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Experimental study on the effect of alcohol on the femoral shaft and femoral head in rats from
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Abstract; Objective To explore the effect of long-term alcoholic gavage on the biomechanics of femoral shaft and femoral head
in rats. Methods Thirty-five Sprague-Dawley rats were randomly divided into groups. Among them, 20 rats in the alcohol group
received 46% alcohol for four times a week, and 15 rats in the blank group received an equal volume of normal saline. Four months
later, the bilateral femoral head was subjected to a three-point bending test, and the bilateral femoral head was compressed. SPSS
23. 0 software was used for statistical analysis. Results Compared with the blank group, the elastic parameters such as elastic
modulus, stiffness coefficient, maximum load, and failure load of the femoral shaft in the alcohol group decreased, while the
toughness coefficient, elastic strain, maximum strain, elastic deflection, and maximum deflection increased to varying degrees. All
the differences were statistically significant ( P<0. 05). The elastic load and maximum load of the femoral head in the alcohol group
decreased, and the differences were statistically significant ( P < 0.05). Conclusion Long-term alcohol intake reduces the
biomechanical properties of the femoral shaft and femoral head in rats against external forces, which increases the risk of fracture.
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Table 1 Three-point bending test to test the structure mechanical parameters of the femoral shaft in rats(#+s)

My BMAER/ (Nxmm)  SPEER/ (N) BoR#EHMA/(N) IR EA/(N) SRR/ (mm)  HRBEAE/ (mm)  BIRHE/ (mm)
YA 4 20. 966+6. 456 117.060£16. 057  168. 895+6. 159" 125.275+25.573" 0.703+0. 062 0.703x0. 1367 1.236+0. 303
=HH 18.055+1. 501 130.087+£10.203  184.256+15.859 156. 968+33. 083 0.278+0. 0288 0.515+0. 094 0. 968+0. 309

{8 1.389 2.097 2.575 2.225 3.267 3.467 1. 498

P 0.183 0.052 0.020 0.041 0. 005 0. 003 0. 082
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Table 2 Three-point bending test to test the material mechanical parameters of the femoral shaft in rats(#+s)

g M A LN P i ON Rl 2 B/ %ﬁ?éﬁ(/

Bi/ (GPa) R 1/ ( MPa) R 1/ ( MPa) RS/ (%) RS/ (%) (10°Nxmm?) (10 mm/N)

bR i 5.632+0.317% 107.546+17.405 115.384£26.343 0.019+0.003*  0.038+0.008*  56.071+4.457"* 2.988+0.231"

S 6.617+1.076  103.401=13. 888 123.792+24.992 0. 01520. 001 0. 028+0. 004 78. 868+12. 758 1.941+£0. 252
8 2.488 0.562 0. 692 3. 063 3.026 4. 800 9.053
P 0.024 0.581 0. 498 0. 007 0. 008 <0. 001 <0. 001
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Table 3 Mechanical parameters of compression test for the femoral head ( Z+s)

20 %1 PR A/ (N) I REAT/(N) BRGAR/ (%) fE WYL/ (Nxmm)
Pk 91.565+13.945" 118. 683+ 14. 504" 0.215+0. 019 20.137+2. 246
=1Ll 155.105+41. 761 178. 032+47. 399 0. 176+0. 084 30. 622=16. 705

Wk 4 4 36 16

PiE 0.011 0.011 0. 134 0.329
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Fig.3  Scatter plot of maximum femoral head load

(F_,.) and femoral shaft elastic modulus (M)
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