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FME AR BT ANRI CR il s 2R sE . DA g
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1. TEHEHRFE=MEER, TE I 450000; 2. AEPEHAFE—WEER, A HBM 450008

GEE] BHY: RiTAb AR A3 7 s R BAR KB # 8 AR T 490 (Bone mesenchymal stem cells, BMSCs) 3§74, A T8 %w
Fik: xF BMSCs #HATIIRLAL . ik B IEn, % 3 R@ILHALL A EF 4, A KIEFRZ (Dulbecco’s modified eagle medium,
DMEM) ; ANEACH A FT, A ANANEACH A 3752 fn ik AR KLE, HmA IR KA ik, MTT B4 A28 R ) i 18] 5 A= R
FIAR K BMSCs @it . A K KA B S 3Eat 18] ; b & kiem B—F FUbE B B T AL, AKX MR 0 R R et i & R B A
RFEHAGERZ B TEH (Carboxy—fluorescein diacetate succinimidyl ester, CFDA-SE) #7328, BMSCs 3% 74 F fw fm JoL B 9 T AL, SE B
K PCR AN R AR K BMSCs s 4aBf E M AR H L, &R HEFaki, A8 EKRM B-F5LBFBEE. 24 h, 48 h,
72 h B &R AR K BMSCs 3§ 75 & fo BEARAS 3G AT M) . shE@Ek . RRARKGOGL A EF AL FEL (P>005; 542
KAeE, ANEACRAFAR AR B-F UM F B E . SR EEERGAK, 24 h, 48 h. 72 h 8 SR EIAR K BMSCs 38785 . BHk
AE¥g R IE] . R fr?MJvk GO/GL #1913 (P<0.05) . £if: AMNEACR AR 7 L5 R AR T he b5 Ak B 5L a5 b | E 3%
KB EME . $2% BMSCs ML LAE A X

[XER] B AR T a0 (BMSCs) ; AMBACH A MAGRA; #AlE; MLtk
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A Study on the Effect of Bushen Huayu Shengxin Prescription on Proliferation and
Apoptosis of Bone Mesenchymal Stem Cells of Different Passages
ZHANG Jinsheng, ZHANG Baoxia, HUI Xiaoshan, ZHANG Li'na

Abstract: Objective: To discuss the effect of Bushen Huayu Shengxin prescription on the proliferation and the apoptosis
of Bone mesenchymal stem cells(BMSCs)of different passages. Methods: The BMSCs were extracted, purified, sorted and
cultured. The third generation cells were randomly divided into the normal group, which was given Dulbecco's modified eagle
medium (DMEM). The group of Bushen Huayu Shengxin prescription was given the medicated serum with Bushen Huayu
Shengxin prescription. The saline group was given medicated serum with saline. The cell activity, the growth curve and the
population doubling time of BMSCs of different passages and time points were detected by MTT method. The changes of
B —galactosidase activity were detected by colorimetry. The markers of Carboxy—fluorescein diacetate succinimidyl ester
(CFDA-SE), proliferation rates of BMSCs and changes of cell cycles of different passages and time points were detected by
flow cytometry. The expressions of telomerase activity of BMSCs of different passages were detected by the real-time PCR
technology with fluorescence. Results: There was no significant difference being found in the comparisons of the
B —galactosidase activity, the proliferation rates and the population doubling time of BMSCs of different passages at the 24 h,
48 h and 72 h, the telomerase activity and GO/G1 stage of different passages between the normal group and the saline group
(P > 0.05). When compared with those in the saline group, the P —galactosidase activity and the telomerase activity of
different passages were decreased in the group of Bushen Huayu Shengxin prescription; the proliferation rates and the
population doubling time and GO/G1 stage of different passages of BMSCs of different passages at the 24 h, 48 h and 72 h
were increased in the group of Bushen Huayu Shengxin prescription(P < 0.05). Conclusion: The mechanism of Bushen Huayu
Shengxin prescription to delay cell aging is probably associated with the decrease of the P —galactosidase activity, the
activation of the telomerase activity and improvement of the ability of BMSCs to proliferate and differentiate.

Keywords: Bone mesenchymal stem cells(BMSCs); Bushen Huayu Shengxin prescription; Cell aging; Telomerase; Cell
experiment
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WERARPHR A GIE, (AT SRR, T8
TR ERIE TR o TR T LA -1 i o) 3 5T 41
(Bone mesenchymal stem cells, BMSCs)JIIREZ T T e, T4
MR Re S . AL IS BB I RE 1 LA RO S SR 1 1 e
TR M AR ST R B S A RE T, T
YA I AR AR A PG e B B 1 R, B 2]
DL e A 4 FH 2k I R 2 2R B N B 8E, JER T A
I R T AN S . AN SEKE A BMSCsHR IS #b
B AL A BT S S AN S VR
1 MR57FE
11 E%3h4  SPF 4L SD HEME AR KR 40 H, (K&
(200 £ 10) g, MR EIIY LI ZIRME, P AARIES
SCXK()2015-0002; #Hrd: 2 FINZLEL 10 H, AN K E
BesEg sy bRt s A48 IES . SCXK(#)2015-0005,
JITAT S S AT R B 2 R 2R SE R s rho O R 3R, iR E
WEHEE/NT 20 ppm, TN R 18 ~22 <C, MK, Wi,
AHXREE 40% ~ 70%. WIRE A4 12 h, A HEBERYOK, &
Wikl IR 1 RE SR
1.2 %% AMNEFAR A RAUE . YA% 12g, B
WK, AR 10, I 15 g, WH. HEL3 g4, Pk
T 2G4 IR = U e 2 g e ™ i A BR A m A o 24 5 ot
KL, FHEFRIBAKR, 434 K e 25 H
1.3 T E&RXA5ME ARG & . DAPLIERIE T
I AEWA R ; MilLipore IPVH00010 PVDF it . B - 2f
FUAEH A i 6 . AN T R A R 0 T R
P BRA ] D-2EFUM . BCA H & iR &l T35 K4
YIEARMITIT; ECL PIUS #HUE G . B8 B [ BAK
BB H) s U A A AU B 261 BD ARl AR SR
. ARG FEAINE H LR PR R R R BRA H
1.4 A% hike4 & W% SPF 2 SD HEPECE 40 B, BEHLSY
RXFRE | VRITHL, A4 20 Ho 20 R BB R A 2y
B 18 R, WRITHS T 1229 o/ml #MEFALHE R 254
THRAHZ5 T 10 mU/kg AEFRER K, 45 44 10 ml/kg & 45
2y, WA 1R, EEEEE TR, 88 K EFARKLZ 90 min
JERREE, HEEZhCR M, #FHEFE 30 min J5, 3 500 r/min &
L 15 min, 56 CAHIR/KA KTE 30 min, -80 CUKFEIRAAERIH
1.5 BMSCs #32I, R B » & it #HE 2 KN Sh K
S, WiiAbFEs , R W B SR, 15 mL {5 2GS
A SE RS b A B, 200 FANTH 18 B BER B O
#1, 1000 t/min, #5505 min, 37 °C. 5% CO, fEEIEAE 1S
F%, 48 h R, BUL R AR, PBS # 2 mL PE¥k,
1 000 t/min #.0> 5 min, 3+ EiH. MIA FITC FRic TAEWE N
1: 50 fdE CD105 Lk, 4 CHAMFREREE, HaE5H
WFEIMRAT, BOEIHEE 30 min, 0SB A 12 LI
Wi, B3 Rk 1k, BREN 3R,

1.6 @B N 96 FLETFEMR ' BMSCs FHLS J#hE 1k
A A AERERKA L EE A, I A AR [ SR
(Dulbecco's modified eagle medium, DMEM); 4 &5 25 fi Bk,
MR 5 AU, ANE AR B AU AN B AR B 26 3
LWL 10% . 15% . 20% . 25% . 30%; LEIRERKAIMAA:
PRER KM, LWIE N 10% ., 15% . 20% . 25% . 30%, 37 C
ERAR Ak S RE 7R

1.7 Zabmlagiregml 2 MTT 24600 4% 241 BMSCs 351 284k .
ANl . AP KAL . IER LRSS 3 18 Py, BMSCs,
PL 1 x 10* 4~ /mL 418 BERERP 2 96 FLARH (F54L 200 wl); 4
5 AL, FHREZALFN L, BT 37 C. 5% CO, [
FERRIESR. AP T 24 h, 48 h, 72h 5, WA 20 w05 gL
B MTT %38, W7 4 h J5W 2 MTT, JiILA 150 w1 DMSO, #%
5% 15 min, {HZ5FFEAVER . BRICZER I T 570 nm P
I S A% 2L G RE (L OD A1), LA OD B 99k d, If(A]
MREARDR, AR LR, LRER 3R,

AR BMSCs AE A< i 26 AR OR AR 3G i i) e . BRUAS4
K380 Py, Ps. P;. Py BB BMSCs, U5 x 10* 4~ /mL H4i g
BB E 15 mL B350, 2 mL, B 37 C. 5% CO, W}
NS, BRITEANNE, BUYME, E80EE 5 K, DI
[ keith, A MBSO A2 il A i 2k, 9% Patterson A3
T REAAE B ] . To=T x Log2/(LogNt-LogN.), HH N, &
WILRANMIEL, Nt ZORANMEL, T8 Ni-Noo DIRREMARR N
i, ARG ) N2 il R 2k

BMSCs 19 B — 2 UM T 16 VAR AR A . LA A s 5 47
ROZEAE, B4 AN I HI SRR, A L mL (YRR A T I
fk. JRAIJE 3 000 r/min B5.0 5 min, 22 B3, A B - KFLEE
FEEHAR S P R B, 9 3 mL, RIS AN EO o
S, BB EE, A 500 wL 40 24
A 4 CYKFE 30 min J5BUR B0, GRS HE.OHL 4 C,
13 000 r/min .0 5 min. .05 FIEE T 2 mL B EP 45,
BRI 4540 CD105S'BMSCs _E35FEMh, Jin 20 pL T 96 LR
t, AR 4 NEAL . AL IIMAR R 125 pL, $é3) 96
LBIRAT, HrA 37 CHRAT 5 mine B H B FRMUR TR N
MW, AL 25 wL, WG, B Rsh 96 FLIRIRA), A
37 CHRAAPFHIF R, BEAL PR a e, &kt
BALIMAZ 1LY 80 WL, FRAR{LEAS A 570 nm AN B-
FUBET RS . B - PR TTRRE M =[(LAR M 40 M b 354
19 OD fH x REFH AT (RER 2SR x 4.5 x BES: S B 1)) Szhke
wi BRIV

BCA kil BMSCs B8R & it . SR EIPRMESIRIR 0, 2.
4.6, 8. 12, 16, 20 pL4-ilmA 96 LA H, HARIE S
AN FL . LA FARMESH T PBS #hFEE 20 pLo 40 13
FEGAFTL 20 wLo B4 4 NEFL, BOAARES R4 B
BESEFLIN 200 L BR4F 9 BCA TAEW . 37 CJCE 30 min,
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TR T 562 nm ALK OD {8

70 2 20 ARSI A [ 4G Yk CFDA-SE #7c. BMSCs 1 58 15
Bl A OGN, F ImL 1 x i de g ol IF
TGN E R 1 x 10°4 / mL; 48 1 mL RILDEK LB LR
(Carboxy—fluorescein diacetate succinimidyl ester, CFDA-SE)fif £
WMAZ] F3R 15 mL B0 NIRA] . 37 CIFE 10 min, £ 15 mL
ELDENIMAL 10 mL 58 240 TR (5 10% FBS), =R
5], PARIRFRIE RN . SIE.OZ% B, HA S mL e
PR 1. THIIA 5 mL 588535, 37 CHEE 10 min,
OF I, SERLTRE . AR R — I g A A 4 SR T 43 B
(FL1 i et o, )

AR BMSCs 20 H A AR Ak . 23 R 2 ~ 3 mL 4541
IS FEIEIRI, 20 500 w L BEEE AL, 1280 v/min B5.00
5 mine B0JEWER B, 70%0K L2 500 p L [HENT, 4 C
TRAF, JeEHTH 4 CPBS YEZ: 8 2 W . PBS VEVR ML 1 1k,
1 000 r/min 50> 5 min, WCARVEURS AN, I I8 4% 20 ff vk
BEH 1 x 10° A~/ mL, A B A0 M B . 40 I T vE o
100 wL RNaseA ¥, TE4IMI, 37 C/K¥H 30 min, FHIA
400 wL PLYLEEEIRST, 4 CHEEIEE 30 mine =400k
W, S0k MK 488 nm ALLLEFHE,

SN PCR AN CYk BMSCs SiphilEG 11k . Buas2H
ANEA 15 mLEP &, Trizol &I RNA, SAMSEEAYL
M%E RNA &, DL B —actin NINZ:, 25 uL WK R . &5190F
Y1 F . TERT-F: 5'-GACATGGAGAACAAGCTGTTTGC-3’ ,
TERT-R : 5  -ACAGGGAAGTTCACCACTGTC-3, Hl#¥ K
i 20 bp, ¥ 8B 185 bp; B -actin-F: 5’ —~GAGACCTT
CAAGACCCCAGCC-3", B -actin-R: 5’ “-TCGGGG-CATCGGAAC
CGCTCA-3", 5K FE 20 bp, JE WK R {LHE 2 x Real time
PCR Master Mix(SYBR Green)12.5 pL, *ﬁ*ﬁ(CDNA R 10 Fﬁ“)

1 pL, 2% MIX(F/R & 10 pM)2 L, 0.1%DEPC 7K 7.5 uL.
AN i PCR G, Wi Z5FR 95 C, 5 min; 95 C,
15s; 60 °C, 20s; 72 °C, 40s; 40 cycle; ERMZE 95 C, 155;
60 °C, 60 s; 60.3 C, 15s; 60.6 C, 15 s, S 27000 1
19007, ACT= HEYZER CTH - N2 CT i, AACT=(H
FNACTEH - NZACT [H)sepa ~(HBEEN ACT H—HNZ
ACT B, FEAZR IR =27040T

1.8 “itFFk RAGIHHAE SPSS20.0 #4750 Hr, &
R & £9)308, R IER DA FORSR B 207 2 087
Ko, WA 2 R SR FHRERIRG B, P < 0.05 H2ESA
it X

2 R

21 B RFIXAK BMSCs B—FMEHaE T WK 1,
HIEwA i, AMEKAARRER B - 2 FUR s k22 57
TG (P > 0.05); S5AMEKA L, #E AR BT
4 B - AL TP ERE MEREANP < 0.05),

F1 BFHLERR BMSCs B-FFLIEFEEET W (v +5)

i n P; P; P, P,
EE4 4 035+0.12 0361002 0431006 0.50%0.06
AEH kA 4 031+0.01% 0.35+0.05Y 0.41+0.02% 0.48+0.03Y

AR AFE 4 02240022 02940032 03520052 0.4540.01%
SEFmkE, OP>005; AL KEE, QP<

0.05

22 AL RRERAK BMSCs ¥a AL WK 2, SIEWAHK,
HFRERJKZH 24 h, 48 h. 72 h REMRIK BMSCs #7422 %0
GiilEiE (P > 0.05); SAME KA i, #NE IRl
24 h, 48 h, 72 h A[Eft ¥ BMSCs 3458 2 B T & (P <
0.05),

F2 FAXRERR BMSCs HEHET (v =) %
P3 P5 P7 P?
a4 A n
2hn 48h 72h 24 48h 24n 48h 72h 24h 48h 72h
EE4 5 054001 0652002 0752003 056£0.03 0.67£0.03 0.82+£0.13 058+0.05 0.68£0.04 081£0.04 0.49£0.03 052+0.04 0.63£0.02
EEAAA 5 0.5620.020 0.68+0.03V 0.79+0.04Y 0.58£0.01V 0.70+0.02% 0.83+0.02" 0.60+0.02% 0.71£0.04 0.86%0.04Y 0.50£0.02% 0.55+0.03V 0.65£0.01%

GRS 5 13740032 21440379 57240.21% 1.67£0.06% 2.43£0.36% 6.01+0.26% 1.68+0.02% 2.1040.22% 5.98+0.12% 1.12+0.08% 1.72+0.18% 2.52+0.08*

5 Egmks, OP>0.05; HAmERaki, @QP<0.05

2.3 B4R FRK BMSCs BEpAE 30t ia) £ W3R 3, HiE
WAL, AR R BMSCs Hf (A 3 B[] 41 He G
Z25(P > 0.05); SRR A, *ME R A A A FAR
K BMSCs FERfEHE B R (P < 0.05).

2.4 ZAFRFRKBMSCs spamEr T k4, HSEF
e, A ER K AR R BMSCs Siihr BHS M 22 2 481
RSP > 0.05); HAEBRE KA R, AR A AR

TR BMSCs S B PEI T+ (P < 0.05).

3 FHELRERK BMSCs BAREER E T +s)  h

i n P, P, P, P,

E#4 5 3314015 3.13+0.07 4.32+020  5.79+0.14
EESAA 532040120 3.13£0.02% 4.15£0.19% 569£0.33°
AERFESHE 5 28710312 21240412 34240137 4.43+0.17%

5 gk, OP>005; 5ARLKRuks, @P<0.05
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x4 HBAFENRK BMSCs inHiEgiEMETTW (v + 5) 25 ZMAREKRK BMSCs R AR mprtd £ LS5,
a4 A n P Pe P, P, HIEFA e, KRR GO/GL W4 L 122 F-JC
E¥4 5 1024023 1134019 125011 0.92£0.15 GEit=E (P > 0.05); SABEKAH i, #NEFIA A
EBH AU 5 1.09+0.17% 1.1840.21%  1.2940.02Y 0.95+0.21Y AER IR GO/GT HALNHL A5 (P < 0.05), G2/M HAFI S H
AERBREHA 5 272+032° 3.0040.12%  2.75£0.122 1.970.16° AL B EFHP < 0.05),

5wk, OP>005; 5A=LKaks, @P<0.05

*5 FHEAEKIK BMSCs A FEHAMAEEGIZEH (v + 5)

P, P. P, P,
4 Fl - -

G061%  GoM SH G061E  GeME SH GO61%  GM & SH GOelE  GME SH
EE4 562135022 12764027 25114023 63224024 1236+0.11 24924017 6836+0.18 890+0.01 2273+0.23 70894015 12114013 17.82+0.14
EEAKA 5 6L9%H0.23Y 133620170 244310120 63.0240.420 125440210 24.74+0.27Y 683940.210 858+0.24Y 22.63£0.17% 710140120 12.19+0.11° 18.024037"

ANHpEEF 5 163710332 174640522 36.03+0.272 452340242 16.54£0.39% 38.2340.16

47.37+0.19% 1950+0.11% 33.13+0.34% 5.39£0.32% 20.38+0.09% 24234034

SEgamks, OP>0.05; Ak, @QP<0.05
3 itig
BRAEA AL 2 20 i S RN A T X — RO  RE
T T AN e SR, BMSCs Y 8 FT B e E T H
EMINARRA . Bk, SARSFH Ik BMSCs 2% 1) kBB #H
AD TR 1) BMSCs X HUIEBT WA — & AR . AR5 & Ik
FAEAR B RN [ A AE K, BMSCs B W7 52 IR g8 B ARIE, 2K
gl N RNV L2 N E G SR EE R AR SN A TE
8, [ ARG AL AR 1 DL 210 A AL T RE I BEAIL . (RN BT
AT BMSCs JEZS JHESN ALK, AHRURI 2% X 345 L 0 8
EAEB: N S D 2 A o= ) B 4 ] R == 1 v g
i, BNl ANE AR E S TR, AR A BT E
Wo SAHEKA R, AMNE A AR B - R RLb
V7 TE G L BN B AR A T RE AR R AIC BMSCs 19
B — LFUBETFEHENE; 24 h, 48 h. 72 h BMSCs H 5t R A5 A [
kTR, RERRTE R AR AR IR, Ui AN fhfeA:
B ReE L = BMSCs (AR )15 Sk BvE PE A=, oAb
B AL A B SR LR 5 R IR b B A G GO/GL Y
FEBIRRAG, G2/M U1 K S 4N EL il 1w, 8 BN B AL Rs A
AL HE A e ATETE AT, Inpusg s, i b, FNE A
BTGB REAL B - IR RS . SRR . ik
BMSCs H45H 1M AL AR 2R
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