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Preventive effect of stanozolol on retinoic acid-induced bone lesion in rats
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Abstract: Objective To investigate the preventive effect of stanozolol on retinoic acid-induced bone lesion in rats using bone
mineral density (BMD) , biomechanics, and bone histomorphometry methods. Methods Twenty-four 4-month-eld virgin female
Sprague-Dawley rats were randomly divided into control group, retinoic acid (RA) group, and stanozolol group. Rats in control
group were given vehicle. Rats in RA groups were given RA of 70 mg- kg'1 - d'. Rats in stanozolol group were given RA of 70
mge kg '+ d”' and stanozolol of 0.5 mg+ kg '+ d~'. All the rats were oral gavaged at 5 mL+ kg ' for 28 days. At the
experimental endpoint, bone mineral density (BMD) of the right femur was examined, and biomechanical properties and bone
histomorphometric parameters of the proximal tibial metaphysis ( PTM) and the tibial shaft ( Tx) were measured. Results

Compared to those in control group, BMD decreased by 10. 2% , and biomechanical properties including elastic load, maximum
load, break load, rigid coefficient, and bending energy decreased by 39. 1% , 32.9% , 36.4% , 40.2% , 38.0% in femur in RA
group, respectively (P <0.01). Compared to those in control group, the static parameters including total tissue area, trabecular
area, and trabecular perimeter decreased by 31.6% , 40.0% , and 36.2% (P <0.01), and the dynamic parameters including
percent labeled perimeter (% L.Pm), bone formation rate (BFR/TV, BFR/BV, and BFR/BS) decreased by 57. 1% , 69.9% ,
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62.0% , and 65.8% , respectively, in PTM in RA group (P <0.01). Compared to those in control group, the static parameters

(the total tissue area and cortical area) and the dynamic parameters of periosteum of Tx significantly decreased, while the dynamic

parameters of endosteum of Tx significantly increased in RA group. Compared to those in RA group, the elastic load, rigid

coefficient, and bending-energy increased by 22.2% , 22.9% , and 17. 7% , respectively, in the femurs in stanozolol group. No

significant changes of BMD and histomorphometric parameters in PTM and Tx were found in stanozolol group. Conclusion

Stanozolol can partially relieve bone damage induced by RA in rats.
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Table 1 The effect of stanozolol on BMD and biomechanical properties of the femur induced by RA in rats (x, n=8)

A5 BEE(e em ™) SRR (N) KT (N) WIREAT(N)  RHERB(N *mm®) B HAELE (N * mm)
Cont 41 0.421 £0.022 106.3 +12.0 130.8 +15.0 130.5 +14.6 615.8 £71.5 645.1+72. 8

RA 2 0.378 £0.019 ™ 64.7+12.0™ 87.8=11.1™ 83.0+9.9™  368.0x68.2" 400.1 £65.0™
Stan 41 0.354 £0.018 79.1+10.0° 85.0+13.6 78.4 £15.0 452.2+58.8" 486.1+59.2°

5 Cont 4L HLEE, ™ P<0.01;5 RA 4LHE,“ P <0.05
Compared to control, ** P <0. 01; Compared to RA, AP <0.05
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Table 2 The effect of stanozolol on static parameters of PTM induced by RA in rats (x, n=8)

21 51 T. Ar(mm?) Th. Ar( mm?) Th. Pm( mm) % Th.Ar(% ) Th.N(f mm~') Tb.Th(pum) Th. Sp( m)
Cont 4 13.6 +0.7 3.0+0.5 69.7 +8.8 21.8+3.2 3.1+0.3 70.1+8.3 257.7 £36.8
RA 4 9.3+1.5* 1.8+0.5* 44.5+£10.2™ 19.2 5.6 2.9+0.7 65.2+6.8 299.8 +109.8
Stan 2H 8.0+1.4 1.68 +0.67 40.6 £11.5 20.1£7.4 3.0+0.8 67.1+9.3 280.8 +101.8

.5 Cont A1HE:, ™ P <0.01

Compared to control, ™ P <0.01
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BORE WIS . 5 Cont ZH HLEE , RA 4K R,
B b Bebric K H 4380 (% L. Pm) BB 0%
(BFR/TV .BFR/ BS . BFR/BV) 43 B A% 57. 1%
69.9% 62.0% .65.8% (P <0.01) ., {H5WKkZ%

W H AN ECH (Oc. N) FIEE 40 AR I EE ]+ (Oc. S.
Pm) IR AL (P >0.05) , 5 RA 41 Hess, w) Mg
Pl A5 T2 55 JE I AR (P > 0.05) , 255 I
%%30
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Table 3 The effect of stanozolol on the dynamic and absorption parameters of PTM induced by RA in rats (x, n=8)

215 %L.Pm(% ) BFR/TV(%- year ') BFR/BV(%- year ') BFR/BS(%- year')  Oc.N(/>.emm™') Oc. S. Pm(% )
Cont #1 16.1 4.7 19.6 +8.0 90.2 +31.4 3.8+1.4 0.13 +0.04 0.26 +0.09
RA 41 6.9+4.5% 5.9+4.0" 34.3£24.1% 1.3£0.9* 0.17 £0.06 0.34+0.10
Stan 4 4.7+2.1 4.4+2.7 20.9 8.8 0.9+0.4 0.15 +0.08 0.30 +0.09

.5 Cont A1 HE, ™ P <0.01

Compared to control, ™ P <0.01
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Table 4 The effect of stanozolol on the static parameters of Tx induced by RA in rats (x, n=8)

215 T. Ar/mm’ Ma. Ar/mm?” Ct. Ar/mm’® % Ct. Ar/ % 9% Ma. At/ %
Cont 4 5.24 £0.36 0.90 +£0.28 4.34 £0.29 83.0£5.0 17.0 £5.0
RA 4 4.80+0.29 " 0.75 £0. 15 4.05+0.19™ 84.5£2.6 15.5+2.6
Stan ZH 4.81 +0.47 0.90 +0. 21 3.91 +£0.34 81.4+3.3 18.6 £3.3

.5 Comt 4 HLE:, " P<0.05,™ P<0.01

Compared to control, * P <0. 05, ™ P <0.01
2.3.2  EHMEES 4 H R EOR RIR B B E S
RN . 5 Cont 41 HLAE, RA 4K BUIEH B i ok
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100% (P <0.01) , 1M H ML S SEEOL K E 4
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Table 5 The effect of stanozolol on the dynamic parameters of Tx induced by RA in rats (x s, n=8)

2151 9% P-L. Pm( % ) P-MAR(pm/d) P-BFR/BS(% ) % E-L. Pm(% ) E-MAR( pm/d) E-BFR/BS(% )
Cont 4 34.1+20.1 1.4£0.5 56.5 +44. 1 0 0 0

RA 4 0 0 0" 78.5+14.8™ 2.420.5™ 189.7 £65.4"
Stan 41 0 0 0 73.9 £24.2 3.3+0.5 246.8 £106.5

H. 5 Cont 4IHLHL, ™ P <0.01

Compared to control, ™ P <0. 01

Cont# RAZ

StanZ

1 SR BURA P BB 9Ot A (< 40)

Fig.1 Tmages of fluorescence microscope of Tx in rats of different groups ( x40).
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