FEE R IR 2015 43 A% 21 #4553 ] Chin J Osteoporos, March 2015, Vol 21, No. 3
Published online www. wanfangdate. com. cn  doi;10. 3969/j. issn. 1006-7108. 2015. 03. 007 281

- I -

5 1 P R A KK BUR 0 1 5 O TR 3 0 A
P 52

s

hezi

Zgfa” R4 R
e RS R 2 e W el = e 2 ARt 1L 500 430074

HESES. R681.1  XEARIRAE: A XEHS: 10067108(2015) 03-0281-06

ME. Br hBWEE T SMEE R K R b R BUBCH F% 2 (Bone mineral density , BMD) 724k, F5i& 5 Al wistar
REBRE 4 JALS 45T I T8 R v i G A7 38 AR KA O ST i i T AR i B RS & ELISA £
DIV leptin 7KF BUEE X ZEAG I BMD,, 55 BRE 4 J8 19 5 B B 21 (semi-starvation , S 41) BMD B & 32451, K45 & RS
WA, e 38 38 2 ( refeeding normal chow group , RN 1) BMD FREE3 i, 1 =5 AR 1B AL 4H (refeeding highfat diet group, RH 41) H
TG B T MR RIS , RN 41 A0 RH 21 4 S 310 3 K B SEBG 28 05 5 2R 28 BR & 1 X HR 41 (normal chow group ,
NC 2H) FlE B 4H (highat diet group, HF 2H) JoHH 5225 ; L35 leptin 7E S 2H PH 5. FARK , 72 TP A MESE 5 32k L7, 78 RH 41 7
WAL R, 8 SIS RH I RN LY leptin W25 T NC 41,12 JAWL 5 T HEF 21880010 HF 415 RH AR ik
B8 T NC ZH0 RN 41 (EER A B8R 1 B ES B AR T NC 41R1 RN 41 R 5 BMD TG | TR (15 500 55 BMD
SEIEAHSCE PR 5 BMD 2 IEAHSC, HARTEJEREM BMD i £ 2 KN EK | leptin 5 BMD 2 7AHE, {H leptin HAEHEBR AR TSm0 T
ERARRLAIN b, 2518 JEEE A KA ] Tt B8 A ENE R leptin ILAE , PRLIEG VT R8-S50 B OB A . X Tt 3 AR
KIAMARLZIS 5 25 5 S EAR I S B YR 1 2 I PR X BMD R 5251 JC R RH By, SO 2 R AR T REE BUA
NRITLHLZ M BMD 5 32 AR 78 8 8 A s 55 B o 3, 3 B A U R ARAR I ZH U A, DL R AL BSR4 A A
REEIR . JEELAK IR R K E

The study of the relattionship among bone mineral density, body weight, and leptin level in
nutrition-induced catch up growth rats

LI Ningxu, ZHANG Lihua, ZHOU Xiaohong

Department of Geriatrics, Huazhong University of Science, the Affiliated Liyuan Hospital of Tongji Medical College, Wuhan
430074, Hubei, China

Corresponding author ;LI Ningxu, Email: liningxu33@ 163. com

Abstract: Objective To investigate the change of bone mineral density (BMD) in nutrition-induced catch up growth rats.

Methods Five-week-old male Wistar rats were fed with normal or high fat diet to establish catch up growth model after 4-week
semi-starvation. Their body weight and daily food intake were recorded. Total amount of food calories, protein, and calcium were
calculated. Serum leptin were detected using ELISA method. BMD was detected using DXA. Results After 4-week semi—
starvation, BMD was damaged significantly in rats of semi-starvation group (S). After refeeding, BMD in rats of refeeding normal
chow group (RN) recovered continually, but in the refeeding high-fat diet group (RH) the recovery decreased again. After
refeeding, the body weight of rats in RN and RH group catch up their same age rats in normal chow group (NC) and high-fat diet
group (HF). Serum leptin decreased significantly in S group. After refeeding, the leptin level increased, especially in RH group.

The leptin level in RH and RN group was higher than that in NC group in 8 weeks, and was higher than that in HF group in 12
weeks. During the whole research, the food calorie intake in HF group and RH group was higher than that in NC group and in RN
group, but the intake of protein and calcium was lower. Food calorie was not correlated with BMD, but food protein and calcium
were positively correlated with BMD. Body weight was positively correlated with BMD, and was an important influential factor of
BMD. Leptin was negatively correlated with BMD. The effect of leptin was more obvious when the influence of body weight was

excluded. Conclusion Abdominal obesity and high leptin level occur more likely in individuals with catch up growth, leading to
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damaged bone growth. Efficient but not over dosed food calorie should provide to those individuals. Over intake of food calorie may

not help the BMD recovery. The supplement should be mainly food with high protein and calcium to help growth of body weight

especially non-fat tissues, thus to contribute better recovery of the bone.
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Table 1 Comparison of total calories, protein,

and calcium intake in the experimental rats

WiH NC RN HF RH
B I (keal/ H) 7035 +186 6595 + 168 11480 +189* 9415 +173*
EYEH(¢/R) 557 15 522 £13 413 £7% 394 +7%
B (/) 25.2+2.0 23.5+1.7 20.0 0.8 17.9+1.0*

5 NC 4k P <0.01

* Compared with NC group, P <0.01
JCHH B AR Ak, T RS A NC 4], S 5 21K 100
g, S AMAERK LI MR, FFBUIRE 4 (RN 440
RH 41) 738 B A S Ul 38 1, BFE S 00 45 SR,
IR ETERE FAREHE | NC 4R HF 40 (B2 81 TC458
W E2ER(P>0.05) , 7ESCHRZ N 4 4R BUARETT
B X (P >0.05)
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Fig.1 Chart of weekly body weight change

in rats of each group
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ZH R UL leptin 5 NC 2H HCAHH B R R, 6T iR
355 RN ZHF1 RH 41 leptin #1328 47 b7+, RH 41 [t
RN 21 b FH e F B & 78 8W, RN RH A1 HF 41
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Table 2 BMD of the femur in rats of each group

Group 4Week 6Week 8Week 12Week
NC 0. 188 0. 005 0.186 £0. 005 0. 190 +0. 004 0.190 0. 002
RN 0.168 0. 003 ™ 0. 170 +0. 007 * 0.178 +0.003* 0. 180 +0.002*
HF 0.185 0. 005 0.188 0. 004 0. 186 =0. 005 0.178 £0. 004 ™
RH 0.162 0. 003 ™ 0.168 0. 003 ™ 0.177 0. 002* 0.168 =0. 002 *

HENC 4l P <0.01,* 5 HF 41t P <0. 01

* Compared with NC group, P <0.01 ;* Compared with HF group, P <0.01

F3  KFULE leptin KHM{E (ng/ml) (x = 5)
Table 3 Serum leptin value in rats of each group (ng/ml)

Group 4Week 6 Week 8 Week 12Week
NC 6.895 +1. 80 8.71 +1.33 10. 89 =0. 40 10.90 =1. 83

RN 3.69 +1.50% 8.92 +2.08 14.22 £1.82% 18.66 +2.89%*
HF 8.77 +1.24 10.94 £2.37 13.93 £2.20% 14.31 £2.48%
RH 3.69 £1.50* 8.62 +1.19 18.46 +2.61* 25.79 £2.43%**

* 5 NC A P<0.01,* 5 HF 4% P<0.01," 5 RN 41 b4 P <0.01
* Compared with NC group, P <0. 01 ; * Compared with HF group,P <0.01; ACompared with RN group, P <0.01
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2.5 BMD 5K I leptin BAHICME T, ZERTA 1Y
SIS p5 AR E 4 5 BMD S 1IEARSE T leptin 7F 4
Ji5 BMD S IEAHSE 76 6 J& K 8 J&5 BMD JCHH
FHOEME, 7E 12 6], 5 BMD R HUAHXE, WL#S,

R4 BMD SIRFEK leptin FAHCHES T
Table 4 Correlation analysis among BM , D body weight, and

leptin
i H 4Weeks 6Weeks 8Weeks 12Weeks
Weight r=0.742 r=0.835 r=0.658 r=0.452
P =0.001 P =0.000 P=0.01 P =0.06
Leptin r=0.752 r=0.336 r=-0.432 r=-0.727
P =0.000 P =0.06 P =0.06 P =0.000

2.6 Smad R, RERAWMEY ERFES
BMD [8]JCHH S ARG T2 AR B A o i) 2
)5 BMD 2IEAX,
x5 BYHFR BYEAOMEYES BMD AT
Table 5 Correlation analysis among BMD , food calorie ,

food protein, and food calcium

N e 5
BMD r=0.353 r=0.797 r=0. 654
P=0.07 P =0.001 P =0.005
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