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Abstract: Objective To observe the preventive and therapeutic effects of the Ershiwuwei Guijiu Pills on osteoporosis induced by
testosterone deficiency in rats. Methods The animal model of osteoporosis was established by removing bilateral testicles. Thirty
male SD rats of 3 months old were randomly divided into sham operation group, model group and low, medium and high dose
(200,400,800 mg/kg) groups of Ershiwuwei Guijiu Pills. One week after operation, the rats were given intragastric administration every
day. Ershiwuwei Guijiu Pills 200, 400 and 800 mg/kg were dissolved in 3 mL normal saline to prepare an equal volume suspension.
Ershiwuwei Guijiu Pills low, medium and high dose groups were ig administered with Ershiwuwei Guijiu Pills 200, 400 and 800

mg/kg, respectively. The model group and sham operation group were ig administered with the same amount of normal saline. At the
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same time point, the rats were given continuous administration for 8 weeks, and the samples were taken after the last administration.
HE staining was used to observe the pathological changes in the femur and gastrocnemius muscle tissues. Serum levels of osteocalcin
(BGP), osteoprotegerin (OPG), bone alkaline phosphatase (BALP), tartrate-resistant acid phosphatase (TRAP), type I collagen C-
terminal peptide (B-CTX-I), and calcium ions (Ca*") were measured by ELISA. The bone microstructure was assessed using Micro-
CT, and RT-PCR was used to detect the mRNA expression of f-catenin and runt-related transcription factor 2 (Runx2). Western blotting
was used to measure the protein expression of B-catenin and Runx2. Results Compared with the model group, the medium-dose group
treated with Ershiwuwei Guijiu Pills showed significant improvements in trabecular bone disorder and gastrocnemius muscle tissue
pathology. Serum levels of BGP, BALP, OPG, and Ca*" were increased (P < 0.05, 0.01), while TRAP and B-CTX-I levels were
decreased (P < 0.01). BMD and Tb.N were increased (P < 0.01), while Tb.Sp were decreased (P < 0.05). mRNA expression of /-
catenin and Runx2 was upregulated (P < 0.05, 0.01), and protein expression of Runx2 was upregulated (P < 0.01). Conclusion
Ershiwuwei Guijiu Pills has a preventive and therapeutic effect on osteoporosis induced by testosterone deficiency in rats, and its
mechanism may be related to the activation of the Wnt/B-catenin signaling pathway.
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Fig.1 Schematic diagram of rat seminal vesicle

#£2 ZTEKRAAMNZBAYBARGREMBEERENZM ( x£s, n=6)

Table 2 Effects of Ershiwuwei Guijiu Pills on body mass and seminal vesicle mass in orchiectomy rats ( xts5,n=6)

2H 5 i &/(mgkg™") R /g R R/
(EERZN — 418.18£32.66 1.06+0.12
A — 414.20129.61 0.11£0.01
o L7 A= 200 408.72+23.87 0.1240.01

400 407.72+23.51 0.12+0.01
800 408.62+27.98 0.11£0.01

H5EFARMALE: “P<0.01.

**P <0.01 vs sham operation group.
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HERFARALE: “P<0.01; SEMMAHKE: “P<0.05%P<0.01.
*P <0.01 vs sham operation group; *P < 0.05 #P < 0.01 vs model group.

F 2 FEKRFEMHAZA HE 328 (X100)

Fig.2 HE staining of femur and gastrocnemius muscles in each group (x100)
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£3 ZHERREAANIIESRISEROEM ( x+s, n=6)

Table 3 Effects of Ershiwuwei Guijiu Pills on serum bone metabolism markers ( X+ts,n=6 )

2H 5 7 /(mg-kg™)BGP/(ng'mL ) BALP/(ng'mL ") OPG/(ng'L™") TRAP/(U-L™Y) B-CTX- I /(ug-L™") Ca?"/(ng'mL™)
BFA — 1.1540.04 1.96+0.06 8924028 0.83+0.02 0.7740.04 3.160.59
it — 0.95+0.04™  1.61£0.04™ 5.79£0.24" 0.904£0.01"  0.9240.06" 1.9240.19*
ZA AR E AL 200 1.01£0.04*  1.67£0.03 6.451£0.25% 0.88+0.02*  0.8510.08 2224021
400 1.060.03"  1.7340.10" 7.20+0.40% 0.86+£0.02%  0.81+£0.05"  2.39+0.34"
800 1.024£0.03"  1.7240.13"  6.79+0.49% 0.87+£0.02*  0.82+0.02"%  2.61+0.54"

HERFARALE: "P<0.01; SHMALKE: “P<0.05, #P<0.01.
*P <0.01 vs sham operation group; *P < 0.05, P < 0.01 vs model group.

et {311

2
2 mm 2 mm 2 mm 2 mm < mm
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200 400
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B3 AREREEEEE
Fig. 3 X-ray computed tomography of the femur in rats

£4 ZHAKRRAAMEBARBRSTHALITEZROTM ( X+, n=6)

Table 4 Effects of Ershiwuwei Guijiu Pills on the histomorphometry of the distal femur in orchiectomized rats ( Xts,n=6)

2H ) FE/(mg-kg™) BMD/(g-cm?) BS/BV/mm™! Tb.N/mm™) Tb.Sp(avg)/mm
TR — 1.31£0.05 22.761+0.32 1.8040.28 0.43+0.09
it — 1.21+0.01** 20.61+0.83" 0.87+0.12" 0.88+0.22"*
o 7 A= 200 1.2440.01 21.02+1.05 1.10+0.31 0.6540.03*
400 1.2940.03 21.734+0.61 1.4040.11% 0.66+0.04"
800 1.26+0.01% 21.52+1.13 1.26+0.09* 0.64+0.04"

H5BEFARHALE: "P<0.05 "P<0.01; HSHEAMALE: *P<0.05 #P<0.01.
*P<0.05 *"P<0.01 vs sham operation group; *P <0.05 *P <0.01 vs model group.

3.5 Z—HAREKRRBEAIINKBREKE f-catenin. Runx2  catenin. Runx2 mRNA FiX[HE (P<<0.01); SR

mRNA FRiERIF M Eeas, — A HBREART. EAEHKRE f-catenin
WE 4 Fis, SEFPAREME, BERAKR i~ mRNA Fik B (P<<0.05. 0.01), -+ FiBREFA ALK,
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**P < 0.01 vs sham operation group; P <0.05 #P <0.01 vs model group.
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S0 ( XS, n=6)

Fig. 4 Effects of Ershiwuwei Guijiu Pills on f-catenin and Runx2 mRNA expression ( X+ s,n=06)
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Fig.5 Effect of Ershiwuwei Guijiu Pills on B-catenin and Runx2 protein expression ( xts,n=6 )
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