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Experimental study on differentiation of bone mesenchymal stem cells into neuron-like cells with salvia
miltiorrhiza injection YU Qin', LIAN Jun-lan®s GUO Ying'. 1. Department of Bio-engineering, Zhejiang
University of Traditional Chinese Medicine Hangzhou 310053, Zhejiang, Chinas 2. Department of
Pediatrics, Hangzhou Red-cross Hospital, Hangzhou 310003, Zhejiang s China

[Abstract] Objective To investigate the effects of differentiation of rat bone mesenchymal stem cells
(rMSCs) into neuron-like cells with salvia miltiorrhiza injection in vitro. Metheds rMSCs were separated
from rat bone marrow with wall sticking method and expanding, and cultured in vitro. rMSCs were induced to
differentiate into neuron-like cells with salvia miltiorrhiza injection. The effects of different dosages of salvia
miltiorrhiza on differentiation of rMSCs into neuron-like cells were observed. Neuron-like cells were identified
with neuron-specific enolase (NeuN), neurofilament (NF - M), glial fibrillary acidic protein (GFAP) by
immunohistochemistry. Results The rMSCs were induced by salvia miltiorrhiza injection to express neuronal
phenotype similar to the cell appearance of neurons with NeuN and NF - M positive at 3 hours, but glial
astrocyte marker GFAP negative. The differentiation was the most significant when the inducing concentration
of salvia miltiorrhiza injection was at 10 ml/L. Conclusion rMSCs can be induced to differentiate into
neuron-like cells with salvia miltiorrhiza injection. The efficacy of differentiation is correlated with the
concentration of salvia miltiorrhiza injection.
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1 HHEImAEE

1.1 Y5 @ Wistar KRBESRM@ITHE
HREDYELRPLOEE, R 4~6 A, KE 120¢
EfMEAR) ;IS E B G5 : 0412106, E X
FEHEFAHALAEMRAT);1 1 Dulbecco M B Eagle
¥ HE (DMEM) /F - 12 83 (£ | Invitrogen 2
A1), g 4 M #F (hycolne corporation, FCS), ffi & 4
BHO0.25%MBEEHBM 1 mmol Z__KMNZ B
(EDTA,Invitrogen 2% &), AL H # (Sigma 24 7)),
B M R AT dE 4 i A K B F (bFGFL,R&D 2 A1) 5/
Bt KR M2 u R R % E B (neuronal nuclear
specific protein,NeuN) B 7 REHi4& (BAHL) , /DR
KEMWLR22 % H (neurofilment protein, NF - M)
BBy, B RR 4 4 8 1 B B (glial fibrillary acidic

protein,GFAP) #.4{ (i1 & K Chemicon HEFEA R,

“HETREFERET.

1.2 ERFE

1.2.1 rMSCs W4 BHRRREF . TXHE K
4 FBRIE® Wistar K REBREFRE, 5B IS4
4, BB, 5 ml FERSEN 10% FCS 1
DMEM/F - 12 spiH B 88, 3R SJ5 51 000 r/min
(B.024% 105 mm)E L 10 min, H R L HAMWER.
M ER TS 10%FCS % DMEM/F - 12 3
BERE—KEBREFR D GEE — R KR AU
EEHAREBERETR 25 cm® WIEFRP)#
11,8 37 C. B8 5% 1 CO, tiFR B CO,
MM FRAEESE, 12h EHRERMGBELE, BEA
ZHW(PBS)WHE Y 2 K EMIFFE, LUEE 3~4d
B 1K, WiBEIEER 80X~ 0% MAE &R
RIS

1. 2.2 rMSCs &0 18 5% 3% - B WG BE 40 4
I 80%~90% M-A M 25 cm? BRI 3R . SR A
0.25%BE B B F1 1 mmol EDTA 1~2 ml {54
2min, FHABMESFHERS, H ST 10%FCS By
DMEM/F - 12 %3 W% 1. 5~2. 0 ml 2% 1k ¥4k, bn
APBS RERBRIT HHAMRESTREHEFE, B
AR ,1 000 r/min B0 5 min, 3 1§, A8
FW 41 3 HBIERIESR.

1.2.3 FZEHBRERFESIER: ARSEHEE
[ 3% 5 tMSCs [a] # £ JTRE 4018 5 1k .

1.2.3.1 bFGF-FZEHBESHCEEA) %
FEAMMEEHE 1.3.5 {089 rMSCs # 4 X 108/L £ fp
FHAKBEMESIH A 6 LA, HZHHENRE
F@fL2mD, H4088453 60%~70% A 6t, 3

B 3£ W, i A & bFGF (10 pg/L)# DMEM/F - 12
KFW(E 20%FCOHESR 24 h J5,PBS % 2 &K,
A &AW EST S EH B DMEM/F - 12 %%
WG Xt tMSCs #1785 94k .

1.2.3.2 ZEXMNBAGHEH 1) . AIMERNFESH.
1.2.3.3 HAHMBESHBAGIHEBH 2). HE
% 1 mmol /LBt H M s DMEM/F - 12 5 5 W
(& 20%FCHMESR 24 h j5,HMAE 5 mmol/L
BAH M Mg DMEM/F - 12 1 5#%iES 5 h.
1.2.3.4 BRARNSEHENBAGIHEYA D . RH
bFGF MiE S . HEMA& 10 ml/L ASEHBENX
M #% DMEM/F - 12 $55®iES 5 h.

1.2.3.5 A bFGF *t B4 (Xt B4 4). FibFGF
MES 24 h B AMAREEH.

1.2.4 BIUAKEE - A#—LHH MSCs BF
A3 A4k R i 22 T R 40 B, SR F M 2 T AR B Y NeuN,
NF -M Hi GFAP #1175 %E. FR4MMA 40g/L £
KPR BEE 15 min,PBS S REMAS S BEHE
Wi, dE e PE S W L IE #4530 A NeuN £
$i (1 : 100 HB).NF - M(1 : 100 # %) #1 GFAP
(1:50 B P 4 CHEFIR.PBS EEREMA
B 4 ALK W B 0K 58 & — 4L Envision & 61X
7/ 9% 7 30 min, Tris 28 vp 4 # £ K (TBS) ¥ ¥,
3,3-"HEBEERDABBG, ZARE YL, bt
WEKHE. SESHAARTREACRERELE
TREHLEE 10 M IEEBMEF (X100), 315 NeuN,
NF - M# GFAP FH ¥ 40 8 o5 & 40 i 30 He B

1.3 Gt . SRAYE I REZGLOR
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Gy EB MR SRR ETTRARES, BES
ShiGEA MR E ;T BA 3 M4 PNALBRME
JURES M B

2.3 AL ERamRESs B 6) . fEdl
AR BIR,CRAMMNEE 2 PHITHEAR
i B4 R B4y 2242 NeuN NF - M 3t 45 555 FH #
BFAG ), MK 4y L8 R F tMSCs R EAME ().
2.3.1 REREFSEHBX NeuN .NF-M f
GFAP [H¥: 4R (B 7) BEVLIFE 10 1~
BH.ERLA. ASEHBNESHEESBI N 1.5,
10.20 1 25 ml/L B}, NeuN FH ¥ 40 B 5 4 40 i 3%
B ELB 4 Bl R (7. 124+ 1. 34) % . (44. 224+1. 40) % .
(72.50 +1.84)%. (45.90 + 1. 97)%. (25.00 +
2.8 %, E—ELE NFEEF S 5 K E /1
i, NeuN FH 44 40 fg 3638 i, 4% S % B 510 ml/L
B, PR R B, B 2 5 BE & R BE A3 0, NeuN
RS, HFKERN 10 ml/L 8,NF-M
PR 40 e R B B, M (67. 60+3.20)% . GFAP [
HEHRENT 2%,

80 M NeuN
70
60 |
50 b
40

30+

PR 40 B 6 (%)
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PR R E(mL/L)

7 FEREASEHNAX NeuN . NF -M
1 GFAP A BB RN KR
Figure 7 Effects of different concentration of
salvia miltiorrhiza injection on positive
rate of NeuN,NF - M and GAFP

2.3.2 FSE5%A0ml/L)iES tMSCs J5 Xt
NeuN.NF - M #1 GFAP & A HEMRENE
MR D . LBASHEA 1.3.4 [8 NeuN NF-M

FRtEMM R xR RA BEE P H<0.05), MR
H1PHRESR RAEMEL; X BH 2 PHERE
W2 TR M (NeuN NF - M) 3 B4 3 B M
£ P41 (NeuN NF - M HYEHKF/NTF 226 ;
Xt BB 4 A ER 4 2 U 40 M8 (NeuN FH 40 =
INF15%).

£1 TRASENBASTAXAEABRELER G+

Table 1 Comparison of positive cells rate among
experiment group and control groups

detected by immunohistochemistry (x+s)

o i Rl ER R Y b AP

A5
NeuN NF -M GFAP
LRA 72.50+ 1. 84% 67.60+3. 20 1.40+1. 34
pogick:i il 3.10+2.1346% 2.01+1.882% 1.9041.52
¥ HA 2 73.40+1. 26 68.89+3. 64 2.51+1.23
x4l 3 1.2340. 328% 1.5040. 678# 0
XPH4l 4 10,5042, 218% 14.20+1.014*% 0

W 5L W AP<0. 05, 5 B4 2 H i, ® P<C0. 05
3 W ie
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¥ 5 MSCs ok # & o i gl 5 1T T2 K.
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rMSCs B % 28  #1 2 TURE 40 I, 378 S S FIAR 2R 1
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SRS AR BHBIR, S bFGF #MfA S5
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HLEN . EEH,ERBEESHENESHRT LR
M.

NeuN BE—MHEZTHREREL . BEHE T
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H1 ERERAMRRAEFMIBINBRREE LR ENKR (HE, x66)

Figure 1 Effect of XTP on inflammatory pathological change of respiratory
organs in mice infected by influenza virus FM1 { HE, x 66 )

AeEHRFSAREEERTHMS L
A E MR REHAR
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M1 FE{rMSCsiEsk2 ddi e £5(x 100) M2 F{rMSCs sk dMEEE M & (% 100)
Figure 1 rMSCs after primary culture for 2 days( x 100) Figure 2 rMSCs reached to amalgamation after primary culture(x 100)

M3 A8 HEER eSS THEHR(x100) E4 55 % 23 e At S T4 (< 100)
Figure 3 Neuron-like cells induced by salvia Figure 4 Neuron-like cells induced by salvia
miltiorrhiza injection for 1 hour(x 100) miltiorrhiza injection for 3 hours(x 100)

M5 A$EHAFHMSCsH L HHETHAM E6 ASEHAREIMSCsH L AMBS TR AR

NeuN#: f PR (B A L, x 200) NF-M3 f fEfE (S B 4L, x 200)
Figure 5 Positive expression of NeuN-stained rMSCs after Figure 6 Positive expression of NF-M-stained rMSCs after
differentiating into neuron-like cells induced by differentiating into neuron-like cells induced by salvia

salvia miltiorrhiza injection(immunohistochemistry, x 200) miltiorrhiza injection(immunohistochemistry, x 200)
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