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Influence of early protein undernutrition on the size
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Abstract=

These experiments were-designed to study the influence of protein undernutrition during lactation
period(3 wks) or after-weaning period(8 wks) on growth of organs, and on brain and liver com-
position of the experimental rats. The following experimental groups were studied.

Grow  No Ras  (ciop e pemdtiane i
1 8 25% Casein diet 25% Casein diet 25% Casein diet
I 8 12% Casein diet 25% Casein diet 25% Casein diet
] 8 25% Casein diet 5% Casein diet 25% Casein diet
v 8 12% Casein diet 5% Casein diet 25% Casein diet

After the perriod of rehabilitation(17 wks) with 25% casein diet, the following results were
obtained. :

1. Most of the organs except the spleen could not catch up with the normal group in their weights
for the group of protein undernutrition during lactation(8 wks), even .after 17 weeks of rehabilita-
tion. For the group of protein undernutrition during after-weaning period(8 wks) brain, lung,
heart, spleen and pancreas could catch up with the normal group after rehabilitation. According
to this result it is assumed that the growth of brain, lung, heart and pancreas might be developed
mostly during lactation period and that the growth of liver and kidney might he developed after-
weaning period continuously.



2. For the groups of protein underuntrition during lactation period or after-weaning period the

amounts of total lipid, cholesterol and phospholipid of brain were lower than those of normal

group. Especially, cholesterol level was significantly lower than normal group. And there was also

a significant difference in the phospholipid level of the after-weaning(8 wks) deprivation group.

3. The groups of protein undernutrition during lactafion or after-weaning period(8 wks) showed

lower level of liver nitrogen and higher level of liver fat. Especially, protein undernutrition during

lactation gave a greater influence on the level of liver fat.
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Table 1. Feeding design
Lactation period(3 wks) After weaning period Rehabilitation period
Group No. Rats (Diet of mother rat) (8 wks) (17 wks)
1 8 25% Casein diet 25% Casein diet 25% Casein diet
I 8 12% Casein diet 25% Casein diet 25% Casein diet
g 8 25% Casein diet 5% Casein diet 25% Casein diet
v 8 12% Casein diet 5% Casein diet 25% Casein diet
Table 2. Diet Composition!?
25% Casein diet 12% Casein diet 5% Casein diet
% % %
Crude casein 25.0 12.0 5.0
Glucose H,O 54. 4 67. 4 74. 4
Corn oil 10.0 10.0 10.0
Salts ! 4.0 4.0 4.0
DriedP®ast? 6.0 6.0 6.0
Cod liver oil(conc)?® 0.6 0.6 0.6
Total 100 100 100

1. Salts ¥ for rats, Hegsted et al: J.B.C., 138, 459, 1941

2. B; 120y, B:; 40y, Niacin 300y in one gram
3. A 10.000 .U, D 1,000 LU. in one gram
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Table 3. Average body weights at the age of
28 weeks old

Group I I | W

Fok %
Body wt(g) 394=+11. 5! 321+15.4 362--9.0 275--44. 4

1. Mean=+Standard error
** P<0.01

H3me el BE 28Eole 1 FH@EEFD
304g, IB(TH7 357 BEEARERD 321g 1
B 8 0 BREETRER)] 362g, WH(TH7
3FZ 2 o]l %-F 877 WMAEE TRR 275g¢)ch
[ 85 DR PR ot Rl VRS 18t
vl ws) Bl HEHT 2825 ek o] REEY A5
B EEY A BER BRI —BHAE HEH
57 3HEMS Aol olfF 8F 2ANHE
o F839 F4&EE Fu 9% e Ao HHR
HE Aol

2. #ES WE

98 #RRIA A2 &8 THHRTY v o9

ok 2ok



Table 4. Average organ weights at the age of 28 weeks old

Brain

Heart

Group, Liver Lung Kidney Spleen Pancreas
g g g g g g g
1 1.78+0.05* 19.3%+1.26 2.35:+0.16 1.74+0.12 4.14740.08 1.51+0.37 0.91+0.09
* Kk sk * Hx *
] 1.61+0.09 13.1+0.95 1.6220.09 1.35%0.35 3.32%+0.16 1.02+0.15 0.63%0.05
* #k
i 167+0.06 15.0X0.64 2.0230.14 1.57+£0.06 3.54+0.11 1.25:+0.20 0.782%0.05
* Kok *x * *% *
v 1.4320.12 12.6+0.64 1.60%+0.14 1.36-:0.02 3.1740.32 0.9240.08 0. 63:!:0. 03
1. Mean=+Standard error
* P<0.05
** p<0.01
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Table 5. Brain lipid fractions in percentage

Group Total lipids Cholesterol Phospholipid
. % % %
i 12.4340.04 2.914+0.03 6.77+0.10
*k -
I 12.59+0.26 2. ZziO. 02 6.56+0. 28
u 12.5740.14 2.6240.04 6. 200, 14
ik *ok Hk
N 11.64+0.53 2.5540.07 5.714+0.27
1. Mean=Standard error
* P<0.05
** P<0.01
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Table 6. Total amount of brain lipid fractions

per brain
Group  Total lipids Cholesterol Phospholipid
mg - mg mg
I 221+6. 8! 52+1.0 121+2. 8
x*
I 203+12. 8 M42 4 105+6. 9
%
H 209+7.0 41:':1. 8 105+4.2
*k ek *k
v 167+12.5 3621 81+2.7
1. Mean+Standard error
* P<0.05 ** p<0.01
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Table 7. Liver nitrogen and fat(Dry basis)

Group Nitrogen Fat

% %

1 12, 456+0.91 13. 704:0. 4
*

I 12.36+0.3 16.7430.3

I 12 38:40.2 12.95+0. 4
Kk *k

v 11.714+0.5 19.54+1. 2

1. Mean-+Standard error
* P<0.05 ®»* P0.uL
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