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Effect of Liuwei Dihuangtang and ‘ Reinforcing and Reducing’ Herb Pairs on
OPG and RANKL in Femur and Kidney of Ovariectomized Rats Model with Osteoporosis
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[ Abstract | Objective: To investigate the effects of Liuwei Dihuangtang and its three °reinforcing and
reducing’ herb pairs on the osteoprotegerin ( OPG) and the nucleus factor-«B receptor activation factor ligands
(RANKL) in kidney and femur of ovariectomized rat models with osteoporosis. Method: The 3-4 month SD rats
were randomly divided into blank group ( sham operation group, distilled water, 10 mL-kg™'), model group
(distilled water, 10 mL-kg '), Liuwei Dihuangtang group (6.75 g-kg '), Corni Fructus-Moutan Cortex group
(1.89 g-kg '), Rehmanniae Radix Praeparata-Alismatis Rhizoma group (2.97 g-kg '), Dioscoreae Rhizoma-
Poria group (1.89 g-kg '), and alendronate group ( positive drug group, 6.3 g-kg™'). Except for the blank
group, all the other rats were ovariectomized to induce the model of postmenopausal osteoporosis. After 16 days,

the rats from different groups received intragastric administration for continuous 90 days. The weight changes of the
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rats were observed every week, and the protein expression levels of OPG and RANKL were detected by using
immunohistochemical method. Result; As compared with model group, the OPG protein expression in osteoblast
and renal tubular epithelial cells was increased, and the protein expression of RANKL in osteoblast and renal
tubular epithelial cells was decreased by Liuwei Dihuangtang. But the gray value of OPG was reduced (P <0.05)
and the RANKL in osteoblast was increased (P <0.01) by Corni Fructus-Moutan Cortex pair, indicating that the
OPG protein expression was increased and the protein expression of RANKL in osteoblast was decreased (the lower
of gray value, the higher expression of OPG and RANKL). Conclusion: One of the mechanism of Liuwei

Dihuangtang for postmenopausal osteoporosis maybe related to regulating OPG and RANKL protein expression in

femur by Corni Fructus-Moutan Cortex herb pair.
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osteoprotegerin (OPG) ; nucleus factor-kB receptor activation factor ligands ( RANKL)
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Table 1 Effect to different groups on weight in OVX rats in 16-90 days after operating per week(x +s,n=6)

151 i A i
/g kg %16 K %023 K %530 K %37 K 844 K %51 K
251 - 209.00 +£7.17  267.22+13.81 270.00 +16.32 274.98 +15.15  277.5+18.79 281.72 +17.80  285.23 +9.43
A - 212.97 £10.10  275.67 £10.73 282.58 +11.79 290.83 +11.30  298.2 £12.95 305.42 +11.26  309.20 = 10.61
Vay Sk 7} 6.75 213.72 £9.59 286.02 £14.45 296.68 +15.32 302.03 £14.44 305.97 £15.75 306.63 £15.32 308.43 +14.22
WNZEs-4EFb 1.89  216.35+8.78  287.18 £10.90 291.17 +23.68  294.23 £23.53  298.36 +29.70 303.22 +29.65  307.81 +17.70

M T 2.97 211.35 £10.02  287.53 +11.11  291.22 +24.43  295.67 £19.20  302.86 +14.80 305.02 +17.46  309.58 +11.25
25164 1.89  210.18 £5.28  289.34 +£9.02  294.72 £19.67  296.1 £14.90 302.58 +12.43 307.52 £11.16  310.51 £9.68
Wi W R 6.3 208.95 +11.18  279.31 £9.17  283.68 +10.39 287.83 £12.90 292.27 +19.40  296.02 +20.50  300.39 =17.90
s Gk AR
A /gkg ! 55 58 K 5565 K 5572 K 9579 R 5 86 & 5590 K
254 - 290.90 = 14.84 294.70 +14.18 301.29 +15.49 305.28 +16.43 309.44 +17.08 310.08 +20. 64
A - 314.06 +12.93 319.8 +11.58 326.73 £10.71 335.19 £9.96% 340.55 +10. 88% 345.8 £9.47%
SR 6.75 310.63 +14.47 313.02 +14.98 315.78 £16.91 316.19 +16.51 317.2 £13.77% 318.92 + 16. 662
2B -4 P 1.89 311.70 +16.90 314.16 £19.33 316.43 £17.89 317.61 £17.69 318.73 £19.34% 319.62 +36.80%
M-S 2.97 310.47 +15.46 314.6 +16.47 316.97 +16.39 318.14 +18.43 319.74 +19. 11 322.8 +20.02%
e S 1.89 313.43 £11.70 315.34 +16.49 317.66 +19.49 318.78 +17.04 320.51 £17.47%  323.83 +13.30”
BT £ JRl 1 6.3 301.21 +12.47 303.44 +15.90 305.27 £15.42 308.2 £12.50"  311.04 £18.19% 313.48 +19.34%

E S AAKKP<0.01,7 P<0.05; 5HMA D P <0.05,
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Table 2 Changes of gray value of OPG and RANKL on femur of
osteoblast in OVX rats (x £s,n=6 )

Frilhes

251 Jgekg! orG RANKL
25 - 150.87 +6.03 143.67 +19.56
F Y - 176.80 +4.36"  105.13 +25.48"
7N I M 6.75  159.50 £3.24%  138.47 £23.37%

WIZE8E - FF 7 1.89 164.33 £21.44% 134.73 £14.97%
B - 2.97
-tk % 1.89

ol € i 2 1M 6.3

170.70 +10.26*° 124.87 £18.07*
172.17 £9.18%%  123.93 +4.83*9

155.80 +3.56% 141.70 £4.92%

ALz 4B BRI Co IR TV ;D N B B E POl RS FL NS ARG BT S RERR h (18 2 1A
E1 ZHYNERRRRBRFHEF OPG,RANKL BB RIZH I (LA, x200)
Fig.1 Comparison of protein expression of OPG,RANKL by immunohistochemical in femur of osteoblast in OVX rats (IHC, x200)

3.3.2 25y xh IO BRUE IE N B B 4
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mHEIK, RANKL N iy H£E, WE3, K2,

RANKL BHE 30 07 4 v, 400 R0 55 0 5 R s 240
Kt o, fE g b E 8 T B /NS L
e

5o gl te g, BRI AL T /N B R A0 i e
RANKL BH¥E 40 il i A B 12 28 40 i 2016 2 45548
RANKL KM F A B &EEZR (P <0.01) ;4
78K BT AR JS B UE NS R AE B b ) RANKL
TR RN, 5 4 H A, N R M 7 4
RANKL BH P4 41 g % 5ok /0, 3% 25 40 i 235 €5 ok 4% b
o ,RANKL K EME ETFHAE B FEHEEZR (P <
0.01) ; LI Z8 B 41 P iz 25 %) 30 M 3 -V 15 % 1 251K
LGN RANKL (9 0K B2 {8 TG 2 Mk 22 5%, SR X
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Table 3 Changes of gray value of OPG and RANKL on kidney of

renal tubular epithelial cell in OVX rats (x +5,n=6)
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Fig.2 Comparison of protein expression of OPG, RANKL by immunohistochemical in kidney of renal tubular epithelial cell in OVX rats
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