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Study the effects of Zhugu ( ) capsule on postm enopausal osteoporosis in ovariectorm ized rats

CHEN Shao-hong, HU Sum in, ZHAN G Jian-jun, LI W ej WANG Jing-xia OU Ltna GAO Xuemin Laboratory
o the TQM, P reclinical M el ical College of Beijing University of TCM, Beying 100029 China

ABSTRACT Objective To observe the effects of Zhugu( ) capsule on osteopomtic mts caused by
ovarectan izy M ethods Sixty female SD rats at the age of sxkmonths were randomly dvided nto sk groups
(10 rats every goup): Groupl (shan operation group),Il ( ovariecomizy group), III( ovariectom izy + Gushukang
granu k gwoup), IV (ovarecom zy+ high-dose Zhugu capsule group) V ( ovariectan izy + m idd k- dose Zhugu
capsule group), VI ( ovariectan izy+ bw-dose Zhugu capsule group). The axungh p ieces of the ovaries position
were excised in the goup I . The ovarieswere excised n the other groups tom ake anm alm odel of postm eno-
pausal osteoporos s Group I , II wemw fedw ih 1. 3% B-cycbdxtrin at he dose of 1 m 1/100 g goup III was
fed w ih Gushukang ( ) granulk at the dose of 2.7 g/kg gwup IV, V, VI were fed with Zhugu ( )
capsule at the dose 0f400, 200, 100 m g/kg respectively Bone m ineral density( BUD) of the kft fanur and the
second lumbar vertera bian echanical properties of fanur by three point bend ing test bone h stan orphan etric a
nalysis of thig seum contents of estrad bl ( E, ), calcitonin (CT) and bone gal proten (BGP) by he radbin-
munoassay (RA) werem easured respectively at the end of the 3rd month R esults The BUD of the left fan ur
and the second lunbar vertebraw ere decreased afier ovariectan izy mts (P < 0. 05), w hich demonstrated the arr

malmodel of postm enopausal osteoporosis w as estab lished successfilly As conparedw ih the group II, the
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BMD of imbar and fanur in group [V were ncreased (P < 0. 05 P < 0.01); the bomechanical properties of
fen urwere ncreased (P < 0.05); the hisiom oiphom etric analysis of the tba had s ignificantly mproved (P <
0. 05); the serum contents of CT and BGP w ere increased (P < 0. 00L, P < 0. 01). As can pared w ih group III,
the m axim um deflection n group IV was increased (P < 0. 03); the pet of trabeculh Hm atbon surface (TFS) in
grwoup IV was ncreased(P< 0.01); the semm contents of CT and BGP in group [V were ncreased (P < 0. 05,
P< 0.01). Conclision Zhugu capsule can ncrease BAD of ovarectomized mats mpmwove the b bmechanical
properties of ovariectan ized rats and reduce the ncidence rate of fracure which have inh bition for bone bss of
ovariec tan ized rats

Key words Osteoporws i posmenopausa] Homones  Bone m neml density B ian echanical prop

erties H isom opphometry

2d 10d , 2d2d s
) 1/3 )
) , LexaQwn ( )
1
11 16.4 (
111 ( ) (
) , , )
3 g 364 5mg) (E,) ( BGP) (CT)
B- 17 SPSS11.0 s
112 ( , : + (x £5) s (One
040603) B- way ANOVA), P< 005
12 6 SD 60 , (200%20) g 2
( ) , ,
13 10% 350 mg/ kg s
s 1.5 an s
, 1 21 BMD 1 s
, , I D~ VT BMD ,
, 3 (P<0.05); 1 ~VI
14 (P> 0.05), s BMD
, , ., NORLAND X236 I i s (P <0.05);
X ( ) 2~ 4 , II , IV , (P< 0 05)
(BMD) BMD I S~ VI ,
15 , 6 (P<0.00LP<0.05P<005P<0.01); I Y
s , + s + , (P<0.05P<001) IV~ VI
( [ T Iwvv v BMD Il s (P>
[ 1 1 m1/100 g (L33% B- 0.05) BMD s
), HI 2.7 glkg ( 8 ) ( BMD ,
), IV V. VI 400 200 100 mg/kg ( BMD ,
842 ) ( ) 22 2 I
16 il
1. 61 BVD 2 s (P<0.001 P< 0001 P< 0.0l
, NORLAND X2-36 X , P<0.001) I , IV ,
(0.5%0.5) mm; 30mm /s 6 55 an (P<0.01); IT' IV V
162 WD-1 , (P<001,P<0.001P<
( ) , 0.001); III~ VI s
25 mm, 2 mm /m iy - , (P< 000LP<0.00L,P<0.00L,P< 0 05); IV V
> (P<0.05P<
163 14, 0.0LP<0OO01) IV V VI il , 'V
35~ 40mg/kg ( ) , (P < 0.05)



* 600

10 19 10

China J Orthop& Traumg Oct 2006, Vol 19 Na 10

1

(v £5 g/an?)
Tah 1 The BMD of lun bar and fan ur i different groups(x Ts g/an?)

Before treament

A fter tream ent

G roups Rats Lum bar Femur Lum bar Fenur

(1) 9 0.308 2%0. 129 0 0. 2315 0. 021 3 0. 120 0%0. 013 3 0. 162 2 £0. 007 2
(1) 9 0.272 1%0. @25 2 0.212 4 0. 017 1* 0. 109 6%0. 005 0 0. 143 7 0. 003 6%~ 2
+ (100 9 0.272 8%0. 019 1* 0. 205 3 £0. 019 2* 0. 109 8X0. (08 & 0. 152 3 £0. 009 2°*
+ (IvV) 10 0. 281 7%£0. 030 9* 0. 211 4 20. 016 5* 0.119 00. 007 T 0. 154 4 0. 010 5™
+ (V) 10 0.28 1£0. 28 4* 0.213 7 F0. 018 2* 0. 116 8£0. 005 4 0. 151 1 £0. 007 0*
+ (VI) 10 0. 28 2%0. 27 1* 0. 206 8 10. 021 8* 0. 112 4%0. 002 2 0. 150 8 £0. 006 9**
I ,%P<0.05 % P<0.0l,%**“P<0.00t I LY P<0.05" P<0.01

Note Canpared w ih group] , P < 0. 03 **P < 0. 0L *** P< 0. 00l; canparedw ith group I, " P< 0. 05,"" P < 0. 01
(x%s)

2

Tah 2 Results of maxinun bad maxinum deflection ehstic load and energy absorption of fenur i different groups(x Ls)

G roups Rats M ax mum load (N ) M ax mum deflection(mm) E hstic bad(K g/mm) Energy absorption(Kg* mm)
(1) 9 8.796 F0. 583 0. 570£0.042 22.047 12. 347 2.716%0. 248
(1) 9 7.873 0. 512042 0. 444%0. 027424 16.445 £1. 118°2 2.110£0. 1964
+ (TIT) 9 8.313 *0. 305" 0. 508£0.033%" 19.458 *1. 032 ** 2.369%0. 18744
+ (v) 10 8.619 *0. 687 " 0. 548+0.043™" 19. 440 *0. 674 ** 2. 462%0. 2844
+ (V) 10 8.225 +0. 231 0.567£0.033"" * 20.442 1. 559 ** 2. 437£0.277%
+ (VI) 10 7.987 0. 407" 0. 446£0.067%* 19. 144 £1. 724 2. 131%+0.283%*
I ,5P<0.0522P< 0.0, 424P<0.00L 1 ,* P<0.05% P<0.0L"™ P<0.001; I ,#P<0.05

Note Canpared w ith group I , “P < 0. 03 **P < 0. 01, *** P< 0. 001; can paredw ith groupIl,” P< 0. 03" P<0.0L"" P< 0. 001; canparedw it

group IIL #P < 0. 05
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(xts%)
Tah 3 The pet of trabecula bone volime (TBV), trabecula for ation suface (TFS), trabecula resorption sarface ( TRS),
active form atbn suface( AFS) and the rate of m mneralzation (M R) (;is % )

G roups Rats  TBV TFS TRS ATFS MR
(1) 9 31.06 £4. 03 2.92%0. 35 3. 82 0. 52 9. 86 1. 06 . 9010 16
(1) 9 19362 674°%  3.95%0.30%22 8. 30 10. 86222 13. 021 50042 . 14%0 12°

0.
1
1. 3410 26444
1
1

+ (1) 9 24.63%6. 17°%  4.57E0Q. 34N 5. 9 0. 764447 14. 85E1. 1544

+ (IV) 10 2559 %4 78"  5.20F(. 30524 # 5 7740, 64245 16.22F1 71245 1.39E0 21444
+ (V) 10 2540F4. 574" 40310 4222% 5.00 £1. 26%44 " 13,911 7542 .27%0 24424
+ (V) 10 23.86%3.67°% 4. 01%0. 53%42% 6. 30 £0. 62444 13, 4242 07242 1. 15%0 18%*

I LAP<0.05 %2 P< 0.0l “%*P<0.00L 1 LS P<0.05™ P<0.03" P<0.001; T ,*P<0.05*P<0.0l1

Note Can pared w ith group I , “P < 0.05 **P < 0. 01, *** P< 0. 00l; canparedw ih groupIl,” P< 0.053"" P<0.053""" P< 0. 001; canparedw ith

group I[IL#P < 0. 03 *# P< 0. 01
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4 (x %)
Tah 4 The serun contents of estradiol (E,), cakitonin (CT) and bone gal protein (BGP) i different groups(x *s)
G roups Rats E, (ng/L) CT( ng/L) BGP(Hg/L)
(I 9 8 879+ 1. 204 255. 696 131. 758 2.2921+0.300
(1) 9 5 006£0. 612242 180. 355 £20. 342° 2% 2. 653£0.353%%
+ (1II) 9 6 103£1. 175242 211. 48 +35. 167° 2. 682£0.269°°
+ (IV) 10 6 0521 559 * 248. 055 £19. 613 * 3. 0401029554 &> ##
+ (V) 10 53996t 1. 566444 255. 042 140. 324 * 2. 595+(.2332
+ (VD) 10 3 54410. 90442 212. 376 £39. 1614 % 2. 54710.229
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