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A#MNEF ST R ORI BB 18] 78 5 T 40 e BMP-4
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2 A Bh54% R 5 (RT-PCR) #= %, 9% 7 i % 35 (Western blot) # BMP-4 .Smad-4 mRNA Z L& &8 &k,
%R (1)RT-PCR %R A, 5HA ki, F 2587 248 BMP-4 mRNA % ik K -FH4&(P <0.05), ¥
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FkKFBAK(P <0.05) , % 2% & 7 %21 BMP-4.Smad-4 mRNA 4% ik K -F B4&(P <0.05), (2)West-
ern blot R X, 55 Gubi A4 BMP-4 Z 9 R A KK (P <0.05); SR 4k, dmhl P25
& % % &4 BMP-4 .Smad-4 & & &k ¥ (P <0.05) ;5 & 220 k4% | F 25 7] %20 BMP-4 .Smad-4
FOEENKFEAK (P<0.05) 4 AMNEATABUE T4k E i BMP i@ %474 BMP-4 % Smad-4 ) &34,
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Effects of Bushen Shuji Granule on mRNA and Protein Expressions of BMP-4 and Smad-4 in Hu-
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ABSTRACT Objective To observe the effect of Bushen Shuji Granule (BSG) on mRNA and pro-
tein expressions of Smad-4 and BMP-4 in human Bone marrow mesenchymal stem cells. Methods Hu-
man bone marrow mesenchymal stem cells were in vitro cultured, and then divided into a blank control
group, the Western medicine group, the model group, high, mid, and low dose BSG groups. Then they
were induced to osteoblasts. mMRNA and protein were extracted after 28 days INTERVENTION. mRNA and
protein expressions of Smad-4 and BMP-4 were detected using RT-PCR and Western blot. Results (1)
The results of RT-PCR showed that compared with the model group, the expression of BMP-4 mRNA-
BGSGdecreased in the low dose group (P <0.05), and the expressions of BMP-4 and Smad-4 decreased
in the middle and high dose bsg group (P <0.05). Compared with the Western medicine group, the ex-
pression levels of BMP-4 and Smad-4 decreased in the 3 BSG groups (P <0.05). Compared with the low
dose BSG group, the expression of BMP-4 decreased in the middle dose BSG group (P <0.05), and the
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expression levels of BMP-4 and Smad-4 decreased in the high dose BSG group (P <0.05). (2) Results
of Western blot showed that, compared with the blank control group, the expression of BMP-4 protein de-
creased in the model group (P <0.05). Compared with the model group, protein expressions of BMP-4
and Smad-4 were decreased in the Western medicine group, the middle and low dose BSG groups (P <
0.05). Compared with the Western medicine group, the expression levels of BMP-4 and Smad-4 protein
BSG could inhibit mRNA and
protein expressions of Smad-4 and BMP-4 possibly through BMP pathway, thus postponing the ossifica-

were decreased in the middle dose BSG group (P <0.05). Conclusions

tion of AS patients. Of them, the expression level of BMP-4 could be decreased in the low dose SG group.
And the expression levels of BMP-4 and Smad-4 could be decreased in the middle and high dose SG
group.

KEYWORDS Bushen Shuji Granule; human bone marrow mesenchymal stem cell; bone morphoge-

netic protein; reverse transcription-polymerase chain reaction; Western blot

3 H YA R (ankylosing spondylitis , AS) J&
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KM . ZBUEE PR o Ak & B 4R G
TR R A AE AL 5 AL, TR A B W R LR
JE I 2 A BB AT A s R 1 K
FHER H AL . FALTE B B B R B PeE
PEIVER , OB AL RUEE S5 (b AL 48U A= 854k, 8 O B
TEREIIG . 7 AS H R B R Bt & 5 RN -B 561 3K
B RHE .

N PR RURL R DL PERNA YT O T 24T
H B3I R A 93008 56 A1 &7 4 BURL T AS HA B 1 4%
BB EE AS BE VIR O K R AR E] A
FEIE BB, FLRETD ] AS 12T 4k 41 L £F 4 1k, it 28 2%
AS BEFAEAL o (HALH R B, A 9256
3 oL 0 A S-SR Tl S N ( RT-PCR) A 928 B3
55 (Western blot) fAG I J5 ¥ , LA TE 1% 2 4 75 38 1
04 B 98 & & 4= % A (bone morphogenetic pro-
tein, BMP)4 . Smad-4 mRNA J & ik, B35
) S B A OV o T Bk B 4 4 T 2595 97 A%
PRAPE AR

5%

1 iy kdMitk SPF 2% Sprague Dawley
(SD) HEtE K L, T 180 ~220 g, W F -t 5% 458 #)
16, YA IES : SCXK (52)2012 - 0001, S5 3
Y B A AF B B PR 5 r sl ) S 3 = 4 5% 3 0
IR 20 C, A B EEAROK , Siscsh g H 2 i 1E
BefE PR b1 &b vfE (L5 :15008) . A B 86 1H] 72 i+
A ()54 W B 36 ATCC A7,

2 2y AMEETEBURLL BB RS 0 LA
FERL A ZR U IETE Tl T KUBRZELAR, th B AR
BEReA”, FiAE 69 (A & AR 254 22.679) , A7 L5 -
140601 ], HI 24 70 & 45 5. s 4 H HI & 0. 3g/kg
(18g) TN G REM B R L 6. 17 15 H KK
HEH M4 1.851 mg/kg(0.379/g) . WHRIEIFMA
(RS, B 60 mg, & — =Ll 25 ( i) AIRA
AL A S SNOTOLA ) . FIZi 4 . A 19
H M 3 mgkg(180 mg) e LI 5K R A HH &
$6.17°0, 15 1 K B A A 18.51 mgkg
(3.7 mglg) .

3 i H KiLEE  Mesenchymal Stem Cell
Growth Supplement ( Catalog7552 ), /% & &
(Catalog0503) , ifi 4 1L ( Catalog0025 ) , Mesen-
chymal Stem Cell Osteogenic Differentiation Me-
dium ( Catalog7531) , ¥ 35 [E Sciencell 28] 7=k ;
0. 25% JiE 45 (i ( CatalogR001100, 3 [E Thermo 2%
H)) ; TRIzol ( Catalog15596026, 3¢ [ Invitrogen 2y
H) ) ,iScriptTM cDNA Synthesis Kit(Bio-Rad, Cat-
alog1708890, £ [E{H Rk /A F ) , FastStart Universal
SYBR Green Master [ Rox | ( Roche, Cata-
log4913850001 , ¥ +-5 Rifi - ¥ [K/A+H]),DEPC /K
(AR REERARA ) ;519 H Invitrogen 24 ]
H . 30% PIREERE A 10 % i i iR 4k . TEMED
Ry A T AR TR A A BR 28 W] 77 i, Tris-Base |
10% SDS( 3:[® Sigma A ] ) , Total protein Extrac-
tion Kit ( CatalogSJ-200501, 3 [i ProMad 73 A ),
BCA 5 ¥ i Il 5 1077 £ ( CatalogP 1511, b 5t 3% £
KIEHFFEARABRAF) . —Pi: Anti-BMP4 antibody
(ab39973, 3% [E Abcom /A F] ), Anti-Smad4 anti-
body (ab137861,3%[E Abcom A F])



o E R P RS A 4 2017 4R 7 A5 37 4555 7 1 CJITWM, July 2017, Vol. 37, No.7

- 821 -

SR A (S CKX41, H AR BUbK I 4 28
F)) 5 B E A % K I AX (B4 45 Spectra Max M2
SMP500-17540-J1ZP, % [E Molecular Devices
F]) ; Bio-Rad Hiyk Y ( #45 165-3301, 3£ E A0 R
) ; Bio-Rad #% [l (45 170-3930, 3% [E 111tk 2>
Al);CO, ¥F4H (FE 3111, 2 Thermo AF) ; &
DHL(ALE 5804R, i[5 Eppendoff 23 7)) 5 SEHF ¢
PCR {X (%15 ABI7500, 3% [H Invitrogen A H]) o

4 Jiik

4.1 NHEHEE TR TSR HHRAN A E
) 05T T 40 M AT 52 0, AR AU BB J A
37 C/KEH,F 1 min N, 75T HARE T K40 i
B AL, 20 mL 52 2R5 550, U100 wb 175
Wi, A AT B 0 76 1 000 r/min BT
L5 min, FE I, A 10 mL 853505 , ¥ 40 i LA
3 x10°HF TG 1 T-25 83, 5 37 CiR4H
FFERESR I H T 1 RIS IR, AR S5 R MR AE K
T FRAML 60% ~70% i s TR, 04T 41 i f%
I 0. 25 FEIERG AT I AL, #E1T 250 DL S B Wy i
UGS B F T WA T-75 B30, & 37 CiE
FAEREEE SR, H e 1 IR IG IR, AR LB SR, WA
ARG . RN 100 % K55 FR T, - A7 40 e %
Ko

4.2 IyEHE  SD KE 40 H B8 5 41
(B8 H) gy v AR &2 8 RIS (7Y
) AL s Al g b KR AL N A
4 0.740.0.370.0. 185 g/g i AT H , B K 2
UGRIR Y mLLESE 7 Ko RIRGEE 1 h, &5
KB, = IR 2 h J5,2 500 r/min &0 15 min/y
B . [FZHIR%1,56 C/kis 30 min K36, L ug s
PHUEBRTA, —80 CIRAAM ., W H &2 (K
56 Hr ) ) M1 S5 A ] B R R ) B

4.3 QMR RS Tk TP RS
Fefa, 00 6 A, AR R AT R R R 4 R
JE AR 2 95% ~100% , 4 T4 S, ol A 2410
WAL, P2y s R adl, AP 2 SRR 2
I35 (5% ) Fe[l 3557 ; rh 2 v fl s 41, A b 2 v 5 i
TG (5% ) MR BRI 4, In A 251K

F LB 2T (5% ) F[ml 55 55 s B2 I AIG 4 1L
(5% ) F:[R1 35 % 5 VU 25 41, AW R U 2580 245 ML
(5% ) FfmlkEF% ;2 A, IACIE & R B G (5% ) 3
ki SR, B3 ~4 R 1 kK, 1557 28 K, HEHL4H
s RNA EH.

4.4 RNA HJ#EHU  Life Technologies 2\ HY
TRIzol 7% & RNA $EHUA ] &, He B RLER A Y $2
B RNA, 5583 HEBETHRE I OD 560 F1 OD g0 11451
RNA ¥ BE S AT, Npgo Mogo EIETE 1.7 ~2.0 Z [,
R B PEAT A S - G EFEE O (RT-PCR) 2K .

4.5 Witk F% DNAse 4bHif E RNA
AR, i A Bio-Rad 72y m) #2 fit ) iScript cDNA
Synthesis Kit i¥fi §% 5 i 7] &, #17 cDNA 15 .
RIE VLR A5 R T 20 L IR &R RIS N 5 1R A S
Yy, 55 S, ORI K , RNA FEAS, HEAT 300 4% 5%,
NI ISR W I AR R e I X - RIN SR IV =¥
PCR &I #l. 2R 5 #F A7 3 5% 5% R W o R 2%
25 C,5 min,42 °C,30 min,85 C,5 min,4 C,
5 min, X W 45 W5 K E 5 min, & i cDNA & F
-20 CHAFH L

4.6 ZEER PCR PCR RMWAKZ 25 uL,7E
0.2 mLPCR & W KK IMA 1 uL cDNA, &5 H |
W5 TFWsI& 1 ul,12.5 pL PCRIBA WY, I
DEPC /KAMEARFIE 25 pL. RS JEBIE T ABI
7500 P BE A WA M 95 °C WIS YE 2 min, Bk
AEFRFLM (95 °C 10 5,60 C 1 min)40 ME, fil
21l 95 C 15 5,60 C 60 5,95 C 15 s, i
GER G FERAET —20 C& M. Lk B-actin I &5t
JSFH R Ct Al DL ACt (i 75 3 PR AR X 223k
o 5I¥H Invitrogen 2RI R, JPAIINER 1.

4.7 BMP-4 fil Smad-4 E £k R
VTR VAAGI o FH 400 i e i 2 A AN ) 15 35 2% A4 R A
JORE S RIS 1, 42 I8 BCA 8 11 5E Sl & el
B SEE M, 5 x Loading buffer T4 95 °C 4
5 min7t /> VEE ., 10% SDS-PAGE ¥ it 73 25 k¢
ih,400 mA fEJR 240 min ¥ & PVDF JIX, It AL
BL—%i (1:500 ~1 000),4 C it %, TBST i vk
10 min x3 Y IMAFPR L, il 60 min, TBST 74

®1 5WIFsIE
PR EiF KB (bp) M K (bp)
BMP-4 5'-CTAGGCGAGGTCGGGCGGCTGGAG-3’ 24 3'-CACC TGCCTCGGTCACAGC-5' 22
Smad-4 5'-GCTGCTGGAATTGGTGTTGATG-3’ 22 3'-AGGTGTTTCTITGATGCTCTGTCT-5' 24

B-actin 5'-GAGGGAAATCGTGCGTGAC-3’

19

3'-CTGGAAGGTGGACAGTGAG-5' 19
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P10 min x3 W, K EE TR IR A 4L+, ECL fb
R ICE R o

4.8 it ik SRHA SPSS 20.0 Git it
XL A R BAT G r THEBUR I x £ FOR
JIT A GEVE A Y845 SR FHOSUIIAS: 56 , 445 45 125 73413 7 22
FEPERIBORL, SR 220007 s AT IE 2S00 5 225%
PERIBORE, SR Z S BEA I B AN K 6. P < 0. 05
NZEEFH G

# R

1 NEHERTER TR E  Nadhn et
MpEEIR 4 K, 24715 F 04, 5 9F 28 KA, Bk
ALSS T ARG A, M B G, BTN
AT A LR EK

e N 2 R )

B AEHEE TR TS E  (WRLRE, x4)

2 %4 BMP-4 Smad-4 mRNA ik Ih# (3
2) HEAYK, AL BMP-4 Smad-4 #ik2%
SR (P >0.05), SR L, PH25 4
BMP-4 .Smad-4 mRNA £k L4 it 5E X (P >
0.05) ;124 m % 240 BMP-4 . Smad-4 mRNA
FIRIKFBEAR (P <0.05) , 25 ik % it 41 Smad- 4
MRNA EiE KRR (P <0.05) . 5Piz54] i, o
255 P B A 4] BMP-4 . Smad-4 mRNA 33k
KL (P <0.05) . Ho 2l el ik, .
4] BMP-4 mRNA FiA/KF-FEAE (P <0.05),
F 4] Smad-4 mRNA kKA (P <0.05)

3 %4 BMP-4 Smad-4 HE £k (%3,
K2.3) HaAdtig, B BMP-4 &Rk
k(P <0.05),Smad-4 KL ERF LG I F#E XL
(P >0.05) ; SR g, E2 A b 25415 i = A
BMP-4 .Smad-4 & 4 A HMEK(P <0.05) ; 574
G AL, th 2 vh F) B4 BMP-4 . Smad-4 & 3k

IR (P <0.05) , 2541k w13 R oKk -F
ZESEIGFE X (P >0.05)

K2 K4 BMP-4 .Smad-4 mRNA ik
ki (ACt{H, x5 )

A5 n BMP-4 (2 ~24Ct) Smad-4 (2 ~24Ct)
=l 9 1.748 £1.141(1.000) 2.158 £1.145(1.000)
| 9 1.371:1.124(1.298) 1.989 +1.159(1.124)
Pizy 9 0.731:0.320(2.024) 1.511 +1.114(1.566)
PR 9 1.562+1.267(1.138)"  3.017 +2.327(0.551) *
Rl 9 2.359 £2.544(0.655) 44 3.106 +2.567(0.518) 2

BRI 9 4.082+4.730(0.198) *44 4.209 £2.754(0.241) * 24
TG H P <0.05; 502541 ok, 2P <0.05; 5 P25k x4l
HEz, AP <0.05

R3 44 BMP-4 Smad-4 HAREE
i (OD1H, x +s )

251 n BMP-4 Smad-4

25 6 0.410 £0.176 0.234 +0.081

(e 6 0.317 £0.118 " 0.196 £0.026

(L] 6 0.201 £0.055% 0.162 £0.032%

rh 24 IR 6 0.171 +0.035% 0.162 +0.048%
G 6 0.153 £0.034 %4 0.129 £0.026°4
[EilR 6 0.216 =0.064 0.229 0.064

F 5 A4 * P <0.05; 54 A, P <0.05; 5752
Ik, AP <0.05

4 5 6 1 2 3

B-actin- <42 kD

1 A RRI R4 2 i A ;3 S P 2
234 A A5 HPE 24 ;6 AR ; TR
2 FHAKEANE BMP-4 & HHIKE

3 2 1 4 6 5
Smad-4- <52 kD
B-actin— <42 kD
3 HUKRYIEL Smad-4 HEHHKE

i

G i IRAE I W4 3 s 1A ¥ 7 2 B 2 A e ek
B 20 10, E0 55 98 AE 41 i AN -5 27 4G A O 1Y AT 4E 4H
L, FFIA R ik Se A f ok B, X OR A R R B R
¥ 1ML LA Ah 3 Ak B9 Rk B . 1966 4E Friedenstein
A BB R A3 B T I R AR i 5 i 4% ) 78
T4, IF Uk B B A 2 ) 43 Ak 1 g, W RUIE B e
W&, 1999 4F Pittenger MF %% B BETR A B T
A 210 AT E 1 [B] 78 5T T 20 Mg, {4 25 565 ik 52 L HL
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A TA) B A0 B R A R T A AR Y e

N A IOERY s R AN E R £ b AR s [l R E|
R BE BRI BEPI I, B B iReh A A
0 TG AL, IR AS B R JEIE, 7
FRAE AR R, A e ANE TR L R R
17 AL FERRIE ; J 5 R R 5 L R Ik s R | R
B RIS AL AR ZR USRI AN P L 4R A AT
I K XUBR IR Gl R DG TR AR E, g e
MAT” A REERRIE . WA G2, LR EEFH )
FERRIE TE ML IR Z P #MNEEF A ORE 1 # N ERG  FR
JHF I o A K AR A AR R AR R R R Y
B UE R, IE% AS a1k, IR EE 5.
T A ERIE TS 3 N B 25 IR T VR FH Y R A IG PR IS IE

HREIA K AS B 570781k 3 B30 o i N s il
HEE N BB AP T 2 s s e R A ) 7 BT 4
JHu 38 3k SR S AN A AT R A, i BE AR U  ar
AT, B T a8 B P Rl I 2 ] 7 o
UM BB oA R B AN, X PR SR ) g o A
MIAE ZFE 500 1 E R AT SR 710 % D) R 58
BCAY , BFSEE S BMP 38 P& 2 I8 715 3 9 Fh s 5 7R 1Y
FEITHLHT

BMP ZZ iR i ¥, J& TR AE KN, 68
fig 15 S 148 ] Rl B 45 480 2 2 P A Ak 14 1] 78 S5 40 e 1)
BRIV E A0 B 7 ) 4 Ak, TR BCE 40, B R
Urist MR & B1'®' . BMP J&—fh 2 fe1E T3 3 f
FERYEME 8 F, vl 3 30 Smads 5 5 1% 2 iE E]
F T AU oA, 3 0 s 20 A Y S, REAS 1 fi R] 7T
o2 L ) R B AR A0 . BMP-4 SR & R/
22 IR I 2 AR S & W0E N liFR) Smad 15541
+ . Smad-1 il Smad-5 R4k, 4k 1 % i
Smad-4 ¥ TGF-B 155 H 40 M /MG s =40 N, 3%
DA TR o, FIE Tl A A 638 R 1 3R 35,
5 18] 5T 40 M 2 Ak g B A, Hef BMP-4
R EIE R AL R, BB B AR R R
J& ,BMP-4 i F1 46 2 434k 41 il 0 W6 A AL 5 IS Wi
WAL o TEAS [R]85 A5 B A B B mT A 0 21 AN [R]
BMPs , HHt BMP-4 JE5H N UH % Z 5. A F
G712 ARSI AS BF LG BMP-4 FHE5, [l
iy Smad HEHZEEAE BMP 5 55 S h s HA &
TR, ZHs2E T 4 75 MIEW] Smad & TGF-8 il
BMP (5 5 S8 7, B 58 EA L EEN
LA NG S G S an g A o e
PIME, s BESE & P Smadd kPR R S B UK
AT BMP-2 1 R M 8 E R4, Smad-4 nfLL#

B R AL R A S B A A KR AME

ARG R h 2 b R L S BRI A L
#,BMP-4 Smad-4 Fik¥IREAR, 378 T #0474
7 R Fi A2 3 A 00 R ) S O T 4 A A oy Ak R
BMP-4 [y Az, il /b 5 95 2 iR 122 2 R 55 O 2 14
g4 AR R W09 Smad-1 F1 Smad-5 5 2 1k >,
PEIMTEZ M Smad-4 1R/, I 18 46 E 72
JoT T4 38 5 BMP 3 B ) B 4 A 43 Ak, R 3 A8 52
AR TE R

ZE LTI AR A S G (B 9 245 SR 2 A T AN
EPAG R T REE 1 BMP i % SE 22 AS RALE L, H
& IAENIEE i AN BE 58 4 8 7 £ 1 B &7 OB 23 AS
SAOLEAI S FALE] A5 5 s . AN EF A B0k
BRI/ A S FF 2 ik — 20 i oY . RN IL,
BMP jifi g4 BMP-4 .Smad-4 714K, i s
> AS SEOLEALIY R A RUR R, AT g4 AS B BB
FETT S A7 1 KL

2 % x #t
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F_+—RzEIMPAEESFARSVIETEAM

HFPEPHELLSFAIHAFTLERA I N BETFTESRFAINE T —REBILH T H
E46FARABET2017 511 A 3—5 B A#E &M T BT, BT H X DIUFR AP E
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