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5-FMIH A, W western blot K6 2 2 4RI 4545 25 1 ( Desmin ) , o- IR EE FI 5% (-MHC) , O JUNLESEE FH T(cTnT)
HEHFRIK RT-PCR LRI 45 AL GATA4 S BR7E HE 86 11 43 (CX43) M Nkx2-5 mRNA £k, &R K BMSCs
KM CDO FHPER = F 95% ,CD34 K CD45 BAMERAET 5% , IMBKRSFS R0 BMSCs f KITLHEWEE R 0. 625 ¢/L,
55 IE R IR LA, IR PSR AL, S-EUE TR AL, IR SR + 5-FME T4 Desmin, o-MHC J ¢TnT I Ris &
¥4 ,GATA4,CX43 & Nkx2-5 mRNA Kik& L, 2R HEGITERE L (P <0.01) . 5SS RA K 5-AMH AL L
BLIMRSFZK +5-FMAF A+ Desmin, a-MHC J ¢TnT B HFE LG iR, GATA4,CX43 K Nkx2 -5 mRNA Fik i
L EZFAEGIFEL(P<0.01) , &it MKAASKEEEIES BMSCs H.O VAL, 5 S-F R T B E 45
A PHEEM
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Experimental study of Jiawei Danshen Yin on the differentiation of
bone marrow mesenchymal stem cells into
myocardium-like cells in vitro

HAN Xi-yan
(The Oriental Hospital of Pudong, Shanghai 200120, China)

[ Abstract] Objective To explore experimental study of Jiawei Danshen Yin on the differentiation of bone marrow
mesenchymal stem cells (BMSCs) into myocardium-like cells in vitro. Methods  Rat BMSCs were isolated by adherent
method, and their surface antigen were detected by flow cytometry. The maximal non-toxic concentration of Jiawei Danshen
Yin was measured by MTT method. The isolated and purified BMSCs were divided into four groups: normal control group,
Jiawei Danshen Yin group, S-azacitidine group, Jiawei Danshen Yin plus 5-azacitidine group. The expression of desmin,
a-myosin heavy chain (a-MHC) and cardiac troponin T (cTnT) protein was detected by western blot. The expression of

GATA-4, gap junction connexin 43 (CX43) and Nkx2-5 mRNA was detected by RT-PCR. Results The percentage of
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CD90 positive cells in the rat BMSCs was higher than 95% , and the proportions of CD34 positive and CD45 positive cells

was lower than 5% . The maximum toxic concentration of Jiawei Danshen Yin on BMSCs was 0. 625 g/L. Compared with

the normal control group, the expression of desmin, a-MHC and cardiac ¢TnT protein was up-regulated, the expression of

GATA4, CX43 and Nkx2-5 mRNA was up-regulated in Jiawei Danshen Yin group, 5-azacitidine group and Jiawei Danshen

Yin plus 5-azacitidine group. The difference was statistically significant ( P <0.01). Compared with Danshen Yin group or

S-azacitidine group, the expression of desmin, a-MHC and cardiac ¢TnT protein was up-regulated, the expression of

GATA4, CX43 and Nkx2-5 mRNA was up-regulated in Jiawei Danshen Yin plus 5-azacitidine group. The difference was

statistically significant ( P < 0.01 ). Conclusion

Jiawei Danshen Yin could induce BMSCs differentiation into

myocardium-like cells, which had a synergistic effect with 5-azacitidine.
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Tra5 b EE251E 0% 5 BMSCs Fh85 3% | T2 25 BMSCs
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0002]) . FrA K ERISTER B K27 & &R 07 B Be sh
SR [ SYXK (97) 2016 — 0001 ) ) 35 i BREE R 1) 55
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S5-I B 3 [ sigma 2~ A RPLEE S EH
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My H 2€ E Hyclone 23 Al ; BCA i 7 &, /b B ¥t
GAPDH PR yeFEHUIAN A 58 = RAEVHEARA RA
trizol 7R & H 3 [H Invitrogen A Fl . 2R AR AT B
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£ R 7 S5k 28, R H & DMEM 35 557 3 nf
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4 15% JR 4 R DMEM B3R fEd & DL 1 x
10°/mL #JE M T 50 em® F5FEMH, 16 37°C 5%
CO, &M NHEFE, 48 h BRI, 2B AR I BE A
PUGEERR 3 d i, R4 H T30 B B0 T W24
M RORAS AR, R R AR, M K %
FEILF] 80% ~90% HYIHE 47 1: 24648 LA F 5



o F A PR A AR5 2016 4FE 11 A 4526 %45 11 3] Chin J Comp Med, November 2016, Vol. 26. No. 11 45

3R,
1.4 BMSCs REMELETE

A K5 i 1L 3] 80 ~ 90% 14 3 X BMSCs 4
JL,0. 25 % JERREH 165 TE i BER20 L2, 4 Falcon
B S, I WUF A FITC 26 Y6 Hri0 B9 CD34,
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iR i TR BE 25 I RHR AL, B TR 25 B e L 1R
B 250 g, JF Il AR E 2 Ok, BRI 2 h, 1 h, 42
PO T 37 °CHE R/ AE ke 4s , IF 1200 o/ min, 2.0
15 min, [FIBSFICH &M T, H 0,22 pum B 38, Ik
LRI, T S IR IR A 25U 1 ¢/mL,4°C UK
AR
1.6 MTT & # U 0 ik 7+ 5 X3 BMSCs Y 28 A
i

BUE K% B A F) 80% ~90% Y45 3 4% BMSCs
A ,0. 25% JBETE T Ak e ) B S A B B, IR LA 5
x 10*/mL %5 JF $:F0 T 96 fL Ak, 4 FL 200 pL, 7F
37°C,5% CO, 5F T H: 3% 24 h, S50 41 4359 4 FL
A 20 pL(10,5,2.5,1.25,0.625,0.312,0. 156,
0.078,0.039,0.019) ¢/L, JE M A& H 15% i 4 1.
T DMEM B5 353 180 WL, 75 4 Mo %t iR 4H , H&
AN K 15% Ba 4= 135 B9 DMEM 15 37 3% 200 plL, [A]
i 2s PO R RS A0, B 15% Jif 4 135 1
DMEM B 553 200 pL, B ER 4 MEAL,
748 h J5, /A 50 uL 1 x MTT,4 h J5 % W, 45
FLAN 150 WL DMSO, 7E 570 nm I 1 A0 6 0 45 FL Y
JGEERE (OD 1H ) , 40 M 3% 58 H0 1) % = (20 M Xo) R4
OD fH — 523640 OD {8) / (ZH XS BRZH OD il - 25 1
XTHRZH OD {H) x 100% .
1.7 ZEIHHAE

F55 3 1R BMSCs 5 S0 dl: Bt 4 41,56 1
oM IEE XA (R EA 15% K4 003G 1) DMEM
FRARAL) 5 2 A IR PSR (IR PFS IR R B
VI KICREMRE ) 26 3 410 S-EUR AR 4 (5-RU
10 pmol/L) , 2 4 41Ky (IR FF S8 U B K
FEURIE +5-FMTF 10 wmol/L) . 24 h EREE 5L,
PBS bk )G, 4% iR AT IE S 15 9% ,72 W R i

4T western blot 2 RT-PCR 5255,
1.8 Western blot

177 sy dE A M, WAE A i, T A
RAPI 24/ % 22 /% 40 9 30 min, 1200 r/min &5 .0> 10
min, AR HY G W BN B E A S, BCA 150 &k
DIEE R, SR W28 10 min, &, BAE i
17 SDS BERCHLYK 1 ~2 h WRILFENE, 5% NG 15 0 1t
1 h,—$L4°CEF R, TBST YE¥% 3 K, W H M
THUERMEE 2 h, TBST ¥ 3 K, IFH N ECL 1
Yo, FHEER MR R GG, 1 Quantity one” 3K
ST B KA,
1.9 RT-PCR

1 77 o s R ARS R AL, 2% wizol
R A UL B HEBUS RNA | IR F A6
K RNA 28, >k J] — 25 % RT-PCR i 5] & 4%
RNA 565 B cDNA #5385 ¥ AR5 10 4 3
PP 2% B REEEE RS FL vk, IR IR 5194
JMA 25 L PCR SR ZR | OB 4514 94°C A8
45 5,59°C H Pk 45 s, 72°C M 60 s, 3k 35 PMEIR,
SR, GATA4 E¥iF51¥). 5 -CCAACTGCCAG
ACTACCACC-3", FUiF51#: 5 -CAAACCCAGCAC
CCTTATCC-3’, CX43 L5 % .5 -CTATGTGA
TGCGAAAGGA-3" , T iF51 4.5 -AGGAAACAGTC
CACCTGA-3" , Nke2-5 LiiE514):5  -CCGAGCTCC
CAGGAGAAGGGCGAGA-3" | F 51 #. 5 -GCTCT
AGAGGTCCTGTTGGGTCCGT-3" . GAPDH I % 5
1.5’ -AGCCACATCGCTCAGACA-3" , F il 5| i .
5 - TGGACTCCACGACGTACT-3" ,
1.10 Sit=4ah

FAEBE 4 SPSS 17. 0 Geit v kT, 3 x + s
TR, I Z 02 0 K i E 22 5, LA P <0. 05 1E
HAE EEZESR
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W24 h KA BE 48 h T YR BR TR, 25 B A I BE
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FEAR (INE1 iR



46 rpE R BE 2R 2 2016 4F 11 %526 #5255 11 1 Chin J Comp Med, November 2016, Vol. 26. No. 11

1 BMSCs 242 (45 3 1)
Fig.1 The morphology of BMSCs (the third-passage)

2.2 BMSCs XREMELE

W 2 s, 2 3 X 20 AR G 45 SR 2% B 41 i
FMPLE CDO PHIEHE S T 95% ,CD34 [ CD45 [H
PERAR T 5% , DT vl B A S 55 48 45 & 4l B 1

BMSCs, e FH T/ 225555
2.3 ISRt BMSCs RI4HAR S 1%

W1 R, Ik P2 4R B vk B T
1.25 o/L, HL Bl 25 B it 334 57, 200 BE 336 4 410 il 3
B T 2SR P S R B KT 0. 625
/1., FLIEZE 25 40 B W AEK, 40 A 388 30 410 1) SR BRI
HAECHR LR IS (E R - 1. 55% , B A g,
SARBEBYINT 20 M T M R B
2.4 mMKASiRi1FESE BMSCs H Desmin, o-
MHC % ¢TnT EBHHRZE

W 3 Fios, 5IEH 4L, I F 214l , 5-
RN H BN SF 2K + 5-F M H 419 Desmin, a-
MHC J ¢TnT M Fk B D ER A, ZRFAGIF
B (P<0.01); SnskSHS k4l sk 5-F M4 e
B IMERFFZAR + 5S-F M4 Desmin, a-MHC
cTnT HARKEEEFRS, ZRASIFEEL(P
<0.01),

D3
200+ CD90 200 CD34 200: CD435
1603 160 160
E 120_5 M2=095 62% 'E 120 8 120_:
ER z M2-0.92% - M2-0.36%
“ 804 M2 © 80 (3
] Ml - Ml M2
404 40
0 0
10° g 10° 10° 104 10" o 10° 10* 104 s 10! 10° 10° 10#
CD90 FITC CD34 FITC CD45 FITC
2 BMSCs RIHHLIT Y E
Fig.2 Results of BMSCs surface antigen identification
1 JNERSFSRN BMSCs FIANMIEENE(x =5 )
Tab.1 Cytotoxicity of BMSCs by Jiawei Danshen Yin ( x £ )
i (g/L) 0D fii M= (% )
Drug dose (g/L) 0D value Inhibitory rate (% )
10 0.6429 + 45.93
5 0.8024 +0.0129 31.37
2.5 0.9347 0. 0313 19.30
1.25 1. 0463 +0. 0320 9.11
0. 625 1. 1632 +0. 03046 -1.55
0.312 1.2534 +0. 04727 -9.78
0. 0156 1.2373 +0. 03962 -8.31
0.078 1.2042 +0. 0274 -5.29
0.039 1. 1826 +0.0195 -3.65
0.019 1.7305 +0. 03901 -3.32
YRR XS BREH cell control group 1. 1462 +0. 0296 0

25 A% BEFL blank control group

0. 0504 +0. 0049
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Desmin —| — G
G-MHC e o T S

¢TnT - -— e —
LD — — —r  —
A B C D
Desmin/GAPDH
209 E&H o-MHC/GAPDH s B

¢TnT/GAPDH

1.5+

1.0+

A A
Relative protein expression

0.0~

A B C D

AL TEH X B B RSk ; C L S-FUME TR 4L ; D - ik
FFBK + 52T 4L, HIEw X4, P <0. 01 ; 5mik
FIBRA D 5-RAMAF 4 L, " P <0. 01,

3 NRFFSIRIFE TS BMSCs H' Desmin,
a-MHC % ¢TnT & 19 3E35

Note; A :normal control group; B: Jiawei Danshen Yin group; C:
S-azacitidine group; D Jiawei Danshen Yin + 5-azacitidine
group. Compared with normal control group, P < 0.01;
Compared with Jiawei Danshen Yin group or 5-azacitidine group,
#P<0.01
Fig.3 Expression of Desmin, a-MHC and ¢TnT
protein in BMSCs of each group

2.5 MKASIRESE BMSCs  GATA4,CX43
% Nkx2-5 mRNA gy&i%

WK 4 FiR, 5IE% 4, Ik FF21k4l, 5-
R 4 AR FF 2K + 5-RA M 4 h GATA4,
CX43 J Nkx2-5 mRNA FRik & W E# &, 2545
AR (P <0.01) 5 SIBR P2 R A 30 5-AUM
L HLER, IR PSR + 5-FME T 41 GATA4,CX43
J Nkx2-5 mRNA #iki i F0 e 2R A5%1FE
X(P<0.01),

3 g

O JULSR I P 3 403 407 A v B 2 b A R < g
R B SR, R 2 5 T B 2 TR
BMSCs 55 T4 M AHZS &, 1 B h 24 2 88 i, 3 RIAE
FH/IN, 7€ BMSCs (W34 , 434k B2 B8 Al A 7 v 2 2 0
MR T, 38 3 45 B BMSCs 4 A 7735 %, i ik
BMSCs H4% , 3155 BMSCs & ] 704k, 98/ BMSC

Nkx2-5

GAFDH

ES) GATA-4/GAPDH

129 B8 CX43/GAPDH .

) Nkx2-5/GAPDH ok B

2 094 I
\
\
23 061 %
2 N
£ 031 N

= N

é \
N

0.0

e A IER IR B MRS SR ; C.5-AUM R4 ; D ik
FFEK + 5- AR, 5IER X R4 LR, P <0.01; 5/
WFHSAR A S 5- AT A LR, ™ P <0. 01,
B4 MRFFSKFE TS BMSCs 1 GATA4,
CX43 J Nkx2-5 mRNA 135k

Note : A:normal control group; B: Jiawei Danshen Yin group; C:
S-azacitidine group; D Jiawei Danshen Yin + 5-azacitidine
group. Compared with normal control group, P < 0.01;
Compared with Jiawei Danshen Yin group or 5-azacitidine group,
#Pp<0.01.
Fig.4 Expression of GATA-4, CX43 and
Nkx2-5 mRNA in BMSCs of each group

BRI AR P A R R B AN RO, 7 s 2 4
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Pty AR B, I IR IR 2 AN, @07 R AT
i, B4 1R Z R, i PR L B AR SE IR SR 2 Ak
I UEAERE O B0 B 5 e i oh
BB L 38 S BN R P 2 1k RE 8 1B 15 3 5
IR R £, AT 48 i o JUL e O P9 3 45 £
SO LI RE B3R A 1, 73 Shad e BUIWR P32 4K 1fi
T V5T 19 BMSCs B80S 0o JUL R 1t 1598 13 % BUH.
A RFE BRI, 5 02 2ER RIR LG LA ZL0 AL
PR R RO T BTN R S 1k
At 75 5 BMSCs [a).Co UL 231k , T 52 IR A



48 o ] 4R PR 2R 4k 2016 4F 11 5526 455 11 ] Chin J Comp Med, November 2016, Vol. 26. No. 11

D LA A L0 AL IR EITVERT

AHIGY 1 eI o I BE 3 1 3R 4l Ak K B BMSCs,
FF38 3 U 240 M ARAG I BMSCss 205 | i 2 40 g AR 45
S R I T AR S BUR CD34 K 4l dr ik
PUE CD45 BAYEZREE/NT 5% 1 CD90 FHMER & T
95% , Ut WA FRATT A4S T 5 46 A9 BMSCs, 7] L F
SRR SIS, FRATORH MTT A6 AN [m] v 2
kP (10,5,2.5,1.25,0. 625,0. 312,0. 156,
0.078,0.039,0.019) g/L] %} BMSCs 40 il 75, 4%
R 0. 625 /L 2 MR FHSIk $2 B X BMSCs
(R RICREER BE , T LA IR B 9 R AT T I 224
5%, (R S-ZUN 2 [ Py A0l FH Y BMSCs & ] 75
SR LA AR 5 SR R — A K LAY,
FE— 2 G BE 2% 195 S BMSCs, I B4 21) Bl
fiLCs AL, AT 2 55 BMSCs [i] .0 AILIE 8% K 431k ) BE
Fp T R SN R BAT TR S B X B

Desmin, a-MHC , ¢TnT, CX43 2.0 LR 5 1 55
M1, HA Desmin S&—Fh f[a] 22 25 11, J& LA i AL
Y EB Sy, LA IR S, A0 A% 55 40 i 5%
2, FIWVNES L h iR w2 AE ], o-MHC &
IR I F 4 HERIAIKF-J2 BMSCs 45T 4ii i 434k
B LA A B Z ARG S T J2& O WL IR £ 4t
TR VR R, BEAS T KL AL 2 AT,
SRR LTS 1 A0 B B R AR S, CX43 R2AF
FET0 b S Z L, RENE 55 40, o 8] 5 32 41
A%, 24 CX43 R AR, BB LAl i 2 A 1 4
ShH , ReNS Ak 4 B ) Ak 27 15 5 1% 38 T {5 B AU,
FERELE O WLZR M R 2 BT 30, %hO WLEh BE Y K 4%
e R (952 I 5 3 oL b PN | RS ks e S D)
ik BE—E R LR BUNR ST S K15 S BMSCs 47
AL LI BE Y g 77, western blot & RT-PCR 4%
FEU 5 IE X R LA IR PF SR A, 5- R T2
KOMBEPFZSIK +5-FMHE 4 Desmin, a-MHC % ¢TnT
EHFAR T FE I, 0X43 mRNA £ikEERE
A, HIA VR A0 F ol 25 25 401, Ul Bk A+ =
REA BT BMSCs [ LA fR I RE 71, H
5 5- A M A PHEER.

T4 GATA4 J& 5.0 8% 5 % VIAH i 5% 5%
T RO T R IR 2 2k S5 TR 0 Y A
Y1 R DTN i e X e o e (S P S R
YR GATA-4 BHMEZR IR JE IR G T 21 B 1) O JIL 240
SHAER R B R 2 SO LA & B RO AT A 1, 2
SO JULRT M 40 B e AR R 22—, Nkx-2. 5 L J2: 0

WURT A A0 AR S 2 R 2 — | 5 GATA4 2 [ {7 7E
AHE VAR, BE L FA AT O & T, O LR A4 55
AR A SIS AN Ik Nkx2-5 JE K g%
755 P19 4t .o fILAR 531k, [k 38 GATA4,
a-MHC, cTnT 5.0 JUFF R A £k, WA
WF5E 9E — 58 1 RT-PCR Kl GATA4 & Nkx-25
mRNA ik | 25 FEUE SR PF S0k B 5 - AT B
WHE AT S FE GATA4 K Nkx-25 mRNA
Fik,
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