y (4 fiT /R AP 28 o4 e 5 B ARG L5 D: Olig2 44t it i (1 /0 S8 e SR A g £ 5 S A o

A: imaging of CQ1 confocal high-content system, the primary antibodies were MAP2 (green) and Olig2 (red); B: staining with DAPI showed changes
in total cell number, *P<0.05 compared with Control; C: staining with MAP2 indicated changes in the number of neurons; D: staining with Olig2 illus-
trated changes in the number of oligodendrocytes.

E3 CQIARESHETARGHMER
Fig.3 Results of CQ1 confocal high-content analysis system
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PSR UL B INSCs A LT R 5, M gl S 3L K Tujl . NewroDI. Synl. MAP2FIMBPHIZEEKFERMEE . *P<0.05, **¥P<0.01.
The expression levels of neuronal cell-related genes Tujl, NeuroD1, Synl, MAP2 and MBP were detected after 7 days of differentiation of NSCs pre-

treated with Salvia miltiorrhiza injection. *P<0.05, **P<0.01.

[El4 RT-PCRAGMZRE S LLER
Fig.4 RT-PCR validation of NSCs differentiation
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