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Abstract: Significance of plasticity in energy budget and development of animals in response to variations of food
availability was examined in weaned male KM mice that were acclimated to random food deprivation (FD) for 4 weeks,
followed by feeding ad libtum for a following 4 weeks. Food intake was determined using a food balance method. Basal
metabolic rate (BMR) was measured using a closed-circuit respirometer. Food intake increased significantly on ad libitum
day in FD mice, but BMR and activity decreased. FD mice also had a significantly lower weight in carcass and gonadal
gland than controls after 4 weeks of FD. All the above parameters recovered to the levels of controls after 4 weeks of ad
libitum refeeding, indicating a significant plasticity. In addition, the group difference in fat content was not significant.
These results suggest that animals can compensate for unpredictable lower food availability by an energetic strategy,
including an increase in food intake and a decrease in energy expenditure associated with BMR and activity, and decrease
in carcass mass thus reduced energy spent on maintenance, but not including the changes in body fat. Development is
affected significantly by lower food availability but recovers to the normal level when food is plentiful. Finally, plasticity
in the energetic budget and development play important roles in animals under unpredictable variations of food
availability.
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(Hambly & Speakman, 2005; Zhao & Wang, 2007;
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Fig. 1 Effect of random food deprivation and refeeding on body weight and food intake in male KM mice

Con: X4H; Exp: BEHLULEK 4 T RN 4 4. BUE 8 THME EAruER.

* P<0.05; ** P<0.01.

Con: control individuals, Exp: the animals that were stochastically deprived of food for 4 weeks and then refed ad libitum for another 4 weeks.

Values are presented as mean= SE. * P<0.05; ** P<0.01.
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Fig. 2 Effect of random food deprivation and refeeding on behavioral patterns in male KM mice
A, B 433 BR 9] R R B I H 47 C O EMRE MIRIAAT h: Con: XA Exp: BEHLYUE 4 I EIRE 4 F24. BUH 0P

P EARAER . * P<0.05; ** P<0.01.

A and B, behavior on deprived day and ad libitum day in response to random food deprivation; C, behavior on ad libitum day during refeeding; Con,

control individuals, Exp, the animals that were stochastically deprived of food for 4 weeks and then refed ad libitum for another 4 weeks. Values are

presented as mean= SE. * P<0.05, ** P<0.01.
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Tab. 1 Effect of random food restriction and recovery on BMR and body composition in mice

4 JEX A BE AL PR £ 41 P 8 JEIX AL PR fr+ I T p
4 w control FD 8 w control 2l FR-Re
{AH Body mass (g) 40.50+1.25 27.58+1.50 6.78 *x 45.83+1.73 48.20£0.72 119 ns
FEARHT % BMR
mlO,/h 2.46+0.10 2.61+0.16 0.78 ns 2.32+0.15 2.63+0.12 158 ns
mlO./hig 93.64+4.20 66.90+5.38 3.92 *x 98.42+7.26 113.01+6.61 149 ns
44 Carcass mass (g) 27.40+0.78 18.39+0.91 7.50 *x 30.50+0.96 31.41+1.02 0.65 ns
¥ e Abdominal fat 0.90+0.07 0.750.09 1.30 ns 1.331£0.14 1.55+0.14 110 ns
(@
% R Subcutaneous 0.63+0.08 0.70+0.20  0.32 ns 0.82+0.20 1.23+0.26 124 ns
fat ()
Mg Gonad fat (g) 0.54+0.05 0.21+0.06 4.30 *x 0.79+0.14 1.05+0.13 133 ns
A Wi+ Body fat content 7.54+0.51 8.79+1.49 0.79 ns 9.51+1.22 12.09+1.48 136 ns
(%)
PIIEARE Organ mass (g)
AT Liver 2.04+0.11 2.55+0.13 2.93 * 2.50+0.09 2.88+0.09 294  *
Ly Heart 0.18+0.01 0.16+0.01 2.51 * 0.21+0.01 0.22+0.01 123 ns
fifi Lung 0.22+0.01 0.181+0.01  2.18 ns 0.22+0.01 0.25+0.01 2.49 *
J Spleen 0.12+0.01 0.09+0.01 2.17 ns 0.10+0.01 0.12+0.02 110 ns
' Kidneys 0.59+0.04 0.47+0.03 2.35 * 0.67+0.04 0.68+0.02 0.23 ns
HEFEAR Gonad (g)
K% Varicosity 0.35+0.01 0.12+0.02 10.35 *x 0.34+0.03 0.34+0.03 0.14 ns
=2, Testis 0.28+0.02 0.23+0.01 3.11 * 0.27+0.02 0.29+0.02 1.01 ns
Fff 52 Epididymis 0.05+0.01 0.04+0.01 1.72 ns 0.06+0.01 0.06+0.01 053 ns
ns: 412 FAE#P>0.05; *: P<0.05; : P<0.01. ns, non-significance P>0.05; *: P<0.05; **: P<0.01.
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TR LURANE IR RIS, IR BN E K
R %N, RERK(Alvarenga et al, 2005; Zhang &
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o BENLIR & AE KM /N BMR 35 FEAIC. FRER
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I B 85 4% 1 11 78 4k (Hambly & Speakman, 2005;
Zhao & Wang, 2007; Zhang & Wang, 2008). _iR#Jf
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