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Effects of promoting blood circulation to remove meridian obstruction combined with medicinal guides on related os-
teogenesis factors in rabbits with femoral head necrosis WANG Rong-tian ,KONG Xiang-ying, TIAN Neng ,LIN Na*,
and CHEN Wei-heng’. * Institute of Chinese Materia Medica,China Academy of Chinese Medical Sciences ,Beijing 100700,
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ABSTRACT Objective:To observe effects of blood circulation promoting compounds combined with medicinal guides on
content of bone glaprotein (BGP) ,bone morphogenetic protein-2 (BPM-2) and expression of BMP-2 mRNA in rabbits with
femoral head necrosis, and explore its mechanism. Methods : Ninety-eight healthy Spragur—Dawley male rabbits were collected
and weighted 2.2 to 2.8 kg. Eighty-four rabbits were built femoral head necrosis model by freezing left femoral head in liquid
nitrogen, then randomly divided into 6 groups, 14 in each group. The 6 groups included model group, promoting blood circula-
tion to remove meridian obstruction group , promoting blood circulation to remove meridian obstruction combined with achyran-
thes bidentata group,radix angelicae pubescentis,asarum group,and platycodon grandiflorum group,other 14 rabbits were
sham operation group. While drug groups were administrated corresponding Chinese herb after molding, model group and
shamp operation group were given saline. Recombinant human granulocyte-colony stimulating factor ( 30 pg-kg™-d™ )were
injected into all rabbits for 7 days. Samples were taken on the second and fourth week ,the content of BGP and BMP-2 were
detected by enzyme-linked immunosorbent assay (ELSA) and radioimmunoassay (RIA),histopathological changes of left
femoral head were observed by Hematoxylin and Eeosin staining (HE),and expression of BMP-2 mRNA were tested by fluo-
rescence in situ hybridization. Results ; Compared with sham operation group, the rate of empty lacunae femoral head were ob-
viously increased in model group,and the content of BGP were increased on the second week ,and BMP-2 and BMP-2 mRNA
were decreased on the fourth week. Compared with model group,the content of BGP,BMP-2 and BMP-2 mRNA were higher

both of the second and fourth week in promoting blood circulation to remove meridian obstruction group. The rate of empty la-
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cunae femoral head were lower in achyranthes bidentata group,BGP,BMP-2 and BMP-2 mRNA were higher on the fourth
week. The rate of empty lacunae femoral head were lower in platycodon grandiflorum group,and BGP were decreased on the
second and fourth week , BMP-2 were lower on the second week ,while BMP-2 mRNA were decreased on the fourth week ; the
content of BMP-2 and BMP-2 mRNA were increased in radix angelicae pubescentis group on the second week; while there

was no change in asarum group. Conclusion: Radix angelicae pubescentis can increase the content of BGP,BMP-2 and ex-

pression of BMP-2 mRNA ,which is an effective mechanism of preventing femoral head necrosis.
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Tab.1 Effects of different messenger drugs on the rate of

empty lacunae femoral head (x+s,n=6)

20 5 2 44
PAFARA 10.4+2.6 11.6+4.1
AL 38.3+4.0" 45.9+3.3
=il 14.1+3.8" 21.9+2.0%
R 12.8+3.6 11.5+2.0"
g 12.543.2 12.744.3'%
uibaEl 17.6+7.2% 12.9+3.4%
et v 23.8+5.6" 30.1+6.8

T S HFRG AL, =-14.9 ,%=-15.92, P }<0.01, SHMYI AL,
Mg =12.67,%9 =5.06,% =10.83,¥g =13.54, % =7.61,% =6.45 74 =6.38,
15,=6.84, =720, P<0.01, ‘S 2 HAR , 1g=4.88, P<0.01
Note : Compared with sham operation group,”t=-14.9 ,“%4=-15.92,P<
0.01. Compared with model group,"q =12.67,"% =5.06,"¢ =10.83,%¢ =
13.54,% =7.61,'% =6.45 74 =6.38 % =6.84,%4 =7.20,P<0.01. Com-
pared with activating blood group, “'¢=4.88 , P<0.01

F2 ARESIZEHGIME BGP BI#ND (3+s,ng/ml,n=6)
Tab.2 Effects of different messenger drugs on BGP
(%+s,ng/ml,n=6)

20 51 2 JH] 44
ThFARA 3.31£0.56 3.0120.32
AL 3.95+0.59% 3.39£0.19
g 4.62+0.499" 4.89+0.6 5"
By il 5.32+0.29"2¢! 5.45+0.53%
LSl 5.04+0.39" 5.26 +0.45"
Y2 4.87+0.61" 4.93+0.2 4"
et 4.06+0.46 4.37£0.25"

TE: SOTFARAIE,1=2.74,P<0.05, SHIBIH HE, q=3.87 Y=
4.83, P $4<0.05;"4=6.33,%¢=5.47,%¢=8.93,%% =12.33,"4=10.56,%¢ =
9.16,%4=5.52,P ¥J<0.01, SiHHE4I LI, 9=3.84,%=3.97,%¢=3.28,
“g=4.01,P #J<0.05

Notes; Compared with sham operation group,*t=2.74,P<0.05. Compared
with model group,"q =3.87,%q =4.83, P <0.05;"¢ =6.33,%¢ =5.47,"¢ =
8.93,%q =12.33,"¢ =10.56,"%¢ =9.16," =5.52,P<0.01. Compared with
activating blood group,“'¢=3.84,%¢=3.97,%¢=3.28 ,“¢=4.01, P<0.05
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F3 ARESIZHAXME BMP-2 & 2R R E S BMP-2 mRNA BIZ5M (x+5,n=6)
Tab.3 Effects of different messenger drugs on BMP-2 level and BMP-2 mRNA expression(%+s,n=6)
1M7E BMP-2(pg/ml)

B3k BMP-2(10D)

2151

2 45 2 4 48
PhFARA 637.28+77.22 667.65+17.31 0.359+0.012 0.36120.015
e 659.17+45.91 601.68+52.94" 0.380+0.09a2 0.345+0.007
1w 746.45+50.43" 704.55+22.82' 0.393+0.002" 0.402+0.009"3
I 757.02+18.46" 763.02+£9.22%3 0.40620.008"* 0.4170.012"¢
pLiNEERE 801.79+82.76"! 736.02+41.190" 0.387+0.011"" 0.388+0.014"°
EliEa:| 735.32+53.55" 709.40+59.13"% 0.4050.011"> 0.4150.012"¢
T AL 668.38+73.02 639.84+23.23 0.385+0.008 0.38620.013""7

T ST AR, 1=2.90,%=2.27 ,%=-3.23, P 3J<0.05, SHAEIL] 5, g =3.89,%g= 4.03,"%¢=3.83,"%=3.74, P $]<0.05;'%=4.34,%4=6.25,
g=6.45,%=7.207 ,"¢=6.84 ,%¢=6.47 ,"%=7.94 ,"1q=7.53,"°¢=11.74 ,"%4=14.85 ,"%4=14.47,"%=9.00,""¢=8.47 , P 3]<0.01 , S{F 4 L5, "9=4.36,
24=3.99,%¢=4.89,“¢=4.01,¢=4.39,*%¢=4.56,7g=4.10, P $}J<0.05

Notes ; Compared sham operation group,1=2.90,%=2.27,%=-3.23, P<0.05. Compared with model group,"q =3.89,"¢=4.03,"%¢=3.83,"%4=3.74, P ¥J<
0.05;"%q =4.34,%¢ =6.25,"°¢ =6.45 "¢ =7.207,"q =6.84 ,"%q =6.47 ,"°%q =7.94 ,"'q =7.53,"°¢ =11.74 ,"q =14.85,"°¢ =14.47 "¢ =9.00, "¢ =8.47 ,P<0.01.
Compared with activating blood group,“'¢=4.36,%=3.99,%¢=4.89,“¢=4.01,%¢=4.39,¢=4.56 ,"q=4.10, P<0.05
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Fig.1 Effects of different messenger drugs on
BMP-2 and BMP-2 mRNA expression in femoral head at the fourth week (HEx200) 1a. Bone marrow cell of sham operation group showed BMP-2mR-
NA expression 1b. BMP-2 mRNA expression was decreased in model group 1c,1d,le. BMP-2 mRNA expression in activating,radix angelicae
pubescentis and achyranthes bidentata group were higher than model group 1f. There were no significant difference between asarum and model group
1g. BMP-2 mRNA expression in platycodon grandiflorum group was lower than model group  1h. BMP-2 mRNA protein expression was negative in sham

operation group
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