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Effect of Jiangu Tablets on Bone Metabolism, Microarchitecture and

Stiffiness in Ovariectomized Rat Model

LONG Zi, LIU Dan-xia, LIAO Hua-wei, CUI Sheng-miao "
(School of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China)

[ Abstract | Objective; To investigate the effect of Jiangu tablets on bone metabolism, microarchitecture
and stiffiness in an ovariectomized rat model. Method: Totally 50 Sprague-Dawley rats were randomly divided into
the sham group (n =10), the model group (n =10), the estradiol valerate tablets group (n =10), the low-dose
Jiangu tablets group (n =9) and the high-dose Jiangu tablets group (n =9). Ovaries were removed by surgery in
each group to establish an ovariectomized rat model except sham group. Different groups were treated with different
drugs or water. Estradiol valerate tablets group was administrated with estradiol valerate tablets at 0. 1 mg -kg ~'-d ™",

low-dose Jiangu tablets group was administrated with Jiangu tablets at 0. 35 g +kg '+d ™', high-dose Jiangu tablets
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“!'. The treatment maintained for 12 weeks. The body

group was administrated with Jiangu tablets at 1. 05 g -kg ™ '-d
weight of rats was detected every week. Serum concentration of osteocalcin (OC) , alkaline phosphatase ( ALP) ,
tartrate-resistant acid phosphatase ( StrACP), calcium (Ca), and phosphorus (P) were determined after treated.
Bone microarchitecture and bone mineral content ( BMC) , tissue mineral content (TMC) , bone mineral density
(BMD), tissue mineral density (TMD) , bone volume fraction (BV/TV), trabecula number (ThN) , trabecular
separation (TbSp), trabecular thickness ( TbTh) were detected by Micro-CT. The femur maximum load and
stiffness were detected by a three-point bending testing. Result: Compared with the sham group, the levels of OC
and ALP were increased significantly, the levels of Ca and P were decreased significantly (P <0.05, P <0.01),
the trabecula of distal and middle femur in model group became rare, BMC, TMC, BMD, TMD, BV/TV
decreased significantly (P <0.05, P <0.01), femur maximum load decreased significantly (P <0.05, P <
0.01) in the model group. Compared with the model group, the levels of OC and ALP were significantly
decreased, the levels of Ca was significantly increased in the the low-and high-dose Jiangu tablets group, and the
level of P was significantly increased in the high-dose Jiangu tablets group (P <0.05, P <0.01). The levels of
femur BMC, TMC, BMD, BV/TV were significantly increased in the low-and high-dose Jiangu tablets group
(P<0.05, P<0.01), and the level of ThSp was significantly decreased in the high-dose Jiangu tablets group
(P <0.05). The maximum load and stiffness of femur were significantly increased in the low-and high-dose Jiangu

tablets group (P <0.05, P <0.01). Conclusion; Jiangu tablets influenced the bone metabolism, ameliorated

the bone microarchitecture and increased the bone stiffness in an ovariectomized rat model.
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Table 1 Effects of Jiangu tablets on rats’ weight in ovariectomized rat model (x +s) g
20 51 /g kg™ od ! n 2y i 4 J 8 Jd 12 4 HE
BFAR - 10 232.9 £14.8 243.4 £15.9 246.2 £12. 1 254.1+ 7.5 21.4+11.8
(i} - 10 234.5+18.0 310. 6 +20. 0% 319.1 £16. 6% 321.1 £25.9% 86.6 £35.1%
R M — 0.000 1 10 245.4 £12.6 279.4 +19.5% 284. 4 £20.2% 292.2 +18.8 46.8 £25. 4
fa B 0.35 9 244.4 £12.8 281.2 £22.0% 288.4 £25.7% 291.5 £29.9 47.1£38.5
1.05 9 242.9+ 9.1 282.3 £13.7% 295.1 +16.3Y 293.3 +14.4 50.4 +15.2

S FERLILED P <0.05,2 P <0.01; 5EEH KD P<0.05,YP<0.01(F£2~4F),
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Table 2  Effects of Jiangu tablets on serum biochemical indicators in ovariectomized rat model (x +s)
Ak
25 51 n 0C/pg L' ALP/U-L™! StrACP/U-L ™! Ca/mmol - L.~ P/mmol-L ™"
/g kg 'ed™!
BFAR - 10 3.56 £0.54 1.94 +0.56 12.61 £5.79 2.66 +0.38 3.23 £0.26
] - 10 4.40 £0.70" 3.24 £0.34% 13.63 £5.21 2.25+0.66" 2.51 +0. 427
R M A 0. 000 1 10 3.95 0. 84 2.45 £0.29% 13.35 +3.98 2.55 +0.30 2.84 +0.31%
fHw H 0.35 9 3.66 +0.83% 2.59 £0.44% 11. 14 +4.09 2.69 +0.37% 2.80 +0.29
1.05 9 3.61 +0. 64" 2.60 £0.37% 10.92 £6.28 2.71 0.417 3.02 +0.44Y
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H5MFARMAGRET ., h3E 3 al W RE I O o
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TMC ¥ T (P <0.01) s 5 F AR A, H
B4 BMD i AL (P <0.01) , 75 ik i — 1 B 4,

®3 EERAMNENEERRAXRERBEOCHRESHHNHM (x£5)

et B R ARG a4, @B R ) B 2 BMID #AE AL 2
BRZFEI (P <0.01); 5T ARH LA, B4
BV/TV i Z AR (P <0.01) , 5HRIH LA, % 4
2540 BV/TV B & T+ (P <0.05,P <0.01) ; 51&
TR B, BERIZH ThSp B THE (P <0.01) 1
fat i Fr o f & 240 ThSp #5841 B W R IR (P <
0.05), WK 1,

Table 3 Effects of Jiangu tablets on bone morphometric parameter of left distal femur in ovariectomized rat model (x +s)

415 Flf/g kg ' ed! n BMC/g T™MC/g BMD/mg-cm ~* TMD/mg-cm ~*
IPEN - 10 1.64 0. 12 1.24 +0.22 654. 08 +34. 47 719.28 +55.78
1oAY - 10 1.08 £0. 10 0.68 +0.09% 441. 88 +30.87% 643.87 +16.92"
IR M T A 0.000 1 10 1.47 £0. 16 1.15+0.18% 530. 56 +35.77% 657.85 +11.46
i B 0.35 9 1.34 £0.11% 1.11 0. 10% 537.54 +19. 454 659. 84 +15.97

1.05 9 1.40 £0. 17 1.16 £0.23% 528.13 +48.47Y 668. 69 = 16. 66

20 51 Flf/g kg ed! n BV/TV/% TbN/mm ~' ThSp/ pm ThTh/ wm
BFEA - 10 78.14 £11.23 3.57 £0.98 61.17 +15. 84 133.93 +11.95
1557 - 10 44.80 +£6.39% 3.74 0. 21 148. 64 +26.23% 119. 44 +10. 61
o5 TR M T A 0.000 1 10 62. 84 +10. 80 3.85+0. 11 102. 21 +23.31 156. 19 +30. 79
B B 0.35 9 66.56 +3.25% 4.41 £0.74 100. 32 +39.74 143.66 +21.97

1.05 9 68.55 £10. 24" 3.77 £0.57 89. 80 +36. 87 137.84 £16.97
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Fig.1 Effects of Jiangu tablets on microarchitecture of left femur in

ovariectomized rat model ( Micro-CT, x400)
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Table 4  Effects of Jiangu tablets on bone biomechanics of right

femur in ovariectomized rat model (x +s)

filbE -
21 1) n MiEE/Nem ™' e K#EAr /N
/g'kg’1 .d!

IFEN - 10 248 804 +39 637 98.86 +11.79
f gm0 - 10 210 711 =48 625 88.04 +10.00"

IRERME R 0.000 1 10 265 270 53 930 96.51 £10. 10
iy R 0.35 9 289 011 +36 980* 101.69 +11. 64%
1.05 9 294 069 +31 980* 102.16 +12.09%
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