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Abstract

Effect of caloric restriction at different

periods on subsequent growth and energy

metabolism in growing rats have been
investigated. The 56 male rats from
. Sprague-Dawley werc divided into eight
groups a’ 7. la-b, Ila-b, Illa-b and IVa-b
 were fed with low energy level(LEL: 34g D
M-kg®™®-d") for 0, 8 16 and 24 days
respectively, and then the carcass composition
of each control groups (Ia, Ila, Mlla and IVa)
was determined. Meanwhile, the experimental

“groups (Ia, IIb, IIb and IVb) fed with high

energy level(HEL; 45g¢ DM : kg®®-ah for

the various feeding periods have been reached
" 180g. The crude proteins of high and low
energy levels of diets were 11.3% and 15.0%,
respectively, and the intake of crude protein of
LEL and HEL were 5.1g per metabolic body
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weight. The daily weight gains of Ib, IIb, IIIb
and IVb were 3.05g, 3.67g, 4.34g and 4.72g,
respectively. The daily moisture depositions of
Ib, IIb, IIIb and IVb were 1,807mg, 1931mg,
2391mg and 2,402mg, and the daily deposition
of crude ash were 105mg, 141mg, 181mg and
133mg, and those of crude fat were 453mg,
788mg, 854mg and 970mg, and those of crude
protein were 660mg, 475mg, 612mg and 750mg,
respectively. The daily heat productions of Ib,
IIb, IIIb and IVb per metabolic body weight

were 618k], 574k]J, 553k] and 522k],
respectively.
Key words : rat, energy restriction, body

composition, heat production
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Table 1. Composition of experimental diets(g/kg)

3 @

DM - kg®®-dhez Folg ¥ Ma?e =43
Qi, IbZe 1693 o oY A FFo2 4o
g F9¢ ¥ =A3d, MqYEE EA3}AG
Ma?3 MbEL 1643 AU F&(34gD
M-kg™®-dhHez Fol¥ ¥ MaFe E4A
3, Mb? e 1492 o IAYA FE2LE 29|
& Td4% ¥ =Astd AMYeE FAsuc
IVaZ 3 IVbE& 24943 AA 4&(34g D
M-kg®®-dhez Fol¥ F IVad& =43
{1, IVbZ & 104¢ o 2R 22 4
ol@ #oj% ¥ =AY, MAEE FAHAC
ZHAAN AY $8Y MFL P EE ¥
& ujaeN ZAete] sMojxiel ¢ viay &A
ol wixgsich el Aol AL Table 13
#ch. |
zaud ¥$Fe nouA F£FA 11.3%, A
WA FZAME 150% 7t HEE Aol W

Energy level®

Ingredient Low High

Casein 1446 116.4
DL-Methionine 8 6
Corn starch 6104 640.6
Sucrose 100 ‘ 100
Cellulese 40 40
Corn oil 50 ' 50
Vitamin mix." 10 | 10
Mineral mix.? 35 35
.Choline chloride 2 2

DAIN vitamin mixture(mg/kg mixture) : Thiamine - HCl 600, Riboflavin 600, Pyridoxine - HCl 700,
Nicotinic acid(Nicotinamide is equivalent) 3,000, D-Calcium pantothenate 1,600, Folic acid 200,
D-Biotin 20, Cyanocobalamine(Vitamin Biz) 1, Retinyl palmitate or acetate(Vitamin A) as
stabilize powder to provide 400,000IU vitamin A activity or 120,000 retinol equivalents, Tocopheryl
_ acetate(Vitamin E) as stabilized powder to provide 5000IU vitamin E activity,
Cholecalciferol(100,000IU, may be in powder form) 2.5, Menaquinone(Vitarn|in K, Menadione) 5,
Sucrose finely powdered, to make 1,000
YAIN mineral mixture(g/kg mixture) : Calcium phosphate, dibasic(CaHPO, + 2Hz0) 500,

Sodium chloride(NaCl) 74, Potassium sulfate(K2S04) 220, Magnesium oxide(MgO) 52,

Manganous carbonate(43-48% Mn) 24, Ferric citrate(16-17% Fe) 3.5, Zinc carbonate(70% ZnO) 6,
Cupric carbonate(53-55% Cu) 1.6, Potassium iodate(KIO3) 0.3, Sodium selenite(NazSeOs - 5Hz0) 0.01,
Chromium potassium sulfate [CrK(SOa)z - 12HQ) 055, Sucrose finely powdered, to make 1,000
¥LEL=low energy level (34g DM - kg *™ - d™)

HEL-=high energy level(45g DM - kg*™ - d™")
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Table 2. The change of body weight during experimental period“

Group Ia Ib Ila IIb IIa IIb IVa IVb
Energy level H H L/- L/H L/- - L/H L/- L/H
Number of rat(n) 7 7 7 7 7 7 7 7
Feeding period{(d) 0 20 8/- 816  16/- 16/14 24/- 24/10
Initial body weight(g)

Y el ean 1146 1149" 1156° 1153° 1153° 1147 1150° 1152°
SD 43 38 35 39 39 41 , 38 39

Body weight in change -

of diet(g) b
mean 1125° 1159® 1269
SD 70 9.2 6.2

Fi ight(
inal body weightle), 146" 1758 1173 1712 1200° 1767 1281° 1740°
SD 43 3.1 51 131 105 176 140 108
Carcass weight(g) 115 1720° 1143 167.1° 1173 1721° 152" 1694°
SD 48 35 g7 113 105 105 144 105

;fiValu.es with different alphabet withip 2 1
' H=high energy level(45g DM - kg q )

L=low energy level(34g DM - kg~ +d™)
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Table 3. Feed intake, body weight gain and feed conversion'

Group Ib Ib b Vb
Energy level® HEL HEL HEL HEL
Number of rats(n) 7 7 7 7
Feeding period(d) 20 16 14 10 .
Feed intake(g/d)
mean 10.30° 10.19° 10.25° 1067°
SD 0.18 0.49 0.65 0.44
Body weight gain(g/d)
mean 3.05° 367 434" 47
SD 0.17 0.40 0.66 0.67
Feed conversion(g/g)
mean 3.38" 278" 2.36° 2.26°
SD 023 0.18 026 025

D HEL-high energy level( 45g DM - kg™ - d™
LEL=low energy level( 34g DM - kg o™ -d™")
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significant different at p<0.05
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Table 4. Deposition of chemical components in growing rats”‘
Difference Ib-la b-Tla IIb-Tlla IVb-IVa
Energy level” HEL HEL HEL HEL
Number of rats(n) 7 7 7 7
Feeding period(d) 20 16 14 10
Deposition for
moisture (g) 36.13 30.89 3347 24.02
(mg/d) 1,806.5 1,930.6° 2,390.7° 2,402.0°
crude ash (@) 2.09 226 253 1.33
(mg/d) 1045° 141.3* 180.7° 133.0°
crude fat (g) 9.05 12.60 11.96 970
(mg/d) 4525 7875° 854.3° 970.0°
crude protein .  (g) 13.20 7.60 857 750
(mg/d) 660.0° 475.0° 612.1* 750.0°

"Walues with different alphabet within a row were significant different at p<0.05
PHEL=high energy level( 45g DM - kg'°‘75 -dh
LEL=low energy level( 34g DM - kg®® - d™")
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Table 5. Energy deposited for body fat and body protein, and heat production per metabolic body

weight
Difference Ib-Ia IIb-IIa ITIb-1lIa IVb-1Va
Energy level” HEL HEL HEL HEL
Number of rats(n) 7 7 7 7
Feeding period(d) ‘ 20 16 14 10
Mean of body weight(g) 1404 136.2 1394 145.6
ME intake 765 765 765 765
(k] - kg®® - d™")
Energy deposited for
body fat 78.0" 139.3" 148.4" 167.2"
(k] R kg-o.'rs . d-l)
body protein 68.7° 499° 63.9% 75.7°
(kJ . k8-0.75 . d-l)
Heat production 618.3* 574.4" 552.7° 522.19
(kj;kg’”s .Ad-l)

YHEL=high energy level( 45g DM - kg ®™ . d'h)
LEL=low energy level( 34g DM - kg ®*® - d™)

YValues with different alphabet within a row were significant different at p<0.05
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