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Effects of Methionine Restriction on Bone of Mice Fed with High Fat Diet

GUO Haitao', WANG Yanan', ZHANG Jiahong', SHI Yonghui', LE Guowei'?
(1. School of Food Science and Technology, Jiangnan University , Wuxi 214122, China ;2. State Key Laboratory
of Food Science and Technology, Jiangnan University , Wuxi 214122, China )

Abstract: To investigate the effects of methionine restricted diet on the bone strength,redox state
and femur microstructure of mice. 54 mice (C57BL/6) were randomly divided into normal control
group (4% fat,0.86% methionine, CON) ,high-fat group (20% fat,0.86% methionine,HF),and
high-fat with methionine restriction (MR ) group (20% fat,0.17% methionine, MR ). After 11 and 22
weeks,the femur dry weight,femur length,bone mineral density,bone mineral content,bone
strength of femur and redox state were determined,and the femoral micro-structures of 22 weeks
mice were observed. Results showed that the weight of MR mice at 22 weeks was similar to that of
CON group. Compared with HF group,the femur dry weight, femur length and bone mineral content
in MR group decreased significantly at 11 weeks (P <0.05),but increased to be similar to HF group
and control group (P > 0.05) at 22 weeks,and the bone mineral content was significantly higher than
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HF group (P < 0.05),the trabecular thickness and cancellous bone volume increased significantly;

although the bone strength of MR group was significantly lower than HF group,the bone
strength/body weight at 11 and 22 weeks was higher than that of HF group (P < 0.05). MR diet
improved the redox state of the bones (P < 0.05),increased the content of bone mineral ,increased

the bone strength/body weight and enhanced the bone quality. Conclusion: Long-term MR diet could

control body weight, could improve the femoral micro-structure and the bone quality.
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Table 1 Effect of MR on body mass,femur length,femur dry weight and BMC of HFD fed mice in different periods

T Wiotom | R TR | oo |
XTARZ 11 7 23.23+0.34* 14.87+0.11* 37.58+0.71* 23.08+0.58*
HF 27.65+1.59" 15.32+0.08" 43.79+1.02" 25.06+0.29*
MR 22.6+0.24* 14.82+0.14* 34.16+0.97* 20.12+1.06"
Xt AR ZH 22 JH 23.27+0.54* 16.00+0.099* 44.03+1.43* 25.51+0.61*
HF 31.45+1.59" 15.95+0.096* 43.67+1.05* 25.65+0.81*
MR 23.09+0.63* 15.95+0.069* 44.54+0.80* 28.60+0.81"

TE « [R5 F 6 J5 T AR 7] 35 507 BEAR R 22 R 1 3 (P>0.05) s AR B R A 1 3 22 5+ (P<0.05)

58 /0N B G I A P B iR /R R B 5 0
WRAH 0, B MR E WS T (P<0.05)HF
(L3R 2) o HF 41/)N B 38 2 0 185 2 o 1o R
Bome AR S R ERE LS, A R
FE R M REAG . SRR 7 AR & AH B, R 2 < vE k™
RE TR SRR, KX RE S
i A R, LA ST R 38K T R B v 7R R
JELTEAR Y, BOARILPA B A v, (R M e T TR
ANHE JHE L 3 ok i, BB Jrk L 25 3R 30 B S A i A
SR 2 A Jp ot 1 4 1 & B RS R L T8 S
R MR IR T AR 23 B AR B B o B, (R I 2
BRARZ AR X 04, SR B SR B T R SRR, 5 T
PN b o AV L = e R A S A - R W= T (.4 e O
52 4% B R B U 1 SR R B R R AR R T
5 H A B S Fe bR AL R ULEH . MR A18E b
o CEHSURTRE INRIRE RN, v A& MR

21 By R R R v Y RO
®2 FAEMAMRISENREBENHFHZIT
Table 2 Effects of MR on femur biomechanical peoperties

of HFD fed mice in different periods
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HF 241 17.64+0.82" 60.05+1.14*
MR 4 12.59+0.69* 64.14+1.57*
X HE 21 22 J& 15.16+1.09* 67.00+2.83"
HF 2H 19.32+0.72" 61.43+£2.07°
MR 2 16.13+£0.71¢ 69.86+1.99"
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Table 3 Microcomputed tomography (oCT) derived cancellous bone parameters at the distal femur in MR mice
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X HE 20 14.67+0.97* 824.6+7.9* 2.12+0.13°
HF 4 10.28+0.88" 822.1+8.6° 2.24+0.15
MR 4 15.19+1.07* 826.7+9.6 2.03+0.14
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Table 4 Effect of MR on femur oxidant stress biomarkers

of HFD fed mice in different periods

MDA/(nmol/mL) | T-AOC/(U/mol) | GSH/GSSG

XPHREH 11 A 2.88+0.24" 2.74+0.17* 1.83+0.09*
HF 4 4.68+0.36" 2.18+0.08" 1.47£0.11°
MR 2 2.28+0.45" 2.93+0.16 1.95+0.11*
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Fig. 1 HE staining of mice distal femur in different groups
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