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ABSTRACT Objective:To compare effects of resveratrol, puerarin and the compounds on peak bone mass in rats. Meth-
ods: Forty SPF Wistar rats weighed 109.45 g to 119.44 g with an average of 115.87 g were selected. After 3 days’ adaption, rats
were divided into control group (the same volume of distilled water per day) , puerarin group (15.4 mg/kg puerarin daily) ,
resveratrol group (8.4 mg/kg resveratrol daily),compound drug group (daily dose of 8.4 resveratrol added 15.4 mg/kg of
puerarin) and 10 in each group. The body weight of the rats was monitored at every 7 days and body bone density was measured
at every month. All rats were sacrificed after 3 months. The bone mineral density of femur and vertebrae was detected by dual
energy X-ray absorptiometry ; bone biomechanics, VG staining was used to analyze bone histomorphometry ; ELISA was used to
detect serum bone metabolic index and microstructure of femur were scanned with Micro—CT scanner. Results: There were no
significant differences in body weight among groups during exoeriment. Bone mineral density results showed BMD of femur and
vertebrae in the other three groups were significantly increased,and R+P group was significantly higher than PR group and

RES group (P<0.05) by compared with CON group ; three-point bending and compression test results showed compared with
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CON group , other three groups of femoral and vertebral maximum load values were significantly increased ,and P+R group was
higher than PR group and RES group,but elastic modulus was not statistically significant. Bone histomorphometry showed that
number of trabecular bone in other three groups were significantly increased compared with CON group, separation of trabecu-
lar bone were significantly reduced , continuity was improved ,and R+P group was significantly better than RES and PR group.
The results of Micro—CT scan showed that separation of trabecular bone were significantly reduced , continuity were improved in
other three groups,and R+P group was significantly better than RES and PR group. The numbers of trabecular bone (Th.N),
trabecular bone thickness (Th.Th) ,volume of trabecular bone (BV/TV) in PR group,RES group and R+P group were signifi-
cantly higher than CON group , but trabecular bone separation (Th.Sp) was significantly reduced. Serum levels results showed,
level of OC in the other three groups were higher than control group (P<0.05) , content of TRACP 5b decreased ,and level of OC
in P+R group was significantly higher than PR group and RES group, content of TRACP 5b was no significant change. Conclu-
sion : Compound of puerarin and resveratrol assigned in a 1:1 ratio could improve bone mineral density and bone mass in young
rats ,enhance biomechanical properties of bone, promote mineralization and maturation of osteoblasts, inhibit osteoblastic bone

resorption, and is better than the role of their respective monomers. The paper showed that traditional Chinese medicine com-

pound medicine will be used as a new way to prevent and treat osteoporosis.
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Tab.1 Changes of body weight of rats among groups(x+s,g)

415 RA(H) 4 J 8 JH 12 4

CON #H 10 146.78+16.72 198.00+12.21 212.67+16.93
PR 4 10 152.11£8.68" 199.78+9.82 214.22+7.46"
RES 2 10 150.56+9.37" 200.33+£6.37" 199.56+6.37"
R+P A 10 150.89+13. 111k 199.37+13.34%22 202.25+10.66°53
FAi - 0.311 1.147 3.840

PA{i - 0.818 0.345 0.019

T 5 0 B4 L4, "9 =0.895 ,%¢=0.359 ,%¢=0.265,"'¢=0.624,"¢=0.535,"¢=2.292 ,"'4=0.612,%g=0.24 ,%g=1.647 ,P<0.05; 15 PR 4 It % ,"¢=0.836,
©4=0.078 ,%¢=2.909,P<0.05; 5 RES 41 Lt ,"'¢=0.065,%4=0.149,%¢=0.685 , P<0.05

Note : Compared with control group,*q=0.895,%¢=0.359,%¢ =0.265,"¢=0.624 "¢ =0.535,"¢ =2.292,°'4 =0.612,%¢ =0.24 ,¢ =1.647 , P<0.05 ; compared
with puerarin group, ¢=0.836,%¢=0.078 ,%¢=2.909 , P<0.05 ; compared with resveratrol group ,'q=0.065,%¢=0.149 ,%¢=0.685 , P<0.05

R2 FARAMHEBREEXRETBEEERNER (v+5,g/cm?)
Tab.2 Results of BMD of whole body of rats at different time points among 4 groups (x+s,g/cm?*)

25 =% 4Q20) 1A 240 H %34 A
CON #H 10 0.135 0+0.008 4 0.142 0+0.005 6 0.147 0+0.006 3
PR 4 10 0.136 0+0.003 9* 0.150 0£0.004 2 0.156 0+0.004 9*
RES 21 10 0.134 0£0.009 3" 0.149 0£0.010 0 0.156 0+0.007 9"
R+P 4 10 0.134 0£0.005 0! 0.151 0£0.006 4 22 0.164 0£0.006 94
FAa - 0516 2.193 4.893

P{a - 0.675 0.108 0.010

e 5 XFR Y A, "9 =0.341,P<0.05;%¢=3.614,P<0.05;“g=3.566,P<0.05 ;"'9=0.252, P<0.05 ;"4=1.931,P<0.05 ;")¢=2.817 , P<0.05 ;"'¢=0.323 , P<
0.05;%¢=3.347,P<0.05;¢=5.754,P<0.05; 55 PR 41 Lt 4% ,"¢=0.997,P<0.05 ; ®¢=0.413,P<0.05;%4=2.989,P<0.05 ; 55 RES 41 It 4% ,“'¢=0.00,P<0.05 ;

“q=0.533,P<0.05;%g=2.412,P<0.05

Note : Compared with control group,*¢=0.341,P<0.05;%=3.614,P<0.05;¢=3.566, P<0.05 ;"'4=0.252, P<0.05;"¢=1.931,P<0.05;"¢=2.817,,P<0.05;
dy=0.323,P<0.05 ;%¢=3.347,P<0.05 ;°g=5.754 , P<0.05 ; compared with puerarin group,"¢=0.997,P<0.05;%=0.413,P<0.05;%¢=2.989, P<0.05 ;com-
pared with resveratrol group,“/¢=0.00,P<0.05;%¢=0.533, P<0.05 ;“¢=2.412,P<0.05
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®3 BAXRREBTNESEEISZERNLE R (x+5,¢/cm?)
Tab.3 Results of BMD of femur and vertebra of rats among

4 groups (x+s,g/cm?)

25 B (JO) JBe i

CON 4 10 0.118 0+0.002 8 0.128 0+0.003 3
PR 4 10 0.125 0+0.002 0 0.138 0£0.002 1=
RES 4 10 0.125 0+0.001 3" 0.140 0+0.002 7"
R+P 4 10 0.134 0+0.002 5! 0.149 0+0.001 8***
FA{8 - 4.225 8.360

PA{E - 0.016 0.001

e SRR R, "q=6.433,P<0.05;°¢=8.085,P<0.05;"¢=7.171,P<
0.05;"%¢=8.9,P<0.05;'9=13.479,P<0.05;%=17.667,P<0.05; 15 PR 4
L4, "q=8.89,P<0.05;%¢=12.577,P<0.05; 5 RES 41 L% ,"¢=10.1,
P<0.05;%9=8.771,P<0.05

Note : Compared with control group,q =6.433,P <0.05;%¢ =8.085,P <
0.05;"q =7.171,P <0.05;"%¢ =8.9,P <0.05;"'¢q =13.479,P <0.05;% =
17.667 ,P <0.05 ;compared with puerarin group,”q =8.89,P <0.05;% =
12.577,P<0.05 ; compared with resveratrol group,q =10.1,P<0.05;% =
8.771,P<0.05

x4 BEHRRRE=ZSTHIRBER (xx5)
Tab.4 Results of three—point bending experiment of drugs

in femur among 4 groups(x+s)

4151 BB R AT (N) AR (Mpa)
CON 4 10 70.92+13.25 8 866.25+2 267.88
PR 4 10 129.56+14.40" 10272.38+1 140.99*
RES 41 10 129.10+16.54" 11 364.75+591.16"
R+P 4 10 141.0813.41°"" 10 862.80x1 479.5522
FH - 19.89 0.912

P1H - 0.000 0.453

VE: 5 IRL L g =9.476 , P<0.05;%=1.751 ,P<0.05;"¢=8.681 , P<
0.05;"%¢=3.371,P<0.05;"'¢=11.769,P<0.05 ;¢ =2.332,P<0.05; 5 PR
4 &, g =0.171,P<0.05;%=0.999,P<0.05; 5 RES 4 It % ,"¢=
0.187,P<0.05;%=0.996 , P<0.05

Note : Compared with control group,”q =9.476,P <0.05;%¢ =1.751,P <
0.05;"q =8.681,P <0.05;"¢ =3.371,P <0.05;"¢ =11.769, P <0.05;% =
2.332,P <0.05;compared with puerarin group,q =0.171,P <0.05;% =
0.999,P<0.05 ;compared with resveratrol group,q=0.187,P<0.05;% =
0.996, P<0.05

JBE R = A S R A 1 R 4 i 0 2

A B = e I A1, 5 CON 4iAH b, H
A 3R BB B e KR A B & TR, B P+R 418
T PR 41 RES 41, 11 45 20 1] 35 o A58 2 {E o 48 i1
SRR A) s e 4R 5 T A, 5 CON 414
Eb, PR 21 RES 2 K FRME B fie R 3 for (B S 25 7 o, P+
R 4 2 TR, H22 A Gt 2F i 30 45 L 50 4 H
H s R B AR (R 5) .

2.3

x5 BHXREBEFABLER (vss)
Tab.5 Compression experiment of drugs in vertebrae

among 4 groups (x+s)

ikl R R R BT (N) SRPERLAE (Mpa)
CON 4 10 238.01+54.77 327.25+26.78
PR 4 10 293.50+31.30" 440.87+82.02*
RES 41 10 309.46+43.38" 409.37+84.28"
R+P 4 10 339.80+£49.57!"! 389.40£58.86 2
FAi - 4.648 0.647

PA{a - 0.011 0.592

e H IR A, 9=2.782,P<0.05 ;%g=4.164,P<0.05 ;"¢=3.234 ,P<
0.05;"%¢=2.937,P<0.05;"'4=4.357,P<0.05;%¢=3.039,P<0.05; 55 PR 4
A, Mg =2.497 ,P<0.05;%=1.612,P<0.05; 5 RES % H. %% ,“'¢=1.457,
P<0.05;%9=0.614,P<0.05

Note : Compared with control group,”q =2.782,P <0.05;% =4.164 ,P <
0.05;"q =3.234,P <0.05;"%¢ =2.937,P <0.05;"'q =4.357,P <0.05;% =
3.039,P<0.05;compared with puerarin group,®q =2.497,P <0.05;% =
1.612,P<0.05 ; compared with resveratrol group,*q=1.457,P<0.05;% =
0.614,P<0.05

2.4 KERE VG Yetasrtras 7

Kl 1 Frs, 5 CON 414k, PR 41 .RES 41 #1
R+P A 15 /NRECE B 3Gm, B/ NG ey B W]
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2.5 B%H Micro—CT Hi4h R

&l 2 A B Micro—CT 45 45 5 i) 3D 1 gt af R
B, RA BB AT 0L, 5 CON #H B, PR 41 \RES
HA R+P H KRB E/NREHES, WHK
2 BN ESE M H R+P 4 8 &L T RES 1
PR 41, H Micro-CT s tn B4R E/xR, 5
CON #H#H b ,PR #H .RES #H fil R+P 24 fi*) vBMD | ‘i
NEEH (Tb.N) (H/NRRJEREE (Th.Th) &2 1, H
ERAGIIFE BN EE (Th.Sp) BHFE
i, HERAGIFEL(ER6) ;UL B4R SE 1
N AT R VG Yo g A —2
2.5 REUMIE H OC #1 TRACP 5b & &7 #4521

m#k 7 Fr~, 5 CON 44tk ,PR 41 .RES 41 #1
R+P ZH 1My H OC 5 & X3 fin , TRACP 5b & i ¥ %
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£6 BAKXRIMFH OC 1 TRACP 5b Tk 45 R (2+s)

Tab.6 Changes of serum OC and TRACP 5b in rats among
4 groups(x+s)

415 B () OC(ng/ml) TRACP 5bh(U/L)
CON #H 10 370.07+28.46 3.35+0.53
PR 4 10 495.43+52.31" 1.96+0.17*
RES 4 10 478.52+20.27" 1.89+0.41"
R+P 4 10 629.21+43.64°! 1.89+0.4422
FAH - 9.632 3.142
P4 - 0.004 0.048

W HXIEAL e, "g=5.441,P<0.05 ;°9=6.859 , P<0.05 ;°¢=7.467 ,P<
0.05;"¢ =5.496,P <0.05;"q =4.518,P <0.05;"¢ =6.573,P <0.05;"¢ =
8.679,P<0.05;"q =4.837,P <0.05;'¢g =10.588, P <0.05;% =11.268,P <
0.05;%9=11.529,P<0.05;*g=2.649,P<0.05, 5 PR 41 Lt 4% ,"¢=10.685,
P<0.05;%¢=5.196,P<0.05;%¢=0.66, P<0.05 ;%g=4.781,P<0.05; 15 RES
20 H 8,7 g =14.819,P<0.05 ;%9 =7.473,P<0.05 ;¢ =2.867 ,P<0.05 ;"¢ =
1.214,P<0.05

Note : Compared with control group,”q =5.441,P <0.05;% =6.859,P <
0.05;%¢ =7.467,P <0.05;"¢ =5.496 ,P <0.05;"q =4.518,P <0.05;"¢ =
6.573,P <0.05;"¢ =8.679,P <0.05 ;"¢ =4.837,P <0.05;'g =10.588,P <
0.05;% =11.268 ,P<0.05 ;g =11.529,P<0.05 ;"¢ =2.649,P<0.05. com-
pared with puerarin group,®q =10.685,P<0.05;%q =5.196,P<0.05;% =
0.66,P<0.05;%g =4.781,P<0.05 ; compared with resveratrol group,q =
14.819,P<0.05 ;%¢=7.473,P<0.05;°¢=2.867,P<0.05 ;“¢=1.214,P<0.05
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BT R WSS LI RE A 25 5 Ja W 25 8, TR
T (D) EAREA I MALHE B A 5 5k g 4R 3)
RAEAE ol 790 8 AR 2% I 590 e PR T3 97 0 Ml
LB B A I JIE LA 9 R TR % 5 e M B 55
7, (2) A Z P BB A Y LS P/ MECR S DA
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*7 FBHKXBRERE Micro-CT A REEMLIBIE D7 (xxs,n=10)
Tab.7 Parameters of cancellous bone of femurs by Micro—CT scanning among 4 groups(x+s,n=10)

21 3] VBMD (g/cm?) Th.N(1/jum) Th.Th(um) Th.Sp (pm)
CON 1.155 0+0.244 1 0.022+0.004 7.07£0.37 49.18+7.58
PR 4] 1.736 0+£0.094 8" 0.036+0.003* 10.47+1.05% 29.80+4.14*
RES 41 1.626 0+£0.075 1" 0.034+0.002" 9.70+0.64" 23.09+2.99"
R+P 4 2.255 0+0.071 9! 0.045+0.003%22 10.81£0.705 21.55+0.854
FAH 7.686 15.85 3.94 8.25
Py 0.026 0.003 0.087 0.022

5 R IR 4,9 =6.657,P<0.05 ;%¢=7.897 ,P<0.05;"¢=9.815,P<0.05;"%¢=6.89,P<0.05;"'¢=15.729,P<0.05 ;%¢=6.702,P<0.05; 15 PR #4{ [t %,
1g=6.21,P<0.05;%¢=0.469 ,P<0.05; 5 RES 4] L4 ,“/¢=9.903 , P<0.05;°¢=0.00, P<0.05

Note : Compared with control group,*q=6.657,P<0.05;%¢=7.897,P<0.05;"¢=9.815,P<0.05;"¢=6.89,P<0.05;"'¢=15.729 ,P<0.05 ;¢ =6.702 , P<0.05 ;
compared with puerarin group,“¢=6.21,P<0.05 ; %¢=0.469 , P<0.05 ; compared with resveratrol group,“¢=9.903, P<0.05;%¢=0.00,P<0.05
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becular structure was scattered ,degree of separation was large

KB BT BES UI - VG et (x4)  1a. CON 418 /N 3% 6 4R 25 F9 R i, 40 B9 2 K
1b. PR 418 /NERUIR G5 R 50, A B Ak 1eo RES 4145 /N2 [0k 45 ¥ 558 75 5, 40 185 S

B 1d. P+R AL /DR RPR S5 4 B0 L 23 8 /)

Fig.1 VG staining of undecalcified sections of tibial epiphysis (x4) 1a. CON group showed tra-

1b. PR group showed trabecular

structure was few and scattered , degree of separation was large 1c. RES group showed trabecular
structure was few and scattered , degree of separation was large 1d. P+R group showed trabecular

net structure was relatively dense, degree of separation was small

B, S BALAAR 20 SU1 25 2 07 1 1 A8 A A 00 . & v] LLE
id Th.N Th.Th . Th.Sp %5 S8 4 i it o A SL 538 1
& VG Gy o fl B Micro—-CT H1 4 X3 T8 &8 31 4t
SEVETIESE VG Y ti & X IR B R e LT B BN
TR IEAT e, DB /NG ) R 50 25 4 B 3% S
T 25 W AV FHARICR , & DN 2 2 ) o 5 0 B 1l 25
FIFEATPEM o 1 Micro—CT 4 45 A & X RE AR 3 17
360° A [a) 1 BEF1 4, AR5l kB AL X A
FEHHE R BRI AT A, 13 B A I ORS A 25 44 1

B 2 R BRBCH AL BT Micro—CT 454 3D T 42 [#  2a. CON 45 /NEF B 2b. PR 4 /)
R 2¢. RES 41 H/NEEECE  2d. P+R 41 /DR B

Fig.2 Reconstructive 3D of cancellous bone of femurs inrats 2a. CON group showed trabecular
was few and scattered  2b. PR group showed trabecular was light dense  2¢. RES group showed

less dense of bone trabecular  2d. P+R group showed compact structure of bone trabecular

AR E B DN =2 A ] 1 R B B R 11
Hro ARFZH N VG YL o [EFT Micro—CT 4 = 4k &
B E /N ECE B FE B RN SR v EOWE
AR Y B T E/NERR S Y
IR, DA o8 R B o X%, B A o A U
¥4 o Micro—CT HH s AL Fe bt s« EAR K 3L
WL e 2 1R B S BN R L N
JEL B KRR Ay L, BRI N A B R B R A
A BB EE e NEREH . EEEERTE
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