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Effect of compound stanozolol on different skeletal sites of rats induced by D-galactose

Zhang Xin-le, Wu Tie, Cui Liao, He De-mou, Li Bin, Zhang Yi-jia, Wu Guang-liang, Dai Juan-xiu

Abstract

BACKGROUND: Stanozolol can increase bone mineral density in osteoporosis patients, which promotes bone formation and
inhibiting bone resorption, however, its effectiveness in senile osteoporosis, as well as its effects on the different parts of the
skeleton, remains unclearly.

OBJECTIVE: To study the effect of compound stanozolol on different skeletal sites of rat D-galactose-induced osteoporosis
model through bone histomorphometry observation.

METHODS: Sprague Dawley rats were divided into the normal control, D-galactose and compound stanozolol groups according
to random number table. All rats were prepared osteoporosis models by subcutaneous injecting D-galactose exception of the
normal control group. In the compound stanozolol group, rats were gastric irrigated with stanozolol 0.54 mg/(kg-d)+Piracetam
432 mg/(kg-d) for 14 successive weeks. Solvent control was performed between normal control and D-galactose group. Bone
histomorphometric parameter of the proximal tibial metaphysis (PTM), and tibial shaft was calculated. The biomechanic
properties of right femur were analyzed by three-point bending test.

RESULTS AND CONCLUSION: Bone histomorphometric analysis showed that compound stanozolol could prevent
micro-structural damage of PTM caused by D-galactose, inhibit bone resorption and facilitate proximal tibial bone formation.
However, compound stanozolol had no obviously effect on cortical bone mass loss of tibial shaft by D-galactose.
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Table 1 Effects of compound stanozolol on the static histo-
morphometric and absorption parameters of proximal
tibial metaphysis in D-galactose rats  (X+s)

Gr n Th.Ar Th.Th Th.N
- %) (um) (n/mm)
Normal control 10 14.6£1.9 55.7+4.0 2.6+0.3
D-galactose 10  10.2+2.2°  50.0+5.2° 2.0£0.4°
Compound stanozolol 10  16.1#3.0° 55.1#6.1 2.9+0.4°
Grou n Tb.Sp Oc.N/mm Oc.S.Pm
P (um) (n/mm) %)
Normal control 10 331+38 0.68+0.25 1.5+0.5
D-galactose 10  459+#121°  1.38+0.16"  3.2+0.6"
Compound stanozolol 10  293#48° 0.47+0.12°  1.00.3°

Tb.Ar: trabecula area; Th.Th: trabecular thickness; butin crementintrabe
cular width; Th.N: trabecular number; Th.Sp: trabecular separation;
Oc.N/mm: osteoclast number per mm; Oc.S.Pm: ostelclast perimeter;

?p < 0.05, °P < 0.01, vs. normal control group; °P < 0.01, vs. D-galactose
group
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a: Normal control group b: D-galactose group

¢: Compound stanozolol group

Figure 1 Effects of compound stanozolol on the static histo-
morphometric parameters of proximal tibial meta-
physis in D-galactose rats(Masson-Goldner Trich-
rome staining, 5 ym, x10)

K1 05wl HMR D2 LR R BB HPUES
5% (Masson-Goldner Trichrome %%, 5um, x10)
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Table 2 Effects of compound stanozolol on the dynamic histo-
morphometric parameters of proximal tibial metaphysis
in D-galactose rats (XS)

%L.Pm MAR  BFR/BS BFR/BV BFR/TV

GO N Tiony  umid) el ely) (i)

Normal control 10 11.4#4.3 1.240.4 5.2+2.3 154+70 23.0+11.8

D-galactose 10 8.8+7.1 0.8£0.5 3.5£4.0 115+127 12.0+13.7
Compound 10 95+3.3 1.6+0.4° 58+32 175+96 28.1+17.0°
stanozolol

%L.Pm: percent labeled perimeter; MAR: mineral apposition rate;
BFR/BS: surface-bone formation rate; BFR/BV: bone formation rate/area;
TV: tissue volume; °P < 0.05, p < 0.01, vs. D-galactose group
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c: Compound stanozolol group

Figure 2 Effects of compound stanozolol on the static histo-
morphometric parameters of tibial shaft in
D-galactose rats (9 pm, x10)
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(9 um, x10)
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Table 3 Effects of compound stanozolol on the static histo-
morphometric parameters of tibial shaft in D-galactose

rats (xxs)
@ n Ct.Ar %Ct.Ar %Ma.Ar
P (mm?) %) %)
Normal control 10 4.9+0.4 80.5+2.5 19.5+2.5
D-galactose 10  4.9+05 77.3+2.4° 22.7+2.4%
Compound stanozolol 10 4.8+0.4 77.2+2.9 22.8+2.9

Ct.Ar: cortical area; %Ct.Ar: percent cortical area; %Ma.Ar: percent mar-
row area; P < 0.01, vs. normal control group
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Table 4 Effect of compound stanozolol on the dynamic histo-
morphometric parameters of tibial shaft in D-galactose

rats (xxs)

. ,  %P-LPm P-MAR P-BFR/BS

P (%) (um/d) (%lyear)

Normal control 10 7729 1.6+0.6 126+71
D-galactose 10 7620 1.8+0.4 13751
Compound stanozolol 10 48%15° 1.3+0.4 60+11°
Grou i %E-L.Pm E-MAR E-BFR/BS

P (%) (um/d) (%lyear)

Normal control 10 11.5+11.1 0.44+0.54 5.6x7.9
D-galactose 10 12.2+18.4 0.46+0.67 5.9+8.0
Compound stanozolol 10 2.7+2.4° 0.00+0.00 0.0+£0.0

%P-L.Pm: percent periosteal surface-labeled perimeter; P-MAR: perios-
teal surface-mineral apposition rate; P-BFR/BS: periosteal surface-bone
formation rate; %E-L.Pm: percent endocortical surface-labeled perimeter;
E-MAR: endocortical surface-mineral apposition rate; E-BFR/BS: endo-
cortical surface-bone formation rate; P < 0.05, °P < 0.01, vs. D-galactose
group
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