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The effect of long-term use of glucocorticoids on bone biomechanics of rats

SUN Xiaohui' , CHEN Wenshuang2 , CHEN Chunling2 , WU Tianxiu’

1. School of Nursing, Guangdong Medical College, Dongguan 523000

2. Guangdong Medical College, Guangdong Key Laboratory for Research and Development of Natural Drugs, Zhanjiang 524023,
Guangdong

3. Basic Medical College, Guangdong Medical College, Zhanjiang 524023, Guangdong, China

Corresponding author : SUN Xiaohui, Email ; 451323416@ qq. com

Abstract: Objective To determine the effect of long-term use of methylprednisolone on bone biomechanics of rats. Methods

Thirty-eight 3-month-old female SD rats were chosen. They were randomly divided into basal control group (B group, 8 rats were
sacrificed at the beginning of the experiment as baseline ) , normal control group ( C group, 10 rats were given intraperitoneal
injection of 75mg/kg normal saline) , low dose methylprednisolone group (L group, 10 rats were given intraperitoneal injection of
50 mg/kg methylprednisolone) , and high dose methylprednisolone groug (H group, 10 rats were given intraperitoneal injection of
75 mg/kg methylprednisolone ). Methylprednisolone was given in L group and H group for 3 days, and stopped for a week. Then
the intraperitoneal injection was given once a week according to the plan. After 24 weeks of the treatment, the femurs and the
lumbar spine L3 were collected for biomechanical experiment. Results (1) Compared to that in C group, the body weight in L
group and H group decreased obviously after the experiment (P <0.05). (2) Compared to those in C group, structural mechanical
parameters (load and rigidity) and material mechanical parameters ( breaking strength and modulus of rigidity ) of the femurs in L
group and H group significantly decreased (P <0.05). (3) Compared to those in C group, structural mechanical parameters (load
and rigidity) and material mechanical parameters ( breaking strength and modulus of rigidity) of the L3 in L group and H group
significantly decreased (P < 0.05). Conclusion The long-term use of methylprednisolone, regardless of dose, results in the

decrease of bone quality of the femur and the lumbar spine of rats.
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Table 1 Effect of glucocorticoid on the body weight in rats

4150 (n) FHHT (g) LRI (g)
LR XA ZH (8) 184.6 +20.0 —
ERXTIR4(10) 179.1 £14.9 285.0 6.5
IR R 4 (10) 188.8 +21.6 230.7 £21. 64
o R R 41 (10) 181.9 +11.8 224.6 £54.04

VA S0 S 1A R 5 0E X B A L, P <0. 05

2.2 B FRIE T KRB B &5 1 %S508 W
(WFR2)



420 o [ AR A Ak

Iz}

2015 4F 4 A5 21 %554 1] Chin J Osteoporos, April 2015, Vol 21,

K2 WEBFOMEN R BUBLE BB A 1 2RO

Table 2 Effect of glucocorticoid on the bone biomechanical parameters of the femur in rats

) (n) AT (N) R (N/mm) T 738 2 (N/mm?) FPERL & (MPa)
FEREXT IR (8) 91.3+2.8 176.4 +21.24 58.4£2.6 4231.3 +31.2
IEH X RRZH (10) 98.3+3.5 199.5 £30.5 68.4+3.4 4013.4 £29.5
fRFIE R A (10) 75.1+13.34 137.4 £26.14 49.7+1.7* 3336.3 £38.24
AL (10) 74.7 £29.14 141.5 +41.24 50.9 +8.24 3410.9 £68.74
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Table 3  Effect of glucocorticoid on the bone biomechanical parameters of the
lumbar vertebrae in rats
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R A (10) 320.9 +44.2 528.7 +28.8 42.5+7.7% 600.3 +18.84
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