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Effects Protein Quality, Energy Restriction and Subsequent Rehabilitation
on Growth in Young Rats
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=ABSTRACT=

Effects of dietary protein quality, energy restriction, and subsequent rehabilitation were
studied in the weanling rats.

Rats were devided into the six experimental diet groups. Rats in AC (casein- containing
diet ), AS(soyprotein- containing diet), and AG(gluten-containing diet) group consumed th
eir diets ad libitum, and rats in PC, PS, PG groups were pair-fed in 60% of the of amounts
eaten by corresponding rats in the AC, AS, AG groups, respectively. After 3 weeks of nut-
ritional restriction, all rats were switched to the AC diet for 14 days.

At the end of restriction period, body weight, weight gain, food intake, and FER were
higher in casein-fed rats than other groups of rats. The differences were, however,disappe-
ared with rehabilitation diet, except body weights which were not fully recovered until the
end of experiment.

The weights of liver, gastrocnemius muscle, kidney, small intestine, spleen, and lung were
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the highest in the casein group, and the lowest in gluten group at the end of restriction

period. The recovery with rehabilitation diet were differ in different organs. Themuscle and

liver seemed to be the most affected organs by dietary protein quality and energy restriction.

There were no differences in brain weights among the experimental groups during the

restriction period, however, after 2 weeks of rehabilitation, rats in AC group showed lower

brain weight compared to AC and AS groups, and the brain weight of PC group was

lower than AC group.

Protein contents in liver and muscle showed the same trends as their weights. Gluten -

fed rats showed low serum protein concentration, but recovered fully with rehabilitation

diet for 3 days.
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Table 1. The composition of experimentol diets(g 100g)

Ingredient Group AC AS AG
Vitamin mix? 1 1
Mineral mix? 4 4

Choline- Cl Qa3 0.3 0.3
Shortening 5 5 5
Corn oil 5

Methyl cellulose 11

Starch 65 53.8 63.7
Casein® 17.7

Soyprotein meal® 29.8

Gluten ® 19

1) The vitamin mix. was composed of thiamine. HCIl, 10g ; pyridoxine, 10g ; calcium pantotheate, 30g
; P- aminobenjoic acid, 55g : menadione, 25¢g ; inositol, 50g ; ascorbic acid, 100g : niacin, 50g ; vitamin
B 15mg ; biotine, 0.3g ; folic acid, 2g ; retinol acetate, 1 x 107, IU ; a-tocopherol, 50,000 IU;vitamin

D;, 1x 106 TU ; and starch to Skg.

2) The mineral mix. was composed of calcium acetate- H,O. 6.293g ; calcium pyrophosphate . 2H,0,
28.525g ; dipotassium phosphate, 28.443g ; ferric citrate - 5 H,O, 2.44g ; magnessium sulfate. 7H,0,
10.053g ; potassium iodide, 0.65g ; sodium diphosphate. 12 H,O, 14.63g ; sodium chloride, 9546g ;
zinc chloride, 0.025g ; copper sulfate. 5H,0, 0.03g;manganese sulfate . H,0, 0.5g.

3) Casein ; lactic casein (New Zealand Fernleaf. composed of 85.0% protein,

0.5% fat)

4) Soy protein meal ; Dong Bang oil co.(Composed of 50.3% protein, 12% fat 3.0% crude fiber)
5) Gluten ; vital wheat gluten (Canada. composed of 78.9% protein, 1.0% fat, 6.8% crude fiber)
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Table 2. Body weight, weight gain, food intake and food efficiency ratio??
Expt 4 3 |Group* | Body weight(g) Weight gain (g/day) | Food intake ( g /day ) FER
perio
AC 1909+ 44° 5.34 +0222 14.26 +-0.37 2 0.38+0.012
AS 157.3 + 5.8 3.83 +-0.18° 12.43 +0.66 2P 0.30 + 0.02 3
I AG 975+ 47% 1.33 -+ 0.10 ¢¢ 10.53 +-0.45b¢ 0.12 +0.01 ©
PC 121.8 + 4.3 2.5540.27 © 850 -0.22 ¢4 0.30 +0.03 30
PS 1038+ 32°¢ 1.85 +0.13 <4 7.58 40,214 025+0.02?
PG 78.2 + 599 0.91 +0.08° 6.71 +0.31 4 0.13+001 ¢
AC 218.6 + 332 6.67+0.342 16.73 +0.952 0.40 + 0.03 3
AS 1785 + 812 68340382 15.33 +2122 0.50+0.11 2
I AG 117.2 4+ 7.3b¢ 6.33+0.77 % 13.00 -1.24 3b 0.49+0.04 2
PC 131.0 +11.8° 5.33+0.61 b° 12.47 +1.70 3 0.41 +- 0.05 2b
PS 116.7 + 6.7%¢ 333 +0.50 <4 11.81 +1.283P 0.274-001b
PG 857 + 40° 220+0.354 8.33 +0.12° 0.25+0.04"
AC 2745 + 582 523 +0.17 S 17.79 +0.63% 0.30+ 0.01N-S-
AS 2200+ 9.4° 5.76 + 0.58 15.05 +0.60 3P 0.38 4+ 0.02
il AG 182.0 + 58 be 5.73 4-0.47 14.43 +-0.60 2bc 0.40 +0.04
PC 195.6 4116 ¢ 540 +0.31 13.22 +0.76 b¢ 041 +0.02
PS 177.2 + 6.9 € 552 +0.63 1254 +0.72 b¢ 0.43+ 0.03
PG 158.0 + 7.8 ¢ 4.73 +0.55 11.04 +-0.86 © 0.42 + 0.02

1) Values for each group represent mean + SEM
2) Column means bearing different superscripts are significantey different( P <0.05)
3) I; st 3 weeks of restriction peiod

II; 3 day period of rehalilitation following Ist expt. period

I ; 2 weeks of rehalilitation period
4) AS ; ad libitum, casein

AS ; ad libitum, soyprotein

AG ; ad libritum, gluten

N.S. : not significant

PS ; pairfeeding, casein
PS ; pair feeding soyprotein
PG ; pair feeding, gluten
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Table 3. The organ weights(g) V?
E:;Pigd Group| Liver i?ﬁ:n::ssecij Kidney S?ﬁar'}é inte- | Brain Spleen Lung
AC | 87+0.71* |0.8+ 0.05* |1.6+0.10% 8.84-0.6070 | 1.6 +0.07¥ S | 0.5+ 0.10% | 1.1:-0.10
AS | 8.3+0.09%P | 0.6 + 0.08%% |14+ 0.04%° | 10.3+0.93® | 1.6 +0.07 0.6+0.13* | 1.0-+0.052P
AG | 43+045° |0.4 4+ 0.04% 1.0 4 0.07° 57+0.84%¢ | 16+003 | 02+0.02° | 0.7+0.06¢
1 PC | 64+0.58%°¢| 05 + 0.03% {11 4 0.04° | 6.1+ 0.29°¢ | 1.6 +0.03 0.440.04%® | 0.9-+ 0.047%¢
PS | 44--0.46% | 0.4 -+ 00309 +0.04¢ 554+069¢ | 1.6+003 | 02+002° | 0.64+005°¢
PG |32+0.26° |0.3 -+0.04¢ |0.8+0.03¢ 40+0.38¢ | 15+002 | 02+0.01° |0.6+003¢
AC 10.4+0.34* |10 +001? |1.94005% 94+056% | 1.7+0.02 06+ 0052 | 1.34+0.072
AS | 9.2+0562 |07 + 007" |[14+0.17P 9.6+1.07* | 1.6-+0.04 0.7+0.10% | 1.0+ 0.04%
I | AG | 57+043% |04 0049 [1.140.03>* | 7.5+ 0.602" | 1.5+0.03 0.3+0.03> | 0.9+0.112®
PC | 62+016° |06 4+ 001% 1.14+007°¢ | 7.3+0.35% | 1.6+006 | 0.2+0.04° | 0.9-+0.09"
PS |55+40.40° |05 +0.04°4]1.1 +0.04"¢ | 59+ 039P | 1.6-+0.04 0.3+ 0.02" | 0.84+0.04?
PG | 35+0.15° |0.3 40029 0.8 +0.04¢ 534+ 0.28% | 15+005 |02+0.02° |06+0.04°
AC [11.4+0.39% |13 £0.02® |21 4005 89+ 027N S| 184003 | 0.64-0.04N5| 1.5+ 0.14NS
AS | 98+05220 |10 +0.07% 1.7 +0.052® | 8.8+098 |1.8-40012 |05+004 |1.24009
AG |83+028" |07 +0.04¢ |1.4+0.03P 624025 |164002" |044+0.03 |15+0.32
M | PC | 82+0.64° |08 -+ 0.07% |1.5+007° 7.3+068 | 1.74002° | 044001 |1.2+016
PS | 78+4026% |0.8 -+ 0.03* |1.5-0.09" 7.0+0.51 1.7 +0.03%P | 0.5+0.07 |1.2--0.06
PG | 76+032% 107 40.04° |14+ 007° 57+025 1.74002% | 034005 |09+ 003

1) Values for each group represent mean + SEM
2) Column means bearing different superscripts are significantly different (P <0.05)
N.S. not significant
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Table 4. Serum, liver and muscle protein contentsP?

Expt. Group Serum (g/100m¢ ) Liver (mg/g liver) Gastrocnemius muscle
period (mg/g muscle)
AC 61 -+ 0122 57.6 + 352 809 + 3.4°
AS 53 + 0.153b¢ 475 + 4.0% 80.3 + 3083
I AG 47 + 015bc 39.5 4 4.2bc 488 + 49¢°4
PC 5.7 + 0.453b 37.4 + 39¢d 562 + 5.1%¢
PS 48 + 0.16%c 27.7 + 2.7¢°¢ 339 + 124
PG 4.2 + 601°¢ 225 + 2,54 347 4+ 344
AC 5.3 + 0.10N.S. 60.3 + 1.2 1047 + 512
AS 55 + 026 508 + 4.32b 950 + 45°b
I AG 62 + 0.6 423 + 5.7° 502 + 49°¢
PC 53 4+ 0.26 316 + 2.4°€ 737 + 7.0°
PS 54 + 0.14 304 + 23° 349 + 25°€
PG 54 + 022 20.2 + 2.3°¢ 30.1 + 15¢
AC 52 + 0.2IN.S. 700 + 3.4° 117.8 + 3432
AS 53 + 0.11 623 + 6.5 103.7 + 10.63b
AG 50 + 0.20 48.8 + 5.7 83.6 + 5.3bcd
m PC 58 + 0.09 51.3 + 2.4% 95.6 + 1.33bc
PS 5.3 + 0.16 40.7 + 1.4b¢ 69.8 + 4.0°d
PG 54 + 0.19 262 + 3.8¢ 673 + 441

1) Values for each group repsesent mean 4+ SEM

2} Column means bearing different superscripts are significantly different (P gO 05)

N.S. : not significant
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