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Abstract

The objective of this study was to investigate the influence of three types of protein source in
a basal diet during the prenatal and lactating periods on the cellular growth and development of
organs in rats. Twenty four pregnant Sprague-Dawley rats weighing 187.7+18.5g were fed ad
libitum diets containing casein, soy protein, or corn gluten. The weight of organ and the con-
tents of DAN, RNA, and protein of organs in pups were determined at 0, 3, 7, 14, and 21 days
after the birth. Dietary intake of rats during trimester of pregnancy and lactation were signifi-
cantly higher in the rats fed case in containing diet than those of rats fed the corn gluten diet.
Body weight of the progeny fed casein diet at birth and after 7 days were significantly higher than
those of progeny fed the corn gluten diet. The weight of brain, liver, and kidney of pups which
fed corn gluten diet were significantly lower than those fed the casein diet. DNA contents in
the brain of pups fed the casein and the soy protein were slightly higher than those fed the corn
gluten diet. RNA and protein contents of the brain, and DNA, RNA and protein contents of the

liver of the corn gluten treated group were significantly lower than those of the others.
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Composition Diet Casein Soybean meal Corn gluten
Corn starch 690 g 467 g 690 g
Casein 200¢g - -
Soybean meald — 455 g —
Corn gluten - - 200g
o-Cellulose 30g 30g
Salt-mixture @ 40g 40¢ 40g
Cotton seed oil 40 cc 40 cc 40 cc
Vitamin A, D mixture @ lcc lcc 1ce
Fat soluble vitamin @ 2cc 2ce 2cc
Water soluble vitamin &) * * *
Vitamin B, ® 1cc 1ce 2cc

@ Soybean meal composition: moisture 139, fiber

carbohydrate 29%

@ Salt mixture composition (g/kg salt mixture): CaCOj; 300.0,

7%, crude protein 44%, ash 6.5%,

Kz HPO4 322, 5, MgSO4'7H20

102. 0, Ca(Hz PO4) 75.0, NaCl 167. 5, F6C6H5 07'6H20 27.5, KI 0. 8, ZnClz CuSO4-5H20 0.3,

MnS0O,-H;0 0.5

(@ Vitamin A, D mixture composition (mg/cc corn oil): Vit. A, 0.1,

Vit. D. 0.01

@ Fat-soluble vitamin composition: 2-tocopherol acetate 5g, menadion 200mg, corn oil 200cc

® Water-soluble vitamin composition (mg/kg diet):

ride 10, riboflavin 20, nicotinic acid 120,

pyridoxine 10,

cholin chloride 2000,
calcium pantothenate 100,

thiamin hydrochlo-
biotin

0. 05, folic acid 4, inositol 500, para-amino benzoic acide 100
® Vitamin By, solution: 5mg of vitamin B, in 500 cc of distilled water
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Table 2. Food consumption ®
period Gestation Lactation
Group 1week 2 week 3 week 1 week 2 week 3week
Casein 62.2+11.2@119.9%12.2 109.2+11.3 154.94+33.6 199.0438.2 156.1+24.9

Soy protein

63.5+ 7.1 111.6+11.7 110.7+14.7

145.84:26.9 213.9:+22.5 174.24+20.6

Corn gluten 56.9+ 8.5 109.8+ 7.2 86.1+20.2% 88.2+11.8%* 85,64 8,6%* 68.14 8.6%**
@ Mean+S.D. * P<0. 05 *£ PO, 01
Table 3. Body weight of offsprings ()
Group Period 0 day 3day 7 day 14 day 21 day
Casein 5.2+0.7@ 8.3%+0.8 5.7+2.4 36.5+3.9 61,6+ 8.9
Soy protein 5.7+0.4 8.0+0.9 12.9+1.5% 32.4+4.9% 55,7%13.3
Corn gluten 4.340.3% 4,74+0.7 6.84-1.0%% 12,2:43.4%% 22,94 2,2%%
@ Mean+S.D. * P<0.05 ** PO, 01
Table 4. Organ weights
Period 0day 3day 7 day 14day 24 day
Group
Organ g g/body wt g g/body wt g g/body wt g g/body wt g g/body wt
Casei 0.22+ 0.04*+ 0.34x 0.04%x 0.65+ 0.04x 1.25% 0.03% 1.47x 0.02%
m 0.02@ 0.0 ©0.03 0.00 0.05 0.00 .0.09 0.00 0.76 0.00
Soy 0.22+ 0.04+ 0.37+ 0.05+ 0.68% 0.05+ 1.25+ 0.04%+ 1.42+ 0.03+
Brain protein 0.02 0.00 0.03% 0.01* 0.02* 0.01%% 0.05 0.01% 0.05 0.01
Corn 0.20+ 0.05+ 0.28+ 0.06%+ 0.46+ 0.07+ 0.87+ 0.07+ 1.21+ 0.07+
gluten 0.04 0.01 0.04*  0.01*%* 0.05% 0.00%* 0,21* (0.01%% 0,15% 0.03%*
Casein 0.33+ 0.06*+ 0.39%= 0.05+ 0.55% 0.04+ 1.34% 0.04% 2.99+ 0.05+
1 0.04 0.01 0.05 0.01 0.10 0.01 0.17 0.00 0. 61 0.01
Soy 0.29+ 0.05%+ 0.37 0.05+ 0.40x 0.03+f 1.32% 0.04% 2.53+ 0.05%+
Liver protein 0. 06 0.01% 0.04 0.01 0.06%% 0,01 0.11 0.00 0.33 0.01
’ Corn 0.23+ 0.06x 0.21+ 0.05% 0.23& 0.03%+ 0.38%+ 0.03+ 1.01+ 0.04%
gluten 0.04%% (.01 0.03%* (.01 0.05%% (.00 0.20%% 0.00%* (.26%*% 0.01
Casein 0.064 0.01%x 0.11x 0.01x 0.22% 0.01+ 0.47x+ 0.0l 0.76x 0.0l
0.02 0.00 0.01 0.00 0.05 0.00 0.09 0.00 0.16 0. 00
Soy 0.06+ 0.01+ 0.09f 0.01%+ 0.17+ 0.01+ 0.40*+ 0.01%+ 0.65+ 0.0l+
Kidney protein 0.01 0.00 0.02 0.00 0.02%  0.00 0.07 0.00 0.15 0. 00
k Corn 0.04+ 0.01% 0.06+ 0.01+ 0.09% 0.01+ 0.16+ 0.01+ 0.30+ 0.01%
gluten 0.02 0.00 0.01* 0.00 0.01%* 0,01 0.06%* 0,04 0.04** 0.00
@ mean=+S.D. * PP{0. 05 ** P<0.01
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Table 5. DNA contents of organs
Period oday 3day 7 day 14 day 21 day
Organ
mg/100 mg mg/100 mg mg/100 mg mg/100 mg mg/100 mg
Group Mg wet wt wet wt . 8 wetwt 8 wetwt 8 wetwt
Casein 1.43+ 0.65+ 1.82+ 0.52+ 1.98% 0.31+ 4.03x 0.33% 5.10t 0.28+%
0.29@ 0.12 0.57 0.15 0.36 0.07 0.93 0.08 1.47 0.07
Soy 1.32+ 0.59+ 1.51+ 0.41+ 1.92+ 0.28% 3.96+ 0.30%& 4.83+ 0.34%
Brain protein 0.20 0.13 0.37 0.09 0.30 0.05 0. 81 0.07 0.78 0.06
Corn 1.46+ 0.73+ 1.50+ 0.55+ 1.89+ 0.42+ 2.81%t 0.33%+ 4.15+ 0.36%
gluten 0.18 0.12 0.40 0.17 0.47 0.12% 0.58% 0.05 0.34 0.10
Casein 2.02+ 0.61+ 2,11+ 0.46%+ 2.90%+ 0.59+ 6.34+ 0.57+ 18.24+ 0.70:*
0. 47 0.13 1.17 0.23 0.79 0.17 1.98 0.16 1.96 0.17
Soy 1.71+ 0.61+ 1.90+ 0.54+ 2.52+ 0.61+ 7.19+ 0.56% 16.34% 0.63+
Liver protein 0.28 0.17 0.69 0.23 0.59 0.11 1.67 0.13 2.87 0.13
Corn 1.58+ 0.71+ 1.78+ 0.82% 2,23+ 1.00+ 2.19%& 0.77%t 3.38+ 0.33+
gluten 0.47 0.16 0.54 0.26% 0.27 0.28%  0.60%* (.40 1.26%* (.06
Casein 0.19 0. 32 0.58 0.53 0. 80 0.36 1.49 0.32 2.92 0.39
Kidney Soy protein 0.25 0. 41 0.24 0.26 0.95 0.56 1.25 0.31 2.85 0.44
Corn gluten 0.16 0.39 0.31 0.52 0.38 0.42 0.76 0.48 1.73 0.58
@ mean=S. D. * P(0.05 ** P(0. 01
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Table 6. RNA contents of organs
Period 0day 3day 7 day 14 day 21 day
Organ e ME/100 mg mg/100 mg mg/100 mg mg/100mg 1, me/100 mg
Group € wet wt wet wt mE  wet wt wet wt g t wt
Casein 3.25+ 1.53% 3.69+ 1.10%+ 5.93+ 0.92+ 12.72+ 1.04% 15.30% 1.00%
0.49@ 0.24 0.19 0.13 1.12 0.19 1.73 0.16 1.81 0.17
Soy 3.15+ 1.41+ 3.80+ 1.04%+ 5.34+ 0.79+ 12.57+ 1.01+ 14,97t 1.06%
protein 0.33 0.21 0.47 0.13 0.65 0.11 2.00 0.17 3.00 0.21
Corn 3.23+ 1.74%+ 3.46+ 1.244 4.264+ 0.93+ 9.54+ 1,13+ 13.52+ 1.13+%
gluten 0.35 0.35 0.22%% (0,24 0.76%% 0.10 1.97%% (.24 1.33 0.11
Casein 6.48+ 1.97+ 7.01+ 1.83+ 14.16+ 2.58+ 31.67+ 2.41+ 89.31+ 3.00%
1.22 0.33 1.24 0.43 4,12 0.58 4.52 0.47 27.83 0.68
. Soy 527+ 1.90+ 5.76+ 1.63+ 13.58+ 3.44+ 30.25+ 2,38+ 75.11+ 2.73%
Liver protein 1.04%  0.46 1.23 0.47 3.05 1.16 6.75 0.44 19.88 0.37
Corn 4.72+ 1.96+ 5.33+ 2.25%+ 6.51%+ 2.794 8.42+ 2.32+ 11.50+ 1.16%
gluten 1.46%  0.45 0.87%% (, 46 0.96%* (.71 2.33%% (.69  1.07%% (.31%*
Casein 0.48 0.80 0.74 0.67 1.65 0.75 4.48 0.95 5.17 0. 68
Kidney Soy protein 0.44 0.73 0.81 0.73 1.07 0.63 3.14 0.78 5.37 0.83
Corn gluten 0. 42 1.05 0.67 1.12 1.04 1.15 1.78 1.12 3.7 1.24
@ mean+S.D. * P<0.05 ** P0. 01
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Table 7. Protein contents of organs
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Period 0day 3day 7 day 14 day 21 day
Organ

mg/100 mg mg/100 mg mg/100 mg mg/100 mg mg/100 mg

Group M wet wt wet wt MmE  wet wt wet wt Mg wet wt
Casein 2,724+ 1.24% 4,13+ 1.21+ 7.656+ 1.194+ 17.32%& 1.40*+ 23.60x 1.61%
0.39@ 0.17 0.72 0.17 0.65 0.16 1.37 0.11 3.64 0.21
. Soy 2.41+ 1.21+ 3.81% 1.14+ 7,13+ 1.04%+ 16.48+ 1.32+ 23.57% 1.67+
Brain protein 0.57 0.20 0.62 0.31 0.38 0.07* 1.44 0.12 2.12 0.18
Corn 2.48+ 1.27+ 3.224+ 1.15+ 5.22+ 1.15+ 12.00+ 1.40% 17.78+ 1.43%
gluten 0.33 0.27 0.49%  0.17 0.65%* (.11 2.98%% 0,21 2.96% 0.19
Casein 4.90+ 1.53+ 8.99+ 2.41+ 17.01%x 2.77+ 38.64+& 2.61+ 94756+ 3.03%
1.09 0.38 0.49 0.63 3.89 0.42 7.63 0.35 23.11 0.45
. Soy 4.80+ 1.72+ 7.55% 2.01+ 15.294 3.95+ 31.23% 2.43+ 82.54%t 2.7k
Liver protein 0.51 0.27 0.76* 0.15 3.92 1.65  3.95*% 0.23 25.72 0.64
Corn 3.64+ 1.79+ 3.74+ 1.79+ 8.85+ 3.48+ 9.87+ 2.64+ 16.444 1.70 &
gluten 0.76 0.25 0.81%% (), 46 3.13% 1,14 2.94%% (0,28 1.98%% (.42
Casein 0.45 0.75 1.06 0.95 2.51 1.14 5.54 1.18 8.69 1.14
Kidney Soy protein 0.53 0. 83 0.91 1.01 2.00 1.17 4,44 1.16 8.59 1.32
Corn gluten 0.43 1.07 0.78 1.31 1.01 1.13 2.17 1.35 3.79 1.25

® mean+S. D. * P<0.05 *x PO, 01
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