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[FE] BB R T3z & 24 M0 X 58 18] 58 52 1 40 i (BMSCs ) 3 58 K 20 i U By 52w . 73k :LL 6.5,13,26 g-
kg ™' b BH R 37 A B S OK S B SD KRR 1R 4% 3 FhRh PR E T3 A 25 1T AN A (ML o 5 BMSCs 43 b BRI H %
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F) AN F 3 26 gokg (A 10% 26 g-keg AR HI A ISR IR) S A (HE 10% 25 LG 3 97) o % FH e ms
(MTT) b 68 75 4 DN & 20 BMSCs 1) 3 78 3% P , it 2 20 M A 46 100 208 A i 49, 2 1 4 82 B3 ( Western blot) 325 46 W % A Bk AL -3 2
W (PI3K) FIBE MRk 22 (35 ) E MR F W (p-Akt) (Serd73) IR HI KL, S8R 13,26 g-kg "2l # A0 4 B IR 35 & 25 1
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Cycle of Bone Mesenchymal Stem Cells

HUANG Yong', WEI Li-jiao’, WANG Xiao-e', SHE Ya-li'*
(1. Provincial Key Laboratory for Molecular Medicine of Major Diseases and Traditional Chinese Medicine ( TCM)
Prevention and Treatment Research, Gansu University of TCM, Lanzhou 730000, China;
2. Gansu Provincial Hospital, Lanzhou 730000, China)

[ Abstract ] Objective; To investigate the effect of Buyang Huanwutang serum on proliferation and cycle of
bone mesenchymal stem cells (BMSCs). Method; Buyang Huanwutang (6.5, 13, 26 g-kg ') and equivalent
distilled water were administered (ig) to SD rats for a week, so as to prepare three kinds of Buyang Huanwutang
serum and the blank serum. BMSCs cells were divided into Buyang Huanwutang 6.5 g-kg ' group ( cultured with
10% serum from Buyang Huanwutang 6.5 g-kg '), Buyang Huanwutang 13 g-kg ' group ( cultured with 10%
serum from Buyang Huanwutang 13 g+kg '), Buyang Huanwutang 26 g-kg ' group (cultured with 10% serum from
Buyang Huanwutang 26 g-kg '), and blank group ( cultured with 10% serum from distilled water). Cell
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proliferative activity, cell cycle and protein expressions of phosphatidylinositol 3-kinase ( PI3K), phosphorylation
serine/threonine kinase (p-Akt) (Serd73) were detected by MTT, flow cytometry and western blot respectively.
Result: BMSCs proliferation was increased in Buyang Huanwutang 13, 26 g-kg ' groups after being cultured for
48, 72 h, compared with the blank group (P < 0.05). After being cultured with the three kinds of Buyang
Huanwutang serum for 48 h, S-phase cell rate in BMSCs was significantly higher than that in blank group (P <
0.05). Protein expressions of PI3K, p-Akt (Serd473) were up-regulated in BMSCs treated with serum from Buyang
Huanwutang 13, 26 g-kg 'for 48 h, compared with blank group (P <0.01). Conclusion: Serum from Buyang
Huanwutang 13, 26 g-kg ' may promote BMSCs into the S phase, and enhance the proliferation of BMSCs by

activating PI3K/ Akt signaling pathway.
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‘i #E 8] 78 5 1 40 4 ( bone mesenchymal stem
cells, BMSCs ) J& o i T ‘B & i) — Fh 5l 4K T 48 i, B
A Z 10 o3 AT RE L PR S SRR AR, 0 4 M R i R
I A5 RGN I B R T4 . {1 BMSCs SRR
Bz, 3G RS B R E AR N B 5 1 A0 R
RSk — A, HAE TG 85 0GR P T A i AR
FEBIF S 00 SC B o #b BH 38 T 37 72 vh BE TG 7 ol it 14 kg 452
PB4 e 44 J7 , WF 5 IE 52 4b B AR T3 A 400 1] il fk
ML 2 49 5 50 5 2 40 e 2 0 i R T A L g
i BMSCs [ 4 2 40 B 43 46, {0 fiE 5 (2 i
BMSCs 3 58 Ko VB AL i S 5 4

i Jg Bt UL B 3-3% B ( phosphatidylinositol 3-
kinase ,PI3K) /%% ( 7} ) & 8 & [ I ( serine/threonine
kinase , Akt) {55 538 [ 5 240 M (%) 3G 56 L or Ak L T
YIAH G, KA o0 0 7 4 vh A b g O I, I 4R R P R
B PBK/Akt (5 5@ BT RES 5 1 N B AL 4 il ph 22
~F 40 i 1 B ) 9 5 40 M S R g A 0L AR SR
T LS A BH 38 3% & 24 13 4 A S 5 57 BMSCs
HOE A0 A ], PISK A p-Akt(Serd73) H H #K 1K1Y
sz, 1 ) B AR BH A T3 02 75 {2 i#F BMSCs 3§51 )
PI3K/ Akt {5538 6 7T BE & 95 B9 AE FT L AT 2 4 B 38
Tk 45 BMSCs B A8 77 I e i 453 4 42 it 5 56
A
1 ##

L1 254 R (EMRSH) 4 BHE 10, 36 120
g, 06 g, Ml 3 g, ARAT4 5 g, )17 3 g, Bk 3 g,
LIAE3 g, M M B A s, S H 2
2 v 2 i 24 v 2 25 RME S 06 = b PR AR R
SE M IE B, £F G 2015 4R R b R 25 i) — AR AL SE .
UL 25K R, 728 R e di &= % A2 25 0.65, 1.3,
2.6 g-mL ™ #MNHIE B2 .

1.2 Y5418 SPF 2 SD K 40 H, k&

Buyang Huanwutang; bone mesenchymal stem cell;

proliferation; cell cycle;

(200 £10) g, Mg F H v B2 25 K% SPF s ¥y 52 56
s, S A AR IE S SCXK (1) 2015-0001, A HF5E
ARAFH R AP R 24 R 2 SR Bl W 48 P R B ot v (G
5 2014-087) , fl BMSCs W [{ 3% [ 4 5 57 9 fr
3% FIf (american type culture collection, ATCC) , # Jig
45 CRL-12424
1.3 ik DMEM/F-12 %534 ( L Hyclone 2y
H) it NXLO0742) , & F g (B Gibeo 28 W], it
520150708217 , Mgk 5 (MTT, b st R K F R A
PR ], 5 0793) , Western blot f IP 4 it S it ik,
Triton X-100( B = KAV ARG RN A, # 5
435 PO013,ST795) , fedi I PI3K £ sekEdhiik 4
BB p-Akt(Serd73 ) £ 75 B 4t 5 ( GenSeript 2k 915
FENFD L HE S 4 W A01524-40 , A00965-40 ) | 4 3
B GAPDH £ g BEHTIA | 1L 35T 5 — 5t (Bioworlde 2f
W AR | S 50002 AP0063 ,BS10350)
1.4 {Y#% Mini Protean Tetra Cell Mini Trans-blot
cell I 8 [ ¥ FR Bt IX BB Ik % BN & 45, Chemi DOC
XRS + B EE IS 5% M1 2 55, Benchmark Plus % % 45
PR PR AL (32 [ Bio-Rad 24 #]) ; IXST Y 5] >k
Bl B AH 22 1 388 M2 AR R 48 (( H AR SRR IS S ik =X 2
#£) ; COULTER EPICS XT. #1 ji =X 40 g 1 ( 36 &
Beckman 2\ 7] ) .
2 FiE
2.1 AMFHIE T & 2505 I H & FF SPF 2% SD
I EUBE ML 43 AN BHSE L% 6.5,13,26 g-kg ' 41 A1 %S
P, B4 10 H, Fi2 08 6.25 £iF 70 kg G i 44
2 R R R A5 6.5,13,26 g-kg ™' 5l
FHBC & 4 A4 I TA 250 3 mL W, =5 2 45 i
ZMKHER 2 W/dESET A, RIRHERE 1 h R+
B KL , 250 5 L B B T - 20 CI-ff .
2.2 i sE3F BMSCs Hl & 10% Ji 4+ I #5 B
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DMEM/F-12 524 3 F2 36 8 T 37 °C 5% CO, , ffu il
SO N LR S | o S i
70% ~80% i, A PBS ¥ ¥ 2 ¥k, HH 0.25% Jifi il -
0.02% EDTA JH kAL, 4 MLBEAL 53K 4 4. %b FH
WH Y 6.5,13,26 g- kg™ 412 (4L, 4 5 H &
10% 6.5,13,26 g-kg ™' A= 25l 4 (AN PHIE 135 & 24
I A S F L B DMEM/F-12 B 37 B 55557
2.3 MOEAREIEE TR EAH 2 WRUEE T U EE
£ 20 BMSCs 1E ] 24,48 ,72 h J5 BIE &2 4L, IFFIH
A BAUR RGEFFATI IR IC SRS R
2.4 M E A ISR 40 MR BOH K F 4 x 10
AL HFP T 96 fLAR A 3 b BHIE FL3 % 2 i
M A MG, B SR 24,48 A1 72 h, m A MTT
20 L, 9 E 4 he 37 L35, N A —H 2K ( DMSO)
P37 , Bl bR AU 5 75 570 nm ALY RE A, MTT 52
wmELER 3,
2.5 aAE MR A 40 B S KA S 48 h e Y
e O T N R SIS S I O v |
3x10° ~5x10° A~ H 4 CHiE # PBS ¥Rk, in A
4 CHE B 70% LB 1 mL, 4 CREE 1 h, A
PBS 500 pL( % 50 mg-L~" PI,100 mg-L. "' RNase-A,
1% Triton X-100) , &4 ,4 CHEEMEH 30 min,
ot X 2 RS S 4 e 4
2.6 R B ( Western blot) 32 #5 ] PI3K HI
p-Akt(Serd73) HE 1K iL  HiFETF 48 h J5 1Y 41 AR
PBS & Uk 3 U, il 40 L 24 4% Wk 400 L, fiff 48 fifg 75 53 24
fife WCHE FIEA IR PR, R AL R 31
Fo), i AR L AR vl , ik A2 M 10 min, SDS-
PAGE HLUK , % I, 5% WERE W k3 P31 1 h, 43 5 A
Habi Bl PI3K Z s Bk (1:1 000) , fdi B p-Akt
(Serd73) Z sy kEHiik (1:1000) ,%Hi il GAPDH £
SEREPLAAR(1:10 000) W77 ,4 Cil& . TBST Y5
YU E 2 h, M,
2.7 ittt R A SPSS 17.0 B, B i LA
x x5, AR R F 5 22 5% VR A 36 B IR 2 7
227 ¥ (One-way ANOVA) DA P<0.05 NZEREHS
IEI-o&
3 R
3.1 FMPHIE H 7 & 25 1 i X BMSCs JE & /) 52
M 25 (20 BMSCs I BEA K B KRBk 2 ihE,
KN —F, HEP g AR #hFHIE H A EH G
21 M TE 25 B S AN B B, #hBH AR T3 13,26 g-kg T4
TEM 48,72 h J5 4B A B2, WK 1,
3.2 AMPHIE TV 245 00T XT BMSCs 34 58 16 14 (1) 5%
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C D
A, ZSEHYA;B. AT 6.5 g-kg T 4HC. AMHAE T 13 gokg ™!
D, FMHIE T 26 g-kg T AL 2 )
B1 #MBEZEEZHZZAHMBFER 48 h 3 BMSCs B &5 %
(S, x200)
Fig. 1

Morphology of BMSCs were treated with Buyang

Huanwutang Serum for 48 h (light microscope, x200)

Mg MTT Z5 5% %7, 40 15 5 52 390 40— % A9 1) 5]
AR, BMSCs Z4MHIA 1195 13 g-kg A& 24
MiEEH 48 h )5, 52 4l i, A R I+ & (P <
0.05); Ze #h B 3& H % 13 g- kg ' #E I 72 h,
26 g-kg AL L MIEAE 48 M 72 h J5,A A
HEFETE(P<0.01), L1,

®1 HMEITEFEHMFX BMSCs #EFME (A) HE W
(x£s,n=5)

Table 1 Effect of Buyang Huanwutang serum on BMSCs viability
(A)(x+s, n=5)

brilhey

Eipl ,] 24 h 48 h 72 h
/g kg
2= — 0.963 £0.132 1.200 £0.022 1.490 =0. 060
ANHE T 6.5  1.124 £0.085 1.497 +0.197 1.576 0. 136

13 1.144 £0. 181 1.628 +0. 157" 1.978 +0. 096

26 1.177 £0.163 1.798 +0. 104> 2.093 =0. 135%

H 5 A P <0.05,2 P <0.01(%2,3 ),

3.3 HMHIE 7 & 25 003 X BMSCs 21 Md i) i) 5%
W % BMSCs i 3 FhbPHIE 797 & 25 V6 9 &
48 hJg X 4 E A SE ARSI . G U A0 i ) SRR
o #DBH A 007 e B A v TR B #MBHIER T 6.5,
13,26 g-kg "4 525 (4 L B 3 R R (P <0.05,
P <0.01),S #0440 802 T s a3, #h Bk
%6.5,13,26 g-kg ' H G HA LAV B ES
(P<0.05,P<0.01), W32,

3.4 KMIFHIE H & 24 g XF PI3K Al p-Akt
(Serd73) HE A FIEM 52 M Western blot 45 % i /n
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R2 #MBEIEREF N BMSCs B FHIMIEMM (2 5, n=3)
Table 2
BMSCs(x s, n=3) %

Effect of Buyang Huanwutang serum on cell cycle of

brilhess

G S G
/g-kg" ] :

4153

72.322 £2.917 15.300 £2.070 12.378 +1. 506

ZEH -
BT 6.5 65.433 £3.597" 21.797 +1.984") 12.770 +0.998
13 55.875 £2.613% 29.775 3. 0917 14.350 +0. 827

26 41.504 = 1. 6877 40. 520 +2.798> 17.976 +0. 896>

BMSCs 7E#h BHIE 037 13,26 g-kg ™ 418 25 L7 1F 1
48 h J5 ,PI3K #l p-Akt(Serd73) % [ i 3 ik K F Hl
EHA B R T (P <0.01) . W3, 2,

#3 WEZEEFSHMAEX PBK M p-Akt B 0 RA KM

(x+s,n=3)

Table 3 Effect of Buyang Huanwutang serum on PI3K and p-Akt

protein expression levels in BMSCs(x s, n=3)
o1 ) /:”f 1 PIIK/GAPDH Sem‘;'f/kéAPDH
g - 0. 886 0. 009 0.797 +0.015
AR T 6.5 0.912 0. 085 0.827 =0. 053
13 1.460 £0.018%  0.981 +0.021%

26 1.589 +0.106%  1.256 +0. 150%

GaPDH W S S .
D-AKL e S S S D2

PIK —_—_— N
A B C D

B2 #MPREFRH R PI3K #0 p-Akt(Serd73) | B RIiZHIF N
Fig.2 Effect of Buyang Huanwutang serum on PI3K and p-Akt

protein expression levels in BMSCs

4 itig

2000 4F , Woodbury Z£'"" 3 Y ¥ BMSCs i 5 4y
bR 4 2 4, B S, VF 2 3 ) SE 50 2 B BMSCs £
HELBE B I ek 2L o A A 1T AR RN A0S AN D RE oAb BHAE
DA E R T AT A, dh ek T (AR,
WL YT, M, AR AT A B LB R, A
ISP B R RN B 2 4 7 B R
ML 2 2 . AR ZY BRF0F 58 R B, % FHE 1%
ELA 00wk i g5 i 0 A TR G 2H 20 b w2 0 B R T Y
PR e AT LS 0 A e ot A U P e 22 4
it 1 e i DX AL, DA & AR G 9 e i s it 5% 495 1
FY L R AE Ok, A BE T K B IR T BRI S
BMSCs [m] 1 28 21 B 434k , 28 W5 bk 7 53 % M R 95 i B8
FIEF e A IR e e T R o i Y ix

SE A PE (4D BH 38 FL7 R & BMSCs #8H1IR 9T A 48 &R
S5 g B AT R (0B BE T BMSCs [ & ARG, o
K40 ML) 0.001% ~0.010% ", I H K44
85% LA L fy 1] 75 i+ 40 M b F Go/G, 31T I,
R Atk A K N J5 BMSCs iy 389 5 1 Ky & A ) B3 Y
K

AHESE R, BMSCs 28 4h FH IR #3775 24 1L ¥ 1F
FH 24 h J5 RS IE MY JC I B AR Ak X AT R 5 24 0l
T VR FH B 1) 452 4 A 5%, T AR BH 38 3 13,26 g-kg ™
AEF 48 F1 72 h J5 , BEFH W {2 3F BMSCs 3458 , 2 i}
] 39 AR G R AR S R R AR B B s R K
WL Z 0T, K/NE— 30, HEF 2 e AR

2 £%) 345 A 2 3 3 4 ] 0 >R S IR Y 4 i S
BT R S 23 5 e A0 T R 0 O3 2 A S o A S i
TP VN MR S5 R BRI (72.322 =
2.917) % WAL ib F G, B, $& /8 K £ % BMSCs 3
B BE 7 RH X AR, T A BH R L B 25 i AR S
G, A4 M BT o5 Lo 491 5032 i AR, S 10 40 i L ) 0%
U 1 v, T W AR BH 8 7 B 24 00T T LAAR i T 2 b
T G, Wy BMSCs i A S #, 2 iF 41 ifs DNA & 5
SR T A 227 RBEAT X 45 R 5 MTT 6 45
R,

PI3K J2& 21 i N 8 22 0015 5 5% 5 00, P 4 4 i
SME SIS AL, FE AN B AR AR 3, 4, 5- = B R W i
5k WL % ( phosphatidylinositol 3, 4, 5-trisphosphate,
PIP3) AR N 28 (5 Ml 5 T ilf 4> 7 Akt &5 &, fff
Akt [ Serd73 1 Thr308 {3 f @ {2 1k 1 1% k. 76 b
() PI3K/ Akt {5538 % , 2 5 4 19 20 i 9 33 78 . 40 it
J3 AT S R L AR R A L E
J1FWE5E PI3K/ Akt {55538 1 78 41 i 38 58 3 4k v 19
YEHT, ¥ B 2 B 7T RE JE o £ o Akt B @2 1k, 1% 1k
PI3K/ Akt {5 558 % , 815 PI3K/Akt {5 53 I F I
EiE oS IRl 2R w11 OB 7 R B e g |
FuT T4 M, B PI3K 4 ) LY294002 + il , A& 3L
0 3 S D R W] PIBK/ Akt {5 Sl BT BES 5 &
B ) 7 5% 40 3 5. A BFSE R, PIBK R p-Akt
(Serd73 ) 8 [ 1Y 2R3k BE & b BH & T30 W BE (%) T8 i
T, X B I #b BH I 037 & 25 10005 RE 98 9 TG PI3K,
I Akt B2 Ak A #2422 BMSCs 145 i) /E ] o

AR A R, 13,26 g-kg AR 2 45 0 b
PHAA F37 & 24 135 7R 0 o] UAE 2F BMSCs #f A S 11,
BaE G 05 M, T BE 505 fk PI3K/ Akt {5 538 B A
K H SR YR T B A B0y R A B PR I BL I 4
WA TEE— BT
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