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Sy ik % 3% K R BMSCs 40 i, i 45 0. 36,0.72,1. 44 g-kg ™' A BHAG B A4 M1 3 IR BE 1 I8 98 A 25 I 1R ), e 4R 3
KB BMSCs, 25643 Ry 28 FLA (A &5 K R IE 1935 720 L B8 4 O ARTR 23 80 20% 1E 7 K BRI TE 35 32 W) , BB 4
CMARFR 3 50R 20% 1E % K BRI 5 752 80F1 42 B =X 2t Y R 75 5 400 R R0 1 ) R vl 24 it i AU e s 70k 2 (335 3% o 2 b 40 3
A 7 R FR A HOCR 20% B BB S YR BT AL IS 2 4 24 1003 B SRR A R AE IR R A IR 1) L 3k 6 41, MTT kil 45 41
0 A X A7 36 2R It A AR 00 5 L A0 R T, BEAT AR . SR 5 R A R BRI, 2 i i AR L e AR A R R A
TERT R A b G, Wtk fl 5,6, X SHILLEI TR, 2R A REHT X (P <0.01), SEMA L, b2 sk 4.
15 700 2 2H AR X A IR R BT, G WL, G, K S L g, BREE th 2R I 22 U W, =R A BEEE L (P <
0.01) o Z5i%: i Sk PRFE A Joe 28 5 24 1M ¥ AT 42 /55 KB BMSCs (77 3% 2, x4 S X 4 W R 38000 240 ks 0 12 A OR3P 1 o
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[ Abstract | Objective: To observe protective effect of Gugutou Huaisiyu capsule containing serum on
apoptosis in rat bone marrow mesenchymal stem cells (BMSCs). Method: The BMSCs were separated, filtrated ,
cultured, and high, medium and low dose Gugutou Huaisiyu capsule containing serum had harvested from mice
under 0. 36, 0.72, 1.44 g-kg ™' Gugutou Huaisiyu capsule gavaged, the third generation BMSCs were chose and
divided into blank group (no rat serum in culture medium), normal group (with volume fraction of 20% normal
rat serum in culture medium) , induction apoptosis group (with volume fraction of 20% normal rat serum and all-
trans retinoic acid in culture medium) and traditional Chinese medicine serum low, medium and high dose group
(with volume fraction of 20% Gugutou Huaisiyu capsule containing serum of low, medium and high dose
respectively, and all-trans retinoic acid in culture medium) , a total of six groups. Then cell relative survival rate
and cell cycle were detected by MTT method and flow cytometry, respectively. Result; Compared with normal
group, the cell relative survival rate of induction apoptosis group, traditional Chinese medicine containing serum
low, medium and high dose groups was increased, and G, phase increased, G, and S phase proportion, the
differences were statistically significant (P <0.01). Compared to the induction apoptosis group, the cell relative
survival rate in traditional Chinese medicine containing serum low, medium and high dose groups was declined,
while the G, phase ratio decreases, G, and S phase proportion increase, and the difference increased obviously as

the dosage increased, the differences were statistically significant (P <0.01). Conclusion; Gugutou Huaisiyu
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capsule containing serum could improve the survival rate of rat BMSCs, and have protective effect on apoptosis

induced by all-trans retinoic acid.
[ Key words |
of the femeral head

JBEB Sk U B A I 48 A% 90 1 48 9% B L B B e B Y
i 50, PR R A A 2 W AR, AR b 2 AT
B A UG I R 22 2% i R bR T B Sk i i
PESRIE A By A 0 S 56 BT 5T & B 2 A 1
JBCB Sk JR BB LH I A P B AR A R Rk B R R
Sk NG R, 02 9E B /N 3R P AR 5 48 52 DA T 3k 2 B iR
B S Bt L R BE 9 K A e T AR S U0
GBSk YR AL A A 15 24 1LV XA Ah oK BB )
Ji F 44 il ( bone marrow mesenchymal stem cells,
BMSCs ) 20 i 98 1 (9 PR 4 VR ) aE— 20 R T i

KIRSERIAE I BLA .
1
L1 Zh¥ 10 Jle 33 9 SD R R, MEHE#5 1, iR

JiT 5 24 200 ~ 250 g, 4t 20 H ;4 JE S HEVEVE U5 9% SD
KR 3 H M S HIEE ERAN T RLEE
R, 39 &+ kS SCXK(56)2010-0007

L2 25950 B kAR T 2 o, 4
Wr 10 g, #E:Af 10 g, PF2: 20 ¢, X9 1L 15 g, AL7&10 g,
B2k 10 g, KIE ()5S ¢, % 10 g, BT 15 g (]
% BH I BS B, b5 20130612) , 42 Jz 3K 4k iR
(% [ Sigma 2 ®), it 5 20121013 ), Jif 4 I 7
(Gibco 2N 7], #t 5 10099-141) , DMEM/F12 4 3% 3
(Gibeo 23], HE 5 12660-018) ,

1.3 Y% HFI160W % CO, B34 (v E o FEA
F)) ,FACS Calibur %13 X 40 ffg {X (3£ &, BD) , IX81
RUEE SO0 W (B A, AR 23 |) ), BBS-
DSC B TAE A (BT AF) .

2 FiE

2.1 M KAEFRWH A 10 J5 I 3 9 SD R
20 L HRTE WY g 5, R FH Bl BIL B 5 3Rk 43 o IE
M LB E S R AT e BEAIS e 7 A I I A
T 5 H, ZHOCH[4] 0 AU 25 8 SRR i AR
A SD KRR 0. 18 mg-g ™" A L IR
FE A RS BEAIG | o AR o I A A A 2,48 £
SRR (/D 0.36,0.72,1.44 g-kg ™) HEATHE 1, IE
WML 45 T S R R A R K 2 IR/ d iR
YR T d BB 8 R R 1 IR A KA, 1 h 5 AR
FRITE 10% 7K & SR BRI, TC 1 2% 14 F I8 3 3l ik R
B M ETE 3 000 r-min =" B0 1S min5 , 20 5061 45 I

Gugutou Huaisiyu capsule; bone marrow mesenchymal stem cells; apoptosis; osteonecrosis

BRI BE A A v R S 2 I E M R R R
M3 8l —2H 51K B v & 91, #l#5 578 56 CHHIiR
KKK 30 min, =20 CUKFEIRAFAT . &M
Pi(1 x10°U- L™ 75 % £, 100 mg-L~" 4 5 %) 1Y
DMEM/F12 15 5% B0 3145 B 1l 7 #5477 B¢, T B 1 7
RT3 HCR 20% 1 15 T2, e FH B P 0 ol AR T
2.2 IRAMKRE BMSCs 70 B 58538 2 BOCHk
[51H o deatb A7, B4 Jig g SD KRR 3 H, M
M SIS JE , AR TR 50 8 5% £ BER L 5 min,
TC B AR SRR T 5 AR v AR B rb B R BB S A
JI& B AR, 150 BR B & B9 LA B U2 T
HHio M5 mL —URMEVE S &5 A 09— dimddi A, &
247500 U-mL ™'y DMEM/F12 ¥ 3% W vp B 85,
B AR K O Lk AR I A B R 22 v i
(PBS)1 000 r+min ' Z.0» 5 min 5 ¥EWE, A 10%
JIf 28 13 DMEM/F12 15 35 58 8% W & W4T B S0 20
BEW, R T 25 em® H5 3R L, 37 °C,5% CO,,
95% Wi FE R IEFRAE R IR R M AE KNG O, B PR
3d P TR,
2.3 Ki BMSCs o355 R4 59212 d,
FERE IR, PBS WVE U 2 3 S5 A 0. 25% [ 25 H il
B4 0.02% EDTA 34k 2 mL, il & 3 ~ 5 min,
T T LS, 15 4 B 25 FF 1 A 4 72 13 B A 10%
JIfi 20 13 DMEM/F12 15 95 B2 (- I 4k, WA T 1 4
TREW,1 000 remin""B.0 5 min J5 3 IR, A
10% Jifi 4= 1ML 35 DMEM/F12 35 38 FLRFT 3157, LA S %
10 A~/mL J 8 B R E) 25 em® B 32 LA, 4590 1%
Flr 5 mL, S8 1 AR 3R
2.4 SLETHMTI GRS 3 ALK BMSCs, 4
SR S I o I i B2 E S 2o 1T N RN =1 i+
M. 2 HATER TR B I A & KBS 5 57
W, IE 5 AAERE TR R A 20% 1 1E & KB i i
KRR, R L I AR 43 85k 20% 11 1 R R
HH 1 x10 " mol- L ™" 4 g X 4k H iR 100 L 7 5 40
MLPR T o v 2 i A b e R s R R g3 )
T B 351 8 20% B 1 Sk SR B8 1 0 2 1% 24 1l i
A1 %107 mol- L™ "4 g s 4k I /iR 100 plL.
2.5 AR AR MOk
2.5.1 KK BMSCs fHXF 16 % 4045 KR
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BMSCs 4% 3 x 10" 4~/mL 0 T 48 L1 324, A5 1L
100 pL, & ¥ 6 NEFL. 7537 C,5% CO, f195%
M RE SRR, A% 2H B AT X5 IO I RN S T B, Ky AR
48 h J5HFLIMA 0.5% MTT(5 g-L~") %20 plL,
QRS EE S 4 h & EREFE, 21 000 remin ™' B0 5 min
Ja 3 bW, B AL A 100 pL g = 3T R
(DMSO) , # Kz %% 10 min, H] 45 {3 € 490 nm
AW (Ayg ), 2 BRI 24 203 53 45 41 40 it AH T
e N
20 AR X A7 35 R = IR A/ 25 A4 A x 100%

2.5.2 KR BMSCs 4 g &l 31 sr 4l J5 09 KR
BMSCs % 3 x 10° 4~/mL 2 fft T 48 L &5 92 4, &
fL 100 pL, &4 6 NE AL, I 7 1.4.1 544 T A
Xof IO IV A S B T I, 5 5% 48 h S WA A i,
PBS Y% 2 G 3¢ HIEW . A 70% £ B € W,
B4 C &A% ,1 000 r-min ™' Z.0 10 min £ %
LM, PBS B 1 WK JE , inA 100 wL RNAase if§,37
C [ 30 min, Z J5 JiIA 400 L filt 4k 75 0E 4 9, TR
51,76 4 CHEM T Y 30 min, SR i =X 40 M A, 46
I 45 20 40 Je JR 3 0 e A T BT o 4 B R AR A
2.6 HiitcEdriE WS R SPSS 16.0 Giit e
B REAT o0 BT A 25 S DL & £ s B SR A, 25 00 2
Ty 2255 PE AN IE A S5 R s, 4 1A] b R PR R 28 22
G RFE A BHESEIE S BURG 5, AP <0. 01 22 7
R TE S IO

3 HR

3.1 HHKE BMSCs X fFTE R ILE S5 H
ZHIE K I 2 b, AR TR 2 A0 E A X A TR R R,
ERADEEZEL(P<0.01), SEMH LK, P
245 LI AV L v R 2 X A T 6 B R T
EAERAREEEL(P<0.01), W,

F1 BRELFFEARKE 20% S 2 Mm% 3 KR BMSCs 183 7iF X

BB (% 25,0 =6)

Table 1  Impactof 20% medicated serum of Gugutou Huaisiyu

capsule on relative survival rate rat BMSCs(x +s,n =6)

)
4 X170 2/ %
/gkg ™!
& - 100 0.0
20% 1E % 1ML - 110.33 =1.86"
LR - 63.74 +1.35"2)
20% i Sk IR BE A G 2 1L T 0.36 71.52 £1.72"23)
0.72 80.63 +1.99"%4)
1.44 96.30 +1.97"%

E S HAEY P <0.01; 5 F# MM LY P<0.01;5
BRI AL LD P <0015 5 BB Sk YR JE fn JB 4% 1 % 1% ) i 401 b &
Yp<0.01,

3.2 KRB BMSCs 40 o 1 F B 5 1 il v
AL H, BERLZH K B BMSCs 41 il J) 5 G, 391 L 451
ETF,G K S IO T B, 22 A B E MR (P <
0.01), SBIRILH FE B, 25 3 Ik L A s oF i
HOR B BMSCs 40 g A 39 G, 1 He ik 2>, G, K S
I LE A3 0, ELREE HP 24 50 8 0 i 25 (U e, 22
ARFEEEX(P<0.01), K2,

F2 BRELAEARKE20%XHMFX KR BMSCs 4 EHNF M (v £5,n=6)
Table 2 Impact of 20 % medicated serum of Gugutou Huaisiyu capsule on cell cycle rat BMSCs(x +s,n=6)

215 /g kg ™! Gy W/ % Gy W/ % S #1/%

ZH - 53.10 £2.04" 14.33 £1.73" 32.57 £1.84"

20% 1E % IfiL 7 - 44.93 +2.36 17.92 22,12 37.15 +2.73

LR - 85.51 +2.41" 5.51 1. 42" 8.98 =3.16"

B Sk R BT e 3 20% 1 i 0.36 71.92 £2.58"% 8.82+1.01"% 19.26 £2.42"%
0.72 64.27 £2.19"23 10.83 =1.73"%% 24.90 £1.97'23
1.44 54.76 £2.07'%9 14.41 £1.29"23) 30.83 £1.22'23)

TS IE W ML) P <0. 01 SR R4 L4 P <0. 0155 B Sk R 56 e 28 1t 95 4% 500 1k 21 L 3> P < 0. 01,

4 ifit

BMSCs 15 i 7 ) B A+ 40 I 5 e — 51, B
A Z 10 LR T RE , W AT 7 A W) 5 2 F T ik
R AT A0 M N T 4 I A . BMSCs R IR 58
2L IBOR OB Gl S T AN RS 3R 2 BT ST AR
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VTR, B 20T AR F R (1 24 F0H
MG HEIN H 3 2 . s h 2456 2
PIBL Iy R L Y | R R AV AL /R X LN DA
VE B ELIEA USRSy, Al P e ilE A rh 25 2 07
ST A R R I R S B B o R X I
B3 INBEA BT 1 T7 30, A 58 0081 S K B8 A i
P 2] M O AR A KRR BE ) ST BT T 40 Mo
(BMSCs) -4 VE F, SN L 80 TR B3 o —
B BT HAH AR FHBL

YA f 5 W1 G, B DNA RIS 115 A B o
BB, G, W2 DNA & 5 1, 24 22 5y 2410 i
WX — I, DNA & 2 1k, R & & il RNA
T B8 0, AL FE O R RN R T 4F . DNA
R MAEANASRAE S W, &f VI
S22 4 e R AL B S, T S B8O R T A i
B, A ARG I % B, K A s R A G M,
FELAHF 20 B NS B9, S 30 e o B o T X g A
WF 52 Fp R R 2 25 4 I X 4k T 1R A 3L ) A T 48
—,

ARG AE 2 0, 28 B Sk IR B0 i e A L
1o 7 L T B, K B BMSCs AH X 77 1 256 4 A5 7Y
YLRA L TE, 20 RS I e B v 2 i A P
R G, B>, G, K S W b i3 i, FLFH %
RN 2E AR, 2R A B EERE (P <
0.01) , & B B B 3k IR FE A e % 1fi 7 vf A3 &k 42 i K
L BMSCs % £7 1% ¢, fig i K il BMSCs 41 ff 7 A S
B AR A0 IR AT 22 4 %4 400 A0 B R T, % 4 R A 4
FH TR BT S0 40 M08 T A OR3P PR L 3R] AR O LR YT
JBEH 3k SR8 AR I BL 22— o (E I Sk IR 50 i
o] B A5 1L S 38 IR 32 BMSCs 34 58 Ao 1k, A
FEN— RS WF5T .
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