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WE:[BM] RTANE & A Ak B 4 8 AT 29 8 (BMSCs ) WM B 20 i AL 9 88 A L [ AR ] R R B R E 694N B i 4
% do ik F IR BMSCs, 7 dJ B A 4—#5 A K K Bk 82 = 4h 3k (PNPP) B Sk M % sk B R 8 (ALP) 60k, 21 dBATH Fa &
(ARS) MLE A5 2R JLF) B Re it 5k 2 B R B4k KM (PCR) A2 M) Runx 48 5% # K B -F 2(Runx2) . ‘B 45%
(OCN). BH%E G (OPN) 89 K B X AERA RN ER] 52 ahifmrtii, 45 ELFK, . &7 FF48BMSCs
89 ALP &, #HE 4 EmARE Runx2, OCN, OPN A B £ XKFHH4ZH(P<0.058P<0.01) [Ei] 4 &7 Tits
BMSCs ) /B am fe A, HAuhl T4k 5 L8 Runx—2, OCN., OPN &k A % .
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Abstract: Objective To explore the effects of Kidney— Nourishing Blood— Activating Decoction (KBD) on
osteoblastic differentiation of bone marrow mesenchymal stem cells (BMSCs) in vitro. Methods BMSCs were
intervened with serum containing different concentrations of KBD, and then alkaline phosphatase (ALP) activity
was detected by 4—nitrophenylphosphate disodiumsalt (PNPP) azo method 7 days later, calcium deposition was
observed by alizarin red staining (ARS) 21 days later to determine osteogenic differentiation ability, and the gene
expression levels of runx—related transcription factor 2 (Runx2) , osteocalcin (OCN) , osteopontin (OPN) were
detected by real—time fluorescence quantitative polymerase chain reaction (PCR) to evaluate osteogenic ability.
Results Compared with the blank serum group, ALP activity, ARS staining area, and gene expression levels of
Runx2, OCN and OPN were increased in the serum containing various concentrations of KBD groups (P < 0.05 or
P < 0.01). Conclusion KBD has an effect on promoting the differentiation of BMSCs into osteoblasts in vitro,

whose mechanism may be related to increasing Runx—2, OCN and OPN expression.
Keywords: Kidney—Nourishing Blood—Activating Decoction; drug—containing serum; bone marrow mesenchymal

stem cells(BMSCs) ; osteogenic differentiation
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P RS RGN, B BB A P B AT B 36 118 B 5
TFAEOE B EA, B NOR ST AR R I, 4
Fraa. maEAERN SRS R E A B
i ) St o oS 20 ) R 5 R ) S T BB
SECE BB — AR R A0 F e
FoE T4 (BMSCs ) ek, nl LASr b i ffn o b3k
W, fEHEE B, BMSCs I Z 14 kg fe . A%
R, OB dgUs g TR o8 FN H i
ZW T AR IE, Pk, F4aT DS e
()7 555 BMSCs [n] BUH 7 a1 434k, B BB A
i A — A B ST ] o AR ST R AN B
ML Z RS0 BMSCs, WS H T 15l B 40 il 5 1) 43
B IREEVE T, DU A5 i 8 s A i 45
H A R R AL T A W K, BUR IR IT 2
RRET

1 #MHE 7%

1.1 SEISZE¥ AMEIS M. P18 ¢,
IR 18 g, 22T 18 g, il 6g. K% 6 g,
MIfLF6g. IBING6g. MIGE6g, XH6g. £I4E
3g. W 6g, LIRAMIIGT I B 25 K2z
iRt EBEh 25 5 o f BN R ARE, 1558
TERER, AR ENE09 gmL, BHIEE
T4 CHKA N IR

1.2 SHMFBENHE A RERZmT B
KRS shP ot SC5 R B S A% IR
44005900001722, Zh¥ it G A§UES . SCXK ()
2013-0020, #4520 H SD K EBEHLI N 441, Bizs
HIMELH, 2k, b mAlaEnEHa, 54
55 ik, b SRR I 4G T ANE S
TEF bR TR 60 kg B YR PR 45 H 3 I
R 1.65 gkg, KREGAFEIE AN 533
T AR AT, 442 g- kg -d (B
), L R R R 2 A5 A 24, B
8.84, 221 g-kg'-d™'. 25 FIIMIH AL T MR A
PHERKFES . HRERTEE 1k, #8:7d. TR
W51 ha, JEIERREE, Jow &1 T AT O NER
M, ZF By Fi, 0.22 wm 38 B8 i 38 B 5
F-20 COKFE P ERAF28

1.3 FERKFSME AP A7E . DMEM {FER;
Ak 2.5 /LA (SEE Coring AF]); FHERLL

Jue, (ARSI . G MEBEIR E (ALP) A & ( B a K
W ARABRAE ) ; PEFRICH K BRI CD34 .
CD45. CDI11., CD29. CD73 il CD44 B 55 [ i 1A
(EH Invitrogen 8T ) s TRIzol it FH . RNA 42 B
54 . SYBR Green Premix Ex Taq II ( H 7 TaKaRa
NTED) s B EEEE RN (PCR) 514 i ( EdEA T
A ). CKX31 745 B & f5E ( H A Olympus A A )
SCW-HS-840 AU ¥ T AE & (IR MK o U AR
J7); WA (SEE BD AR ) ; B16UU CO.B5 37
%6 (15 & Heraues 28 A ) 5 BAR AL ( € [E Thermo 2y
F)); PCRAY(Z£[E Bio—Rad AH]) .

1.4 BMSCsHI BS54 HELE B4 % sD X
L, FMEREFIEALSE, JOB 25 0F T 2 e A
BB, #E T DMEM fIOBE 3 5% B b i &2 o ok B i
J, W BE phyR, LA 1000 r/min B0 5 min, 3 b
T, AT R RSB0 10% 30 36 iR 4 1L 35 1Y
DMEM 52 435353, T 37 C. WA %05% CO..
SEMFNE B AU R R IR . A2 d IR KR
e, A KA IR 80% )5, 2.5 o/LIREE 11
it i AL, WOP3ARANIE A T2, gl
L AR A S (B, A 10%
CARFE, F T)) e 7 751 N 3 L3 5 245 1075
1.5 BMSCsREMEREE HP3{C4i, 2.5¢/L
JEE A EEEAL, L1000 t/min B5.0>5 min, BEEEEL
2% phit (PBS) T 2 4t M il BB 40 B, 1} 10°4>
Y5 T RO . A PEARICH) CD34 .,
CD45,. CD11, CD29. CD73 HICD44 Hifk, 25 ikht
HFE 30 min, E0F LG, A400 pL PBS H4 R
AR, AR AR T BMSCs 285E
1.6 4-FHEXEBBR_MI(PNPP)BREEE
43T BMSCs B ALPiEME DL 5x10°4>/mL 1) 540 g
BT 96 LAk, BFAL 100 mL, LI, RE )5 4%
ST ERE MY, B2 A 1Kk, 7Td)EE
FRANMRE FR I . PBSUE3 K, IMARF%00.5%
Triton & VK I 24, B0/ B, #0mA
PNPP(1 mg/mL), =i FHFE 1 h, WHAHERT
WK 405 nm ARG BE (OD ) fH..

1.7 HRALBENZHHRARER  LI5Sx10°
Al () BT S B A A 12 FL R IR AR, B AL
1 mlL, 20 AR RE J5 44 43 2H S 40 5 2 35, AEBR 2 d
P 1K 21 dJ5 BBRAIMEIE IR, HH PBS vhik
i3 K, FI T 40 ¢/L £ R HEE E E 20 min,
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PBS ¥k 2 R, PEHELL(0.5%) % i F Y30 min, 7%
PRI 200 J5 T, B, 6B RS, T YL
RN, RN NESEE T, FHLERS M8 T
PPHRR, ] Image] UG FRAR R 43 M4 5

1.8 SEBTHEEE PCRERKN BMSCs R B 41K
#8 % & B Runx2. OCN. OPN mRNA ®Ri& DI
5x10*4~/mL Y B2 LA Al A 12 FLAR , 40 BRI
BEIG B S 2 My, b2 dil 1k, B
7721 do TRIzol IEHEHRANMLE RNA, % S35
% (PrimeScript™ RT Master Mix )} RNA JZ % 5% H
c¢DNA, H SYBR Green Premix Ex Taq Il #4750,
TE Quant Studio™ Real-Time PCR £ 4t H 8 4 12 57|
VLA A3 3% 5 S W 250 (95 °C 5 min; fFH . 95 C
155, 60°C30s, H35E) . BUE oA Ts
PREIIF AN 1 iR ik CTA, ARG 273k
R4S B B B A X ek &

1.9 ZitAE  RHISPSS 16.0 G5 H 4 ki 8
SHT, A TR TR AR £ ARiEZE (x £ 5) TR,
LA AL, AT ISR 22551, SR
%ﬁ%ﬁ’*ﬁ(one—way ANOVA), #HHEANFF, K
J Dunnett’s T3 2595 7081, LLP < 0.05° 8225 AH 58
=98

2 4R
2.1 BMSCsHIESMEBELETE BMSCsHERKT
AOMMEEEA K, B M P3Calify, £ERFL

plot2:CD34_All Events plot2:CD45_All Events plot2:CD11_All Events

%1 RT-PCR3|#1F%
Table 1 The RT-PCR primer sequences

#H e FRKE
(bp)
Runx2  forward: 5’ - CCGATGGGACCGTGGTT-3’ 75
reverse: 5’ = CAGCAGAGGCATTTCGTAGCT-3’
OCN forward: 5’ - GAGCTGCCCTGCACTGGGTG-3’ 184

reverse: 5 = TGGCCCCAGACCTCTTCCCG-3’
OPN  forward: 5'- TCCAAGGAGTATAAGCAGCGGGCCA-3" 200
reverse: 5’ = CTCTTAGGGTCTAGGACTAGCTTCT- 3’
GAPDH forward: 5'- GTCTCCTCTGACTTCAACAGCG- 3’ 131
(%) reverse: 5= ACCACCCTGTTGCTGTAGCC-3’

giE, MOKFEE, EHRARK, Bk, Fim
HEF, A —E. WE 1. GRS SO 25 5
7%, BMSCs 1 CD44. CD29. CD73 & %3k, 1M
CD34, CD45. CDIL{RERIL, RWIARAG 1Y 40 AT
A BMSCs i, LI 2,

/ 2
E1 BMSCsIFEAFRI(x100)
Figure 1 Morphological features of BMSCs (x100)

plot2:CD29_All Events plot2:CD73_All Events

11:0.88% 11:0.69%

11:0.88%

11:94.84%

E2 BMSCs#iffikEHERIE
Figure 2 Expression of surface antigens in BMSCs

2.2 HFHEBMSCsHIALPEMELLE:  #MNEIG IS S
HIMTEVE T BMSCs 7 dJi, ALP I& PRGN 25 5
AN, A& P2 2 ALP W MR AR [ I3 2H W
BIE, ZRWAEGIIFE L (P <0055 P <
0.01), HEFIEMKHPE, 2558E0, *MNEFIG M7
REfEHE =) BMSCs (1) ALPi& ¥, R UEpi k. B
IREE R ILE 3,

2.3 FABMSCsHB&ETERILE b EE

P BB RERI PR INZ — . PHRLAE SR LI
5 I RCE AW, O LA 4 2040 i A0 45 5
JRAY o A PE AT F Y 8 A R 4T T IE B 5 45
W BR21d)E, ST SRS I A LA
iy, w4, REE SRS, g,
WL R LT T AL LT B, B
SAMIEHA R L, JRHZ P2y Sl
HA, JEEER, BEARRS M, WE4, B
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DP<0.05, @P<0.01, 525 MHH HEE
E3 #£&ZBMSCsHIALPEMELLE
Figure 3 Comparison of ALP activity in BMSCs of
various groups

AR

c. R L2 d. P2k e A A
El4 HHEBMSCs{5ETAMILB(FHRIRE, x100)
Figure 4 Comparison of distribution of calcium nodules
in BMSCs of various groups(by ARS, x100)

gERE IR, A5 2G5 R I 2 P 2R 4T Y T A A
2% ML 2H I B3 (P < 0.05 8, P <0.01), HE
FIE AR, S5 R R, NI 7 AT A A
BMSCs B& 1534k . 571k

2.4 FBHEBMSCs PR B HABXER Runx2, OCN,
OPNFRikbE K64 /R, S HIMIEH L
L, ik, . MRl I E 41 BMSCs H Runx2
OCN. OPN A FIRKFEFE, ERBAGIT¥

DP<0.05, @P<0.01, 525 MIHH
E5 &“4HBMSCsHHERILBEMILE
Figure 5 Comparison of ARS area of BMSCs in
various groups

BEY(P<0.058XP<0.01), HEFIEMEM:.

3 3t
R 5 4RI TR B R
B R ERET. ORI
Je. TH ORI R 5 ARG, AR )
NI TRECh BE R, RS SR B R
BRI R, RO R PRI 7
3. HLURIIRERETS, BEMRRRBCE 4R, P
SAGRASERR I . (NZE) AHRE) R
LAV, BEERIASE, WM, BT
R AORRE, ST, IS, Hi,
TS S B TR S D RO RS o P T B
SIS IR AR A IR
S ORI 32 FFRN B 48 1L L
B, (RERCH . EB B R 7 T A%
BERFIOITAL. ATRABAUG RRIT B R .
T HASH 107 AR P I, A 1 2
BTy, A BRI, i B 4
Bl %F . R B MR b
BN R RS R LR, &
PRI s ML LT7E . W LI, B
5, B TR R R
KA S5 BLEFROSFAE.
FRARTORR, I CERT VERE ST
0 1 A E R 2 BMSCs 76 R RA 25
MBI 2 PR EI M7 (1 CESE .
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El6 &ZHBMSCs HpiE S LIEXERE Runx2, OCN, OPNRiALLE
Figure 6 Comparison of the expression levels of osteogenesis—related gene Runx2, OCN and OPN in BMSCs

T AT B B A R B5, 5 BMSCs i 41k
VE IS A X, HLA ) BMSCs RE % 76 5] 14 )5 74
WE T scim i, fEsieR . BB
A RCHT B R, (RO AN R R, R
BCEAEH, SERCEBRE, X T BHAS A H AR
AT 908 1 IR, 245 s il PR P [ 7 I 400 i
(MSCs ) F) £l Fn oA AR 1 & — R e T A 20 IR
Jr kM, SR R 2, o R g
2, AR e R A2 BAE R, s 2 22
B AR RN A WAL A A, B S B 45
R EE, BURAEGE HE BN B 6 03 7 24 17
BT 1 BMSCs, R 1 H X BMSCs 78 1B 4 b it
FEPER

ALP FEAAETRHAL, B R EREI
IR — TEMBEHETFTAdLES, ALP IR
L, 21 d A AT, MSCs FEARMMETERL, HIEsfhas
o ASLE AN AE B R bR, 2ok
B fe EDUL B AR S . ANERST S R Woas, M
T 37 1 24 0L 37 52 70) S A0 R 14 b 4 =5 ALP 3R
PE R LT AR SE Y e O L B0 TR T RN B IS I AR 1) 43
RAER, JedoEdhgyrp | mil e R
B R

Runx2, OCN. OPN &Ilfi RHFFE P-4 il B
18 H HBFE bR . Runx2 2140 i B o1k i 56 5
EESERT, TEARSMEI MSCs th kb, 1EE
AR 6k, Runx2 FE R A5/ BR300 %
i, BMSCs A 38 £ 0% Runx2 7558 B 4
it re SR B A A3k, ELF A 1l O s 40 L R A

B, JRATZ 1 Hedgehog £ Wnt {5 544 54
BN B B A0, ¥ Runx2, OSX,
OPN. Smads %% 5% K, Runx2 ] 4F Hedgehog
% FH 0SX ., OPN Rk, [FIEHE™Y MSCs [T
A RSB A0 6L A A sk R b T 20 A S e TR R P (A
OCN)"™ ', OPN Hy 0B 4 M Jor 0 b, FEZEA 40
5 S5 ] %) 4t MORG BEE, AT A e, R T
WAk, 2 E A A BT B AR, OCN
[ BT T = W E (1] O SR 95 2 N N ) S e
iR, P2y, . @A IEH Runx2, OCN,
OPN JE R Rk 1 28 T2 (Mg 4, H Rl &
Sy, WIS iz AT LA BMSCs 11
TR, R

ZE L TIR, ANEIE I T DL AR S R R AR
FH, X AT REEHN B 03 I R BT B RS AE B HIL
il Z—o A JaH it —20 nss AL B SE , LU R
Ik PR R, FH AR B 33 I 3259697 B B A i 4 A He K
i o

SE Ik
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