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ABSTRACT Objective:To explore the effect of Bushen Fang( %N 75, BSF) on blood vessel morphous of femoral head and blood state in
rats with steroid-induced necrosis of femoral head (SNFH) . Methods ; One hundred and twenty Wistar male rats were randomly divided into
blank group,model group, Jiangusheng Wan ( f@ & 4 3L, JGSW ) group, BSF high-dose group, BSF middle-dose group and BSF low-dose
group,20 cases in each group. The rats in model group,JGSW group, BSF high-dose group, BSF middle-dose group and BSF low-dose group
were treated with intra-gluteal injection of methylprednisolone sodium succinate for consecutive 3 days to build the SNFH models. Then the
rats in blank group and model group were permitted to drink and eat freely. The rats in JGSW group were intragastric administrated with JG-
SW(1.68 g/kg) ,once a day for consecutive 6 weeks;while the others in BSF high-dose group, BSF middle-dose group and BSF low-dose
group were intragastric administrated with BSF(21.2,10.6 and 5.3 g/kg,respectively) ,once a day for consecutive 6 weeks. After the end
of drug intervention, 10 rats were randomly selected from each group,and their blood were fetched out from aorta abdominalis after anesthe-

sia and the bilateral femoral heads were fetched out for making paraffin sections after the rats died. The blood were divided into 2 parts, and
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one of them were applied to measure the serum contents of triglyceride (TG ) , total cholesterol (TC) ,high density lipoprotein ( HDL) , low
density lipoprotein( LDL) , apolipoprotein Al( ApoAl)and ApoB;while the other portion were applied to measure the high,medium and low
shear whole blood viscosity and the plasma viscosity. The acquired tissue sections of femoral head were divided into 2 parts,and one of them
were received HE staining for observing the bone tissue morphology under optical microscope , while the other portion were received immuno-
histochemical staining for detecting the expression of vascular endothelial growth factor( VEGF) protein and FLK1 protein. The remaining 10
rats in each group were used to measure the volume, surface area,volume fraction and thickness of blood vessel in femoral head by using
angiography combined with Micro-CT scanning technique. Results ; There was statistical difference in serum content of TG, TC,LDL,HDL,
ApoAl and ApoB between the 6 groups( F =4.538,P=0.004;F =3.322,P=0.018;F =2.681,P=0.043;F =2.621,P =0. 047;F =
2.400,P =0.035;F =3.741,P =0.010). The serum content of TG,TC,LDL and ApoB were lower and the serum content of HDL and
ApoAl were higher in blank group,JGSW group, BSF middle-dose group and BSF high-dose group compared to model group( P =0. 000,
P=0.021,P=0.009,P=0.032;P=0.008,P=0.016,P =0.031,P=0.030;P =0.009,P =0.017,P =0. 036,P =0.031;P =0. 005,
P=0.013,P=0.031,P=0.025;P=0.019,P=0.034;P=0.041,P=0.034;P =0.040,P =0.031;P =0. 035,P =0.029) . The serum
content of TC were lower in BSF low-dose group compared to model group( P =0.023) ,and there was no statistical difference in serum con-
tent of TG,LDL,HDL, ApoAl and ApoB between BSF low-dose group and model group(P =0.297,P =0.315,P =0.189,P =0.084,P =
0.333). The serum content of TG,TC,LDL and ApoB were higher and the serum content of HDL and ApoAl were lower in BSF low-dose
group compared to JGSW group(P =0.037,P =0.018,P=0.041,P =0.047,P =0.046,P =0.043). There was no statistical difference
in serum content of TG,TC,LDL,HDL, ApoAl and ApoB between BSF middle-dose group and JGSW group (P =0. 080,P =0.440,P =
0.375,P=0.204,P =0. 130,P =0.389). The serum content of TG, TC,LDL and ApoB were lower and the serum content of HDL was
higher in BSF high-dose group compared to JGSW group( P =0.019,P =0.022,P =0.024,P =0.039,P =0.043) ,and there was no sta-
tistical difference in serum content of ApoAl between the two groups( P =0.094 ). The serum content of TG, TC,LDL and ApoB were lower
and the serum content of HDL was higher in BSF middle-dose group and high-dose group compared to low-dose group (P =0.033,P =
0.021,P=0.042,P =0.042;P =0.021,P =0.019,P=0.018,P =0.034;P =0. 048 ; P =0.042) , and there was no statistical difference
in serum content of ApoAl between BSF middle-dose group and BSF low-dose group and between BSF high-dose group and BSF low-dose
group( P =0.053;P =0.057). The serum content of TG,TC,LDL and ApoB were lower and the serum content of HDL was higher in BSF
high-dose group compared to BSF middle-dose group(P =0.029,P =0.020,P =0.020,P =0. 035,P =0.045) ,and there was no statisti-
cal difference in serum content of ApoAl between the two groups( P =0.239). The detection results of hemorheological indexs showed that
there was statistical difference in low and medium shear whole blood viscosity and plasma viscosity between the 6 groups( F =3.291,P =
0.019;F =3.256,P =0.020;F =3.779,P =0.010) ,and there was no statistical difference in the high shear whole blood viscosity be-
tween the 6 groups( F =2.460,P =0.059). The low and medium shear whole blood viscosity and plasma viscosity were lower in blank
group ,JGSW group , BSF middle-dose group and BSF high-dose group compared to model group (P =0.017,P =0.033,P =0.011;P =
0.026,P =0.043,P =0.040;P =0.028,P =0.012,P =0. 028 ;P =0.023,P =0. 010,P =0.022). There was no statistical difference in
low and medium shear whole blood viscosity and plasma viscosity between BSF low-dose group and model group( P =0. 085,P =0.069,P =
0.094). The plasma viscosity was higher in BSF low-dose group compared to JGSW group( P =0.049) ,and there was no statistical differ-
ence in low and medium shear whole blood viscosity between the two groups(P =0. 054 ,P =0.057). There was no statistical difference in
low and medium shear whole blood viscosity and plasma viscosity between BSF middle-dose group and JGSW group( P =0.091,P =0. 083,
P =0.055). The medium shear whole blood viscosity and plasma viscosity were lower in BSF high-dose group compared to JGSW group
(P=0.045,P =0.014) ,and there was no statistical difference in the low shear whole blood viscosity between the two groups( P =0.214).
The low shear whole blood viscosity and plasma viscosity were lower in BSF middle-dose group compared to BSF low-dose group ( P =
0.048,P =0.032) ,and there was no statistical difference in the medium shear whole blood viscosity between the two groups(P =0.051).
The low and medium shear whole blood viscosity and plasma viscosity were lower in BSF high-dose group compared to BSF low-dose group
(P=0.030,P=0.048,P =0.013). The low shear whole blood viscosity and plasma viscosity were lower in BSF high-dose group compared
to BSF middle-dose group(P =0.049,P =0.027) ,and there was no statistical difference in the medium shear whole blood viscosity be-
tween the two groups( P =0.052). There was statistical difference in the expression of VEGF protein and FLK1 protein in femoral heads be-

tween the 6 groups( F =9.519,P =0.000;F =5.317,P =0.009). The VEGF and FLKI1 protein expression were higher in blank group,
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JGSW group, BSF middle-dose group and BSF high-dose group compared to model group (P =0. 000,P =0. 000;P =0.005,P =0. 009;P =
0.004,P =0.008;P =0.000,P =0.000) . There was no statistical difference in the VEGF protein expression between BSF low-dose group
and model group( P =0.051) ,while the FLK1 protein expression were higher in BSF low-dose group comared to model group( P =0.047).
The VEGF and FLK1 protein expression were lower in BSF low-dose group compared to JGSW group( P =0.041,P =0.036). There was no
statistical difference in the VEGF and FLK1 protein expression between BSF middle-dose group and JGSW group(P =0. 175;P =0.221).
The VEGF and FLKI protein expression were higher in BSF high-dose group compared to JGSW group( P =0. 045;P =0.047). The VEGF
and FLK1 protein expression were higher in BSF middle-dose group and high-dose group compared to low-dose group (P =0. 047,P =
0.044;P =0.016,P =0.011). The FLK1 protein expression was higher in BSF high-dose group compared to middle-dose group (P =
0.042) ,and there was no statistical difference in the VEGF protein expression between the two groups( P =0.051). The results of Micro-
CT examination showed that there was statistical difference in the volumes, surface area,volume fraction and thickness of blood vessels in
femoral head between the 6 groups( F =36.442,P =0.000;F =7.080,P =0. 000; F =27.869,P =0. 000; F =8. 371, P =0.000) . The
volumes , surface area,volume fraction and thickness of blood vessels were larger in blank group,JGSW group, BSF middle-dose group and
BSF high-dose group compared to model group (P =0. 000,P =0. 000,P =0.000,P =0.000;P =0.009,P =0.003,P =0.002,P =
0.001;P =0.000,P =0.001,P =0.001,P =0.000;P =0.007,P =0.015,P =0.011,P =0.005) . There was no statistical difference in
the volumes, surface area,volume fraction and thickness of blood vessels between BSF low-dose group and model group(P =0.051,P =
0.052,P =0.082,P =0.064). There was no statistical difference in the volumes,surface area,volume fraction and thickness of blood ves-
sels between BSF low-dose group and JGSW group and between BSF middle-dose group and JGSW group (P =0. 057,P =0. 063, P =
0.051,P=0.052;P =1.000,P =0.222,P =1.000,P =0.813). The volumes,surface area,volume fraction and thickness of blood vessels
were larger in BSF high-dose group compared to JGSW group(P =0.000,P =0.017,P =0.000,P =0.010). The volumes, surface area,
volume fraction and thickness of blood vessels were larger in BSF middle-dose group and high-dose group compared to low-dose group( P =
0.000,P =0.023,P=0.001,P =0.021;P =0.000,P =0.015,P =0. 000, P =0.007). The volumes, surface area, volume fraction and
thickness of blood vessels were larger in BSF high-dose group compared to middle-dose group (P =0. 000, P =0. 019,P =0. 000, P =
0.009 ). Conclusion ; Application of BSF can promote femoral blood vessel repair and improve blood microcirculation of femoral head in rats
with SNFH, and the effect may be related to the increase of expression of VEGF protein and FLK1 protein in the femoral head. The middle-
dose BSF is similar to JGSW while the high-dose BSF surpasses JGSW in the curative effect.

Key words femur head necrosis ;rats, wistar; Bushen Fang;morphous of blood vessel ;state of blood ;animal experimentation
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1 mlL - kg ™I TESTIRRIE, 200 40 AGETE A BT
Fahfk, #7500 mL A FEER K S, 258 B vE
PR R AL T 5, 0 B R ALY, K BRUE T
4 CYRFETE, 5 2 REUBRB KARA A 4% ZHRH

P [ 2 , FH 10% EDTA — Na2 3B 55 f5 , R
SKY SCAN - 1172 MICRO - CT #4714,
S8 (AR 72 ~ 255 L & 75 KV HL
133 mA %R X 1§, 6. 88 pm x 6. 88 pum, Ji] CTA
VI 1 38R T = A F e, I3 43 A A e 1 53 1
(ERU N AN IR TR AN KR Z N AT 5 O A I Y

2.4 HESITSMH R SPSS 17.0 B {178
geit oy Hr, 6 4 K B Jg 45 #5 (TG, TC . HDL LDL,
ApoAl ApoB) | MLV AS 5 br (4=l b BEAR VI . 4
I BE R UIE 4 05 B2 e VA 3R R ) (I 2=
B A ARl A R AR L LA AR o I A TR RE )
SMA HCHCR F B R 2R 7 22 0 B, 2HL 180 P L AR
LSD — ¢ #6:5 , # 35 /K i « =0. 05,

3 55 R

3.1 MmAEwMER 6 4 KMy TG.TC LDL,
HDL ApoAl F1 ApoB & & L, Z R A GiH¥#E
Mo Z8 A i E A LA R 7 R AR R E
A4 TG\ TC \LDL  ApoB & MR THRIRIA (P =
0.000,P =0.021,P =0. 009, P =0. 032; P =0. 008,
P=0.016,P =0. 031, P =0. 030; P = 0. 009, P =
0.017,P =0. 036,P =0. 031; P =0. 005, P =0. 013,
P=0.031,P=0.025) , HDL  ApoAl & & 1 &5 Ffe 7l
ZH(P=0.019,P =0.034;P =0.041,P =0. 034; P =
0.040,P =0.031;P =0.035,P =0.029) ; #M&F A7 ALK
w2 TC @Ik FHRIAIZ (P =0.023), TG, LDL,
HDL ApoAl ApoB & i SR FL A, 41 [A] 25 S 0
it L (P =0.297,P =0.315,P =0. 189,P =
0.084,P =0.333) ; £ 5 J5 I 57 & 41 1L 3% TG, TC,
LDL  ApoB & 34 i T filt B A JLZH (P = 0. 037, P =
0.018,P =0.041,P =0.047) ,HDL ApoAl & g%
THEEAEIA (P =0.046,P =0.043 ) ; b J5 vl i
S g B A AL 4 I i TG, TC . LDL ., HDL ., ApoAl |
ApoB & LU #R, A0 22 R ¥ LGt % B L (P =
0.080,P =0.440,P =0.375,P =0. 204, P =0. 130,
P =0.389) ; #ME J7 iRl s AL TG TC LDL, ApoB
PIE BT A (P =0.019,P=0.022,P =
0.024,P =0.039) ,HDL & & & T3 4 I (P =
0.043),2 2 ApoAl &AL, ZH LG it E X
(P =0.094) ; #ME J7 v 5] £ 28 s 0] 2 41 i3 TG
TC .LDL . ApoB &t Bl TR 2 4H (P =0. 033, P =
0.021,P =0.042,P =0.042; P =0. 021, P =0. 019,
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P=0.018,P = 0. 034) , HDL & & 1 &5 F {5 7] & 41
(P=0.048;P =0.042) ,2 4 ApoAl &t 54N EF7 1%
Hl ek, A a2 7 ¥ g it 22 & X (P =0. 053;
P =0.057) ; #M& J5 @ A w413 TG\ TC \LDL, ApoB

SEHYKTHRRFELH (P =0.029,P =0.020,P =
0.020,P =0.035) ,HDL & & & FrhRlE4 (P =
0.045),2 41 ApoAl F it LA, 4l 25 7 G247
Y (P=0.239), W#E1,

F1 6 HRRMASKMER vz

4151 FEASH TG | TC y LDL . HDL | Apo]—\il1 Apo]%]
(H)  (mmol - L")  (mmol - L™")  (mmol - L™")  (mmol - L™") (g-L7) (g-L7)

=g 10 0.15 +0.04 1.11 £0.32 0.34 £0.12 0.88 +0.24 1.30 £0.44 1.19 £0.42
R 10 0.56 +0.18 1.89 +0.58 0.91 £0.26 0.36 +0.16 1.00 £0.41 2.36 £0.40
fei AR L 10 0.48 £0.11 1.79 £0.39 0.84 £0.18 0.44 £0.16 1.29 £0.10 2.25+0.52
VAN =y (sl v | 10 0.52 +0.15 1.82 +0.49 0.89 +0.24 0.39 £0.17 1.22 £0.25 2.31 £0.43
NE TR 10 0.47 £0.11 1.76 £0.38 0.82 +0.19 0.43 +£0.12 1.28 £0.17 2.23 £0.57
AN e R A 10 0.32 £0.07 1.45 +£0.42 0.63 £0.12 0.58 £0.19 1.28 £0.21 1.86 £0.48

F {8 4.538 3.322 2.681 2.621 2.400 3.741

P1iH 0.004 0.018 0.043 0.047 0.035 0.010

3.2 MBEREFEFENER 6 AR MBS
R A2 M B2 v DD M M 6 8 LU, 22 S 39 A
Gt oa T8 6 el R S UME H AL, 22 7 egeit
YR o A AU ANE 5 R AR
VD e e 2 e M ek AR DD L 4 il 266 2 v UL M I
WEEEE L TR A4 (P =0. 017,P =0. 033, P =
0.011;P =0.026,P =0.043,P =0. 040; P = 0. 028,
P=0.012,P =0. 028; P = 0. 023, P = 0. 010, P =
0.022) 5 #IME 5 A5 42t 2 4 1M 86 P AR VD (RL 4 1f 2 2
OB 2 KR S R AR, 22 S TR
(P =0.085,P =0.069,P =0.094) ; b J7 {5
LR EE B TR AR L (P =0.049) ,2 ZH 4 1L &
JEARUIEL |4 1M 285 8 vh U B U A, 4L 18] 25 S 4 e g it
(P =0.054,P =0.057) ; b 5 5] 5 2H A
B AR SULH A I R BEAR DA 42 1M 266 B wh UM B I 26
JELARE, ) 2 R G B X (P =0.091,P =
0.083,P =0.055) ; #h ' J7 ey 571 12t 4 4 0 3 B2 v DD
FIIL 2 b B PR T A Sl (P =0. 045, P =
0.014),2 4 il R AR VIME HLEL, 22 5 LG 38
SC(P=0.214) 5 #EJ7 Rl 20 4 il b BE AR DI L i
KA AR =L (P =0.048,P =0.032) ,2 4]
A B P UE LA, R 22 R Y R g it E B X
(P =0.051) ;#7777 e 4] 4 L B2 IR VDB 42 1l
b BE PP UL % 0 2 R BE P A IR R 4 (P = 0. 030,
P =0.048,P =0.013) ; £} J7 o 77 4 25 4 1 3 1 A1
DI | I 5 b B2 3% T AR il i 2 (P = 0. 049, P =
0.027) ,2 ZH 4= 1M 2 BE v UM bU B, 4 W) 22 5 e it

FEX(P=0.052), W&E2,
3.3 RELALAFENRER KHk44 HE Jf
SRR, 7S AR BRBCE kB /N ST E R, R
BeE o WL, JR AT D R R 40 A RN /0 A A R
I P 25 B s R [E A A/ B I PN 5 i 24
B AR WINIEIX, g I 240 A D35 22 Fn AR A A 7R 241
PN a= S AN SR W T = ) S T N
BB AL [ 48, B B B P i 240 P ik 20>, ] DL R i IR
FEIX, B I 240 B B9 S 34 22 78 5 At A AL R Rb 1 7
15 AV BB Sk R AU 3L AR AL BB TR A
TR /NGRS R AT A I8 A s D
TLET,

6 K BURE N VEGF 2 1 F1 FLK1 & 1 £
I, ZS A5 EE o S Hd AL
M D7 b R 2 AN 5 R R 4 VEGE B A
FLKI I RAm P m THE A4 (P =0.000,P =
0.000; P =0. 005,P =0. 009; P =0. 004, P =0. 008;
P =0.000,P =0.000) ; M J5 IG5 & 41 VEGF HH
RirkFHBEAALE, ZRLS%IHFE XL (P =
0.051) ,FLK1 13k @ THRL (P =0.047);
#NE TR 4] VEGE 2519 # FLKI 5 KA = 41K
TR AEIA (P =0.041,P =0.036) ; #ME J5 il &
2 VEGF [ FLK1 85 [ &k & 5 A L b
BOCHMBZERH LG FEX(P=0.175;P =
0.221) ;#ME A &R 4 VEGF 2 1/ FLK1 2 3%
REPE TR EEALL (P =0.045;P =0.047 ) ; #MEF
Jr AR A 4l VEGE 8 H  FLK1 & [ &k
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YR TG E4L(P =0. 047 ,P =0.044; P =0. 016, FIEEAL(P =0.042) ,2 2 VEGF H[F Rk L, 4]
P=0.011) s #MEJ7 R 24 FLKI SRR RE T ZRIG#R (P =0.051), WK 2 &3 %2,
_— ; | . - N TS 3 P b F O\ A T[S

(M

i 1AL

.

1 6 AXRKRBEIAREVURLER (HELE  x200)

@ S q:% |
) 6 AKRRRELAR VECE FAER (REALLE  x200)
3.4 BELNME Micro-CT#RELR TSR MAEEEFEE I, M5 BN 5 #0E 77 %5 & 24 1
SRS Sk PN L 768 G045 A0 365 AT, 076 =F ' s IXIR KL A EIEE BT, I 3B DA (] 4) o
957, TCHA S W R 5 AR 2 R BRI B Sk P I A T A A 6 4R FRBEH Sk 0 A A B I A 2 T A ol A A
BN , A B R, 52 M B A BRI R L, 2R WA %I E L. ©H
ARy HoA W s faE A AL AN B Oy R A A AR AR LA AN R A RN s A

< Y8R
",-r 2 p N
3, *
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3 6 AARBBLMALR FLK] FikiER (REALEE

x200)

F2 6 HRROBREFIERQNLERR VECGF FLKI ERAREKE x=s
AR A M (mpa - s) KR
k| *q(é/f ;5 O > {*; — ?}nﬁéﬁg VEGF(% ) FLK1(%)
A =E 10 26.41 £7.34  12.50+7.34  4.82+1.54  1.05+0.23 57.61 +11.4 82.16 +8.47
PRI 10 47.12+9.89 29.48+7.89  7.33£1.39  1.90£0.40  16.52£3.40 20.37 £6.43
faEr A U 10 41.31+10.93 27.84+5.91 7.52+2.63  1.72+0.83  38.93£6.54 58.21 +8.55
FNE TR R4 10 45.21+10.52 29.11+6.90 7.62+1.60  1.84+0.72 22.31 +8.67 40.35+5.44
FNE T E 10 41.02+11.35 27.16+6.35  7.49 £2.05 1.64+0.47  40.81%9.55 60.21 +7.53
A A 10 35.80+9.64  25.90+7.64  7.20+2.04 1.38+0.37  54.72+£9.42  75.82+10.44
FA{4 3.291 3.256 2.460 3.779 9.519 5.317
Py 0.019 0.020 0.059 0.010 0. 000 0.009

BB A R AR A AR R A R R T
BRILL (P =0. 000, P =0.000,P =0.000,P =0. 000;
P=0.009,P =0. 003, P =0.002,P =0. 001; P =
0.000, P =0. 001, P =0.001,P =0.000; P =0. 007,
P=0.015,P=0.011,P =0.005) ; #N& BRI R4 5
RN IR N AN K T AN RER LN A 2 NI = LS
FEHR, AR 22 R TG i X (P =0.051,P =
0.052,P =0.082,P =0.064) ; ¥ 5 (%5 F- 41 4h &
J5 v 2H 5 e A U I A AR I A i L L i
ERBEC N R iR, A 22 R Y G R
X (P=0.057,P=0.063,P =0.051,P =0.052;P =
1.000,P =0.222,P =1.000,P =0. 813 ) ; %% J5 & 7
YL AR | A5 2% T RS R T R L4l (P =
0.012,P =0.019) ,2 41 it 5 MR 4350 1ML 3 V2 ¥ 1
BoAHRESBHLEITFEE L (P =0.243,P =

0. 141) 3 #MEF Ty v 751 1 0 g 791 4 4 I AR | L A%
FE B A VAR A B I A R B 8 K R 4
(P=0.000,P =0.023,P =0.001,P =0.021;P =
0.000,P =0.015,P =0.000,P =0.007) ; #h& J5 & I
e I A AR I R T R LA AR R A A
KRF o F 4L (P =0.000,P =0.019,P =0. 000,
P=0.009), W33,
4 it it

e R AN S B 52 L 0 512 , K 300 e P o o 30 P K
ARG ZE YA RESE ONFH P~ HET, A 61
M ONFH & 5% i WL A i M 138 25 L il 7 1 o5
L AR % 2 R it H b R B R A a5
P i T A ol 2 R 3 B ONFH 1) £ Ji5 i 1
T HAth i 22 & AL AR T BB I FH B &R 5 5 i
A R a gl 50N B, RO AL T B R
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(HZHH

Q) A AL

(4) %P7 (R 2 4L )4 77 A 24 (6)#hFJ7 B =4
B4 6 HARBRELME Micro - CT EZHR
x3 6AARBRBIMERSHNER v+
205 PR (H) MEARF (mm’) MEXRHH(mm®)  MEERBUE(% ) 4R (um)
= HH 10 0.22 £0.05 10.01 +2.87 0.12 £0.03 62.93 +18.84
PR 2H 10 0.03 £0.01 4.20+1.23 0.02 £0.01 22.73 £6.93
fE A L 10 0.09 £0.02 5.93+1.23 0.05 £0.02 33.63 £10.41
FNE TR A 10 0.06 +0.04 5.13 +1.51 0.03 +0.01 28.53 +7.13
AN R 10 0.10 +0.02 6.15+1.88 0.06 +0.02 35.16 £11.29
B R R A 10 0.16 +0.05 8.45 +2.86 0.11 £0.03 51.80 +17.43
F 14 36. 442 7.080 27.869 8.371
P14 0. 000 0. 000 0. 000 0. 000

SIS P AR AR O A R AR R AR R, SRR T
ONFH py 564

Fi 4 v B XF ONFH g B & Ji oo 78 vp B i —r
h—EZE HGRT RARO HIE AR R AL B
AR B ER AR, FRATLAANE H B T A o R
W AN T TR R AP BUS T — = Br s . %
J7 Hh b 2 g kR A R A RS 22 A
BREMR AN B 4G I L S I 22 A B, RN K B

PH R AR, 2 U A I 355 0 1k R, 4 5 3L 2R b I
B MLELEZ ). TR 3P S5 C 2k S kb
B A R R R P ONFH XS R BRUs R ahil
BRI o ARSI, FRATTR K R
ONFH #11 t — 0 X — & 7 X s ONFH K
BB B Sk ML A A 75 RS2 R Z BT ERATT A 2R 5 F 5T
RIS TR BORAAR ORI T e A1 [ B 3 B
ZENI T BAE S S AT U R M R M ONFH
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B BB ER

R T KN T 25 RV E PRI A5, S B 3R AT
VEFH T AT ONFH 14 rf uig 24 fil B A= ALFE by P
SR @ AL 2 =B e KR PR LR 2
TR A B R A, LI I AR |38 80 4 38 A
TR, TR R T T8 I L2 f5i3 B 2 5% i 5 |2 1 ONFH
HINEYT Bz,

SEIE HIRATTUL SR 2R B 7 g ko K R Sk b
2B BEE BRI N R LR A SRR A
WIS, M 456 Micro — CT i HoAR & — I
BRI A R T v, G R S s RN ) 2 (B A AR
AT B KRR OCR , R AR U & R e
AL I R D RE AR, EL )12 R Rk
TAEFR SRR ARG IRFFE 7 o FESLR AT
WEE F R PE ONFH K BRI B Sk P I o 245 #
BIANTE IS AN BRI AR R i 45 2 T AR A
A8 PR BE AT, i Ak O Fe KRR Sk Py i A
TRt A 1 BT 0 R A 2 R ) A v O A AR
FECL IS 2 TR R I A8 S Bt 14 T, SRR T AR
SCREARHEBCR PE ONFH K BB MBS, B s
Sk MR AR FRARAS , XA B F I8 Sk N A .

VEGF J& 5242 M 48 A= i B, nl e S
AR T8 B2 i, 5 H A2 0K FLKL 454, a1 g i
MAEARL o 7R TE ONFH Rt frp &k
T B R B 4 3 W VEGF, (o FL 7 BB Sk v 4 32
IRFEAR , E T B A R A A i . A
H ORI VEGF165 JE[HI#% YL iR y7 g e #F ONFH Zh# (1)
MBS A SR, AT L5 E 3 K 1 ONFH
KEUBEL M VEGF 1 FLK1 48R 11 35 MK, Z8%h
B ITIRIT G , X S A T AR R I R KO B Tt
LR T ANE T R P ONFH L4516 52 i 4 T ]
REAIIE N Sk P9 VEGF il FLK1 [ 8 1 A %

L 0 AR 32 17 FH 9 2R A 5 | ke g I 4G a8 25 L 0t
WAL S, 1R ONFH Y R, A BF ST R AT 138
RN T 3% ZE P ONFH K R A% I A RN I ¥ 38 22 48 b
R BoR AN 5 ERER LM T TG TC \LDL F1 ApoB
&, JhE HDL T ApoAl & i, [ it REFFARISR 1
ONFH K FR A IS BEAR Y U E A 2 3. $80R
#NE T RETE— 8 TR EE bk R M ONFH K B %
) XL ARV A2 s o

AR A RAE R, #MEF Jr Refe i &= M ONFH

REUBCR M8 52, 203 R Sk LB PR,

YEFIATRE S5 T 84 B A S N VEGF 1 FLK1 (428

HERIRA %, HANE 5 i A7 3805 i AR U

4, ANE T s ) R BT RO TR A A L

5 SEH
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AL A B SR LA BUE X & K i e T |
| EXARE AT HEAS AR CHRGARRL T BB, ARSI S AR A% R E R SN, |
LR R R AR AL R P IE R A R A LIRS A R LR 5 38 5 I A R |
| ARATIL A A T 5 AL SR R 80 U6 RS B0 B 7 B RS AR L, Ml A S B SRR 89 06 R A AR
R ST, B AR R U e O, B 5 AR S 2 38 77 80 U6 SRR A T, L R e AR R 16 A |
| BES, 5 B A £ 6 16 R A PR SO X |
EXBR AR ARAT AR, R 600 ~800 F, 5K B 0 ik AR, SRR KA XA
5 A R MBS E B RS R A R AR PR R, R S ARE NS, XK AR Ak

PABUR MO TR . IEHAE SO Word #5 XK E BRI, A EAE Y A BURAR S i ) TAE A R
R AL A A B TS B, MR A B B e AR R AL, e AR (45 A Y AT) kS kAT
DERI A SRR R TR A AR E IR e At X (R A AR AR AR A AR — SCLK R |
: F){ Orthopaedic Surgery) ) ,# 28 “ & Lk 3x" B iE R TAEE4L, :
L BTEEHE 2016 428 A 15 B 24 B AMRA K LR E AR, i
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