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In vitro induction studies of YouGui drink (75 Y3 %X )on culture of steroid induced necrosis of femoral head rat os-
teoblast TONG Pei-jian™ ,XU Liang,HU Bai-song,JIN Hong-ting,LI Tao-ye ,FANG Xiang. * Department of Orthopaedics ,
Traditional Chinese Medical Hospital of Zhejiang Province ,Hangzhou 310006, Zhejiang, China

ABSTRACT Objective: On the basis of YouGui drink (47J31K) to act on the normal rats in vitro osteoblast proliferation and
differentiation , further observe YouGui drink (45 J34K) inductive effect for steroid induced necrosis of femoral head rats in vitro
on cultivation of osteoblast proliferation and differentiation. Methods: Prednisolone acetate 49 mg/kg -d were injected into
gluteal of 20 male SD rats (body weight in 100—120 g) , continuously 6 days for model. After 7 days,under sterile conditions
from the model rats bone marrow stromal cells were induced and cultured to osteoblast,and then randomly divided into 4
groups , respectively, add the high, medium and low concentration YouGui drink (45J34X) containing serum (group R1,R2,
R3) and control serum (group R4). After 72 h,osteoblast proliferation, alkaline phosphatase activities (APA) were detected
and expression level of osteoprotegerin  (OPG) and osteoclast differentiation factor (RANKL)were detected by real-time fluo-
rescence quantitative PCR. Results : The high and medium concentration YouGui drink (4/7J34K) containing serum group com-
pared with the control group (R1,R2 vs R4),the rate of osteoblast proliferation was significantly high (P<0.01) , APA signifi-
cantly increased (P<0.01),relative expression level of osteoblast OPG mRNA significantly increased (P<0.01),and with the
concentration of a certain dose was positively correlated; RANKL mRNA significantly was lower (P<0.01). The low concentra-
tion YouGui drink (47V34K) containing serum group compared with the control group (R3 vs R4),there was no significantly
different in the rate of osteoblast proliferation, ALP and relative expression level of osteoblast OPG mRNA,RANKL mRNA.
Conclusion ; The high concentration of YouGui drink (457J34X) containing serum can obviously promote the proliferation and
differentiation of steroid induced necrosis of femoral head rats in vitro osteoblast, and plays a clear role in promoting and en-

hance the relative expression of osteoblast OPG mRNA and an inhibitory effect on RANKL mRNA. The effect of YouGui drink
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(FHE) containing serum acting on induced in vitro cultured osteoblasts have relevance with dose, at a certain concentration

range it can promote osteoblast differentiation and proliferation.
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TR Z 0, R RE Sk e
(Steroid induced necrosis of femoral head ,SINFH) &
R EBAER IR © S ARRI PR L IRERY
HAL, TERTH AT b & BIHR b B2 A A e i
R A0 B S AR AN S A RO VR T T e B AT
PEIWLSEAN [] Ve B2 % A AV ER 25 24 1L X SINFH R B
RHME S EE R AR TE . s AkBE ) & OPG,
RANKL Fik K052, Ik —20 N A= oK -
BERAA IR VE &R, SRl R AT VA ERIR 7 T
RV A L IR SE SR AR
1 BREHE
11 FEAGRLEREY WA RI@ES TAES
(Mt s A BR AR ), A AR 40 M 1 SR A
(Thermo HLF/A ) , i #R1X (BIO-RAD 24 H] ), {5 &
0B K A R 48 (Leica 23 F] ), PCR % (BIO-
RAD 0], A0 BT R AL BRAY (_E ¥ R BERHE A
FRONHED) IR (BIO-RAD 23 F]) , 2 A sh A4k 43 Hr
S = RMUESA PR A A, B R 5 DAL (Beckman
Coulter 23 F] ) , #8875 I 40 BUAR BEAIL (72 8T 2 A= YRt
FRGARRAR]), MO (Eppendorf N
A ) o ASSEES BT S o L B 24 R A sh ) S g
R
1.2 EZGR AR O DMEM 35535 (Gibeo
AT R AT (BUM D235 AR YA R ) MTT(Sig-
ma A H]) , PER L YL A5 (Sigma A H) ), FREE FH B (BT
MNP ZF AW 0N A ), B i R w0 & (g e A
N FEL) B LT (Sigma 23 H) ) |, Trizol (Invtro-
gen NG| ), o ZE KA (Sigma VNG| ), B—ﬁ/ﬂﬂ@'&ﬁf{%ﬁ]
(Sigma A Al ), 4EHE C (Sigma A H]),SYBR (1)
Premix Ex-TaqTM 7] & (TaKaRa A Al ),

1.3 SRR

1.3.1 AFEMEES MG NS OF K
2P 18 ¢ INZY 12 ¢ R 6 ¢ MIFL 12 ¢,
HE 6 g MR AN 12 g WEE 12 g HIFFT 12 g,
Fie BIR HeIRC ] AR GRS, i AR S r
A S RT 20 min, JEIMAHARZGRT, £ 4 IR 250
RA) AR, 25 Yk B2 T & A
22 g,4 CERAN, QFHMBEHR & FL2U L
(7 B 45 S 25 1055 , B 40 HAAE 100~120 g SD K
B, BERLIY N 4 20 B iR B4 IR A 2520 (452 2 ml)

YR EEA IR A (452 1 ml) ARV BE A IH AR 25
N (4525 0.5 ml) X B4l (BERZEIR 7K 1 ml)
1R/, 822525 3 d, RIRE 2 2 h &, I8 FE 3 IKE
I, T HCMIR 4 CORAF . 2 h JE B0, B2 I,
56 °C,30 min K%, [FIMLEIRE], H4 0 BRI BR
W, 4 ml B2, 20 CIRAFE . TESEBR T 454
2R FHZH BE SR 10% AN [ ILYR -

1.3.2 HEMHRELIRIE (steroid induced necrosis
of femoral head ,SINFH) KERBIAIE Y, 2 HESED
Dy ST s Sk R AL R AR 100~120 ¢
SD K F 20 B, HESHR# AUAA JE 49 me/ke - d B HLTE
SR 6 d, T4 7 RALSE,

1.4 ETH Sk

1.4.1 AUEARARINMG SR 22 OEE  dlf)E T
557 RACFE 78 TG S5 0F T BOSUBEE AR, b L B
F LA FNGE g0 2l 21008 T, vhisk | F T S g U3k
B R R AW DMEM 353504, H 4.5 54t
SLRAT AR, 20T 25 em? B55900, BT 5%
CO, MR B B G SR v B 97, 5 2 R, LA
Ji 3 d i 1k, 10 d JE 400 80%Rl &, 0.25% i
FIBHE AR AR AR 3s 57 | (B8 WA T WS 4t it
A, 5B 2 fCEBERL AT Ak, RS SRR R (fIRR
DMEM 20% i 2 i3 75 /855 R ) B 98 72 h J5 ,
BRI FERRZMAS SRR R (MR
10~8 mol/L+B-H M@ EREH 10 mmol/L+Vit C 50 pg/ml)
PREEEESE 6 d, B8 WU T A B A8k,
1.4.2 BUEANMEIGTEIE (MTT ) s~
FR IR0 B A M (5 2 AR #ERVE BE A 1x10° >/ml
HIA 96 FLHR , Bl 100 wl, HAREAT S 8 L, B K
A3 RN A AR B A AR 24 135 M R A K
IRAL MG S 10 I, k&85 68 h J5, ARFLAN 20 pl
) MTT (] PBS Bt 5 mg/ml B , i UERR 5 &
BRI 4 CIRAT ), AREETE 37 °C,5% CO, 51F FIFE
4h )5, WEREFREMA 150 ul DMSO (- H A1)
LA RN, R0 = e, B AR ASCRT i L S B N
P 570 nm,,

1.4.3  BRMERERREE (ALP) TR PERG I B35 AL 18
BE AR R AR (2R 2 AR R R RS 1x10° 4>/ml
HA 96 fLHR, &L 100 wl, BAFEA TR EZ 10 fL, &
KA MEBINASHIMTE 10 wl, QREEd55%E 72 h, BAL5&
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W50l g R TR EE  Fealn & i R S
IR S RMEL, TR A S A TR
490 nm A7 Ho iz FHGR & U B A Y A =0 TR
Rl SR

1.4.4 H 343 (OPG) R B 41 43 4k B 1 (RAN-
KL)ZRIBACH AR (S 9652 B PCR A
(DAZHEAZIR (RNA) I DML E 1.5 ml B0 48
H A 1 ml Trizol 3843415, EIRFEHE 5 min; @M
A 0.2 ml S5, %35 15 s, 5 & 2 min; @4 CEL,
12 000 gx15 min, B3 s @A 0.5 ml 5N EE K
BRI RRIRS], FIRHE 10 min; &4 CHELO,
12 000 gx10 min, 3 35 ; @A 1 ml 75% 1%, 5%
YRR DLEE 4 °C,7 500 gx5 min, # L3 ; O, i
AR DEPC HO ¥ # , 7006 EETHINE RNA A
an SR AR (2) PRI B AR
KBl RANKL (Accession NO:AF187319) .OPG (Ac-
cession NO:NM_012870) A NZ: GAPDH % [H (Ac-
cession NO:NM_017008), % ] Primer Express 2.0 g
Beacon designer %¢ 3% 51 415 7T 84 #E 4T RANKL,
OPG 1 GAPDH 51¥yistit, 514 Lifp ey TRA
FRARIATTE I, FAIILER 1, (3)Y 38 R 53#r 4l
H HA TaKaRa 22 ] SYBR (r) Premix Ex-TaqTM i
&, M SYBR k#4726 5E i RANKL,OPG Al
GAPDH PCR ¥ 84 )/ ,

F1 XLBRXEE= PCRTEHSIPFNERET
Tab.1 Real-time quantitative PCR primers and the

required probe

Elk7E=2 ElkZ 2]l P IR E (bp)
RANKL 5" TCGGAGGAGATGGGCAGTT 3~ 108
5" GAACATGAAGCGGGAGGC 3°
OPG 5" CCCCAGAGCGAAACACG 37 115
5" AGCAGGAGGCCAAGTGAGC 3°
GAPDH 5 GGTGGACCTCATGGCCTACAT 3~ 88

5" GCCTCTCTCTTGCTCTCAGTATCCT 3-

1.5 Sitsh: SR BEERMrssoR, A2z
SR SPSS 13.0 Geit 34 T A AR SR LA 1Y)
K5, DL P<0.05S WESAGIHAE L,

2 #R

2.1 BRSNS SR IR B R RN
3% 2~3 d JIE WU TR W RE A i 2 SR | /D4
/NEDE B =TT, A lE] KR, 4~5 d J WEEZR
MBI —, B2 R RIMIE , 22—
ZNCIEA , MK TR, BEE R SR RIS, 40
MRS ZZHES , A A B W 2 I Y
B/ NEERESER (] 1) . BB REFR f rh AEA5]

e Gl N BRSO S e DA R v N i
HNGEELNMIRG 22 | MOV TS R A SRR R, 2
IR Z (151 2) . 256 5 KA F M0, 2
e, LA Us g AR Kok, S AR K A4
WP AN/ NS R R B HERR B SR DU, iR e
AN EICH EE T

A a 3o
Bl 1 SINFH RS T4 (x400)
Fig. 1 SINFH rat bone marrow stromal cells(x400)

2 SINFH KBz 545 3% B 4H i (x400)

Fig.2 SINFH rat induced by cultured osteoblasts(x400)
2.2 EHANMEMEEIN SR WAk 2, mEEA A
RS MEL (R S5XF A (R4 M LR A GLil#
5 (P<0.01), R EA IFIR S 25 M35 41 (R2) 5 %t
M2 (R4 AH EL HA G T 22 25 57 (P<0.05) , ik B A
VAR 25 35 2H (R1) 5 ik BE AT VAR & 24 1l 3 41
(R2) M L BA Gi 2725 7 (P<0.05) IR FE A IR
SEGIMTE 4 (R3) 5% R4 (R4) M LS CBe 12 2%
S (P>0.05)
2.3 DRPEBERREEIE MEORTINAE R ILER 2, mivRE
AR A 23S 4 (R1) 5% B84 (R4) A HE H AT 48
125 5 (P<0.01) , e BEAT AR 25 1035 41 (R2)
XTI (R4 AH L A a2 22 57 (P<0.01) , =ik
FEAT VAR & 25 1055 20 (R1) 5 7 e B A AR5 2 1
HA(R2) ML EA S22 5 (P<0.05), RS
VAR B 25 13 (R3) 5 X FRAL (RA) M LB B G T2
Z5(P>0.05),
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F 2 AR SINFH X R A S 4 RaiE5E & 5510 B 220
(x+s)
Tab.2 YouGui drink(Z5Y3%X) act on SINFH rat osteoblast

cell proliferation(x+s)

2 B AN L B B AN Ak
Boon 0D570 {8 n DR EREHG M (42 FCEAA2/100 ml)
R4 8 0.4925:0.0766 10 7.6370.786

R1 8 0.6763+0.064 6** 10
R2 8 0.578 6x0.069 8" 10
R3 8 0.5063+0.0702 10

9.973£0.7574*
9.269+0.6324
7.902+0.813

7.5 R4 AL, *1=2.349 9, P<0.05; **+=5.188 0,P<0.01, 5 R2 41
i, **1=2.9055,P<0.05, 5 R4 2L, 41=5.1456,P<0.01; *4=
6.769 3,P<0.01, 5 R2 #iAf Lk, *4=2.270 7,P<0.05

Note : Compared with group R4, *t=2.349 9,P<0.05; **t=5.188 0,P<
0.01. Compared with group R2, **¢=2.905 5,P<0.05.Compared with
group R4, *1=5.145 6,P<0.01; **:=6.769 3,P<0.01.Compared with
group R2,4%=2.270 7,P<0.05

2.4 SEWPOGER PCR KIMZEE  (DOPG FHXfHE
INE AT A R LR 3. VR B AT VAR 2 i v 4
(R1) S5 XTHEZ (RY) o, BA G425 (P<0.01);
FR B AT VAR 2 T 4 (R2) 5% IR 4 (R4) L%k,
HA G2 22 57 (P<0.01) , = e JE A7 VAR & 245 1
THAL(RD) 5k BE AT 0K & 25 M3 41 (R2) AH Hb B
B G #2255 (P<0.01) IRV B A7 IFAR & 25 s 41
(R3) S XFREL] (R4) A HL B TG 112725 5% (P>0.05) .
@ RANKL FXF ik m e R 03k 3, w4
IRE MG A (R 53R (R4) e, BA G112
225 (P<0.01) , H BE A7 AR 25 i 41 (R2) 5 %
M (R4) i, A S22 5% (P< 0.01) IRk B
AR A 25103 (R3) 5 %) MR 4H (R4) AH L B Se it
Z5(P>0.05), = B AT AR 25 1ML IE 41 (R1) Fn v
W B AT AR 5 2 LT 4 (R2) A LA TE e 2 22 5+
(P>0.05),

£ 3 OPG 7l RANKL X RIZENHEER (x+s)
Tab.3 The expression analysis of OPG and RANKL (x+s)

2151 n OPG AT ik RANKL X} 3155
R4 6 11.81+2.46 72.35+9.06

R1 6 80.44+15.22° 28.71+4.88°

R2 6 31.86+5.544 34.32+5.80°

R3 6 12.25+2.70 67.81+7.42

75 R4 L, 41=10.903 0, P<0.01; 4=8.102 1,P<0.01, 5 R1 k4%,
4=7.3619,P<0.01, 5 R4 Fb#, “=10.387 0,P<0.01; ®1=8.659 5,P<
0.01

Note ;: Compared with group R4, “¢=10.903 0,P<0.01; 4¢=8.102 1,P <
0.01. Compared with group R1,4:=7.361 9, P<0.01. Compared with group
R4,“=10.387 0, P<0.01; ®1=8.659 5,P<0.01

3 Wit

3.1 WUE MR IARSNME SRR SR B RESL B4 A
(bone marrow stromal cells, BMSCs) 5 il 41 MY (os-
teoblast, OB) | %RCE 4 i 55 425 3/ J3 1k ) 28 1) 48 it AH
L, XIS A0 A A AR o Y 1S BE RE ) AN 253 IR RE
TEREE B T AT LUE B Rl Rl sE BT aiffl . H AR
) BB T A P R KPR A B A A RS, SEER
PRI AT B B A 35 5% 2~3 d SRR AR, I
BEYHI 2 2RI DA/ NBDE 5 = FATE | 4i Al ] 55
WM, B BRI RIHERS , B — 2B IE
A R &Y J , A M 22 B I8 2 )2 408, 4 oh 2
i I 2 I BWIE 2 /NSRS R IRARIE S5
WEE, FATRT AR, RSN FR I OB R T
BMSCs,

3.2 BUE MG EE ok R RE T IR B L

X R 20 R A T MITT a6 DA a2 3 5 S A 7
B 5 192 It 5 14 (Alkaline phosphatase , ALP) i)l %€
SEVEU U AR A R bR, UM ER (MTT) i
5 — PG U 20 A A AR i, SRl
AN R 25 Tl S AN ROk T
MTT ¥ EA RS T RS S5 R W] 55500
Ko ALP JEBUH 40AE TR G L e b, AR R G 40
JiL 53 A 8 A R T R e, XoF B A0 BT 5, 200 B ) 4 5
AE S A AR O, AR SEER A B SINFH K
SR 4B AR AN G35 72 h )i i P A S
B FR0Y SINFH K BRUSB 20 MG B S 4R 32 34 5 0 O
AERT, B S R 5 — e IR ARG

3.3 AUH 41 OPG RANKL JEH %Kik OPG &
1997 4 & LI RFE F (tumor necrosis factor,
TNF) ZARGEIEH R GL , —E A 401 ADEBERR Y 7]
PRSI AR S 7 D EEEL(D1-D7)  (HEk
= 5 R KA SR B P 5 R 3 AR A9 2 B, OPG L
A B 418 (osteoclast, OC) FE A oAk AF0G I
WIFFES OC T ZhRES ., RANKL J& T TNF ALk
K, —Mpal L2t OC 3458 a4k Al oc 94
T2 7, RANK G833 (555 A F T T 4 i, e
PERCE AR oA . Rl TR AR AR AR R
T-, 1fi OPG tAES RANKL 454, B3 RANKL 5
RANK HYZ56 , {6 U2 Ao e 4t e g k2L ) DA 8
BRI DI REISS | A AEURCE AR E e, R
XS OPG \RANKL Fih /K- F-IoE, AEMS KL
VAR TR AR R T B S RSB PR
ARG R I, e e B A A VAR B 24 R T  E AR
B4 OPG mRNA (% FH X 38 3% 5 1 X H: RANKL
mRNA FHIHIWEAT, A IH kAT g bR i
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il OPG FYZEIAHI T 8 RANKL %35 S /D k-4
JH B4 A B, AU A B 9 A, DT AR AP i 4 g
AR IhEE, XHARSME A AVE T SHIEA —E
A | 76— 2 A e 5 U 1B P9 £ 0 ol 20 B 1 A

HTH
3.4 /NG ARWIIENTE) KX A IH TR

TRIT IR MRS SR IR P A E ML 64T T 407,
PRGNS 45 57 8 M IR Sk TR A0 R Ui 4 i, 9
SREAS [R VR B A A R R 5 24 it 3 ik HAa g . o4k
J1 5% OPG \RANKL % R kKR 52, & I —
TR E B AT VAR 5 24 1035 R 3 0 a0 A 4 B 2 4
I3k, B B AN R E BE 7T, $E OPG JEH Rk
JKEFFAME RANKL FEX F3k , DA T AR 1 440 it
AT BE . AFSE R atE— 2 I PR A A RTR
Jr IR B SRS AL T Al i o T2k 4, B
FEEIGEIRO A, (E A DI 5 ma AL R R I
A VTR B FNEI T I Bk IR A )t 7 B
vE—2 9T
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