REMHRA w8 BHBREA R HE

REM R BB SR
&€ B X-F B 7
FEHECER Y BRI CE AR

G 3 =

Effect of Sodium Chloride Intake Related to the ‘Composition of the Diet.

Kap Young Kim, Ki Yull Lee.
Food and Nutrition Department. College of Home Economics, Yonsei University.
Tai Sun Shin

Department of Anatomy, College of Medicine, Yonsei University.
=Abstract=

Sodium chloride plays an important role ‘as the main condiment at daily meal. It is well
known that humans require sodium chloride as an essential nutrient to keep the homeostasis
of electrolytes. The amounts of salt intake may be a reflection of geography, culture and food
habit rather than necessity. Lee has reported (1962) that Koreans ingest high amounts of sodium
chloride in their meals, with an intake of excess carbohydrate (80—90% of total Calories) and.

low protein in their diet.

This includes large amounts of rice, Kimchi and other fermented soybean products common
in the Korean diet.

This investigation was designed to study the dietary relations of sodium chloride to other:
nutrients in the Korean diet. Twenty four albino male rats, weighing from 290—300g, were
divided into four dietary groups according to the amounts of carbohydrate, protein and fat in
the basal diet. Each diet contained a rice powder as a carbohydrate source. Diet I was a ccntrol.
diet, Diet II, low protein, Diet III, low protein and low fat diet and Diet IV, low fat diet. All
rats were provided with 3% sodium chloride solution. Diet and salt solution were given ad.
libitum. The experiment was carried out for 9 weeks during which time the body weight, the-
food intake, and 3% sodium chloride solution consumption were determined. At the 9th week,
the urine was collected the blood sample from the artery of each rat for the analysis of scdium
and potassium and other chemical studies. The rats were sacrificed and the kidney, adrenal,
liver and spleen were measured, and observed changes of the pathological tissue in the kidney
and adrenal.

The results were summarized as follows:

1) The growth rate was higher in Diet I than in the other experimental diets (II, III and IV)

after 4 weeks. There was no significant difference found between the experimental Diets II,
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III and IV.

2) The daily food intake was greater in the experimental diets II, III and IV than in the contrel
diet. However, there was no difference among the high-carbohydrate diets Diet-1F, IIT and IV.
:3) The daily water (3% sodium chloride solution) intake was also greater in the Diets II, III

and IV, than in the control diet. However, there was no difference between Diets II, III

and IV.

4) The concentration of sodium and potassium in the blood were within the normal range in

all diets.

5) The amount of sodium chloride in the urine was significantly greater in Diets [, [ and IV

than in the control diet. Diets II, III, IV had a larger amount of sodium solution consumption.
6) Observation of pathological tissue in the experimental diets found a cell proliferation in the

glomerlulus of the kidney, while such change was not found in the control diet.
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Table 1. The composition of control and expe-
rimental diets. (per 100g)
I Jii M Low|
Components Low protein
P control protein | Low fat] Low fat
Rice powder 62 75 75 75
Whole milk 18 5 9 12
powder
Vegetable oil 8 8 4 1
Dried yeast.
(K.P.) 5 5 5 5
Salt Mixture? 4 4 4 4
Cod liver oil
P 2 2 2 2
Vitamin
Mixture® 1 1 1 1

a: Hubbel Mendel Wakeman Mixture.

(per 100g)
Calcjum carbonate 54,30
Magnesium carbonate 2.50
Magnesium sulfate 1.60
*Sodium chloride 6.30
Potassium chloride 11.20
Potassium phosphate monobasic 21.20
Ferric phosphate 2.05
Potassium iodide 0.008
Manganase sulfate 0.035
#*Sodium fluoride 0.01
Aluminium potassium sulfate 0.017
Coffer sulfate 0. 090

© *NaCl g NaF& A9,
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b: Mixture of vitamins

(mg)
Riboflavin 0.5
Thiamine 0.8
Pyridoxine 0.5
Niacin 0.4
Calcium pantothenate 4.0
Biotin 0.04
Folic acid 0.2
Menadion 0.5
Vitamin B, 0.03
Inositol 10.0
P-Amino benjoic acid 10.0
Choline 100.0
Sugar 1000. 0
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Table 2. Organ weight per gram of body weight.
Diet group Kidney (mg) Adrenal (rﬁg) Liver (mg) épleen (mg) B
1. Control 6.7+0.16 0. 0930. 0021 24,742, 41 0.11+0.02
1. Low protein | 6.9%0.35 0. 093-£0. 0204 27.4+1.92 0.130.01
. igg F};‘{‘e‘n 6.20.53 0. 091+0. 0762 25.3+1. 86 0.1240, 04
V. Low fat 6.6+0.17 0. 089:+0. 0241 25.2:2.02 0.130. 01
E=3 control diet (mean+S.E.)
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Fig. 2. Diet Consumption per gram of body weights of rats.
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Fig. 3. Water intake per gram of body weights of rats.

Table 3. Blood analysis in experimental diets,

. Total Na K Cl Cholesterol
Diet group | protein(g%) | /C (mEq/L) | (mEq/L) | (mEq/L) (mg%)
[. Control 6.240. 06 1.14:0.14 132+2. 61 5.840.42 109.54+1.11 | 63.5+9.61
I. Low protein | 6.820.17 0.8+0.17 140+4. 21 4.8+0.22 113.742.62 | 72.046.11
. {gg protein | 6.540.86 | 0.940.11 | 143£3.05 | 4.7+0.44 | 110.0%3.10 | 62.5+5.71
V. Low fat 6.7+0.03 0.9+0.17 14041. 93 5.10.09 107.60.50 | 64.4+4.75

(mean=+S.E.)
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Table 4. Balance studies in 9th week of experimental regime.
Diet erou Body Food intake [¥Water intake| Urine output | Na intake Urine Na
group weight. (g) /day (g) | /day(ml) /day (ml) mEq/day l mEq/day
I. Control 343.1 12.0 27.1 8.0 13.010 3.880
I. Low protein 300.7 14.0 39.2 12.5 20.100 5. 950
. Low protein 314.8 14.3 35.5 14.0 19.914 6.726
V. Low fat 313.8 14.7 36.6 13.0 18.769 5.668
* 3% NaCl Solution.
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