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Studies on the Nutrition under Abnormal Environment(])
Nutrition under Vibration
Jong Yull Yu

Department of Nutrition, Duk Sung Women's College

Seoul, Korea.
=Abstract=

On the assumption that the supplementation of certain nutrients or foods to the rice diet (low
protein, low fat, and low vitamins) may decrease, to some extent, the degree of suffering from
abnormal environments, such as vibration, noises, gases, dusts, smog etc. a series of experiments
were started. As the first report the nutrition under vibration was studied in this experiment.

Sixty (60) young growing male rats weighing about 65 grams were used, grouping to five (5)
groups, twelve (12) rats each group. They were fed on the following five (5) experimental diets:
rice diet (basal diet), rice diet+-casein, rice diet+ vitamins, rice diet+a-tocopherol, and rice diet+ginseng
powder (see the tables 1 and 2) for the period of 14 weeks experiment.

During the experiment period the half number of the rats of each gooup were exposed to the
three (3) hours vibration every day.

The protective effect of each diet against the vibration may be summarized as follows.

1. The growth of rice diet group was impaired significantly under vibration, However, those of
other groups (protein-supplemented, vitamin-supplemented, a-tocopherol-supplemented and ginseng-
supplemented groups) were impaired much less compared with rice diet group.

2. The feed efficiency of the rice diet group was decreased significantly under vibration. It is
estimated that the biological availability of nutrients was impaired under this environment.

On the other hand, the feed efficiencies of protein supplemented, of vitamin supplemented, and of
ginseng supplemented groups were not decreased under vibration, statistically.

3. There is tendency that the food spillages of vibration groups are higher than those of non-
vibration groups. Especially it seems true in the case of rice diet group. The food spillageb may be,
to some extent, related with mental nervousness of animals.

From the point that the food spillage of ginseng supplemented group is significantly lower than
those of other groups it is thought ginseng acts some good role in protecting mervous system from

suffering from vibration.
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4. In all groups except protein supplemented group, liver fat of vibration group tends to be higher

than that of non-vibration group.%

5. It shows that, in general, the serum alkaline phosphatase activity of the vibration group is

significantly higher than that of the non-vibration group.

It seems that there may be, to some extent, coi'elation between the amount of liver fat and serum

alkaline phosphatase activity.

6. There is tendency that, in rice diet group, the organs of vibration group are smaller than

those of non-vibration group, especially lung is so. It is thought that this may be due to the poor

growth of whole body size in vibration group.
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Table 1. Composition of basal diet (Rice diet)” (low protein, low fat, and low vitamins)

Diet Composition

Nutrient Composition

Rice powder 92.7%
Salts V* 4.0
Cod liver oil (conc)? 0.3
Dried yeast? 3.0
100.0%

Protein 7.1%
Fat 0.7
Carbohydrate 72.8
Fiber 0.4
Minerals 4.7
Moisture 14.3
Vitamins (Per 100g diet)

A 3,000 LU.

D 300 L.U.

B 452 1

B, 166 r

Niacin 2,290 v

1. Salts ¥ for rats: Hegsted et al; J. B. C. 138, 459, 1941.
2. A 10,000 L.U., D 1,000 L.U. in one gram.
3. By 1207, B; 407, Niacin 3007 in one gram.

Table 2. Diet composition of each experimental group and status of vibration.

Group No. rats Diet composition Status of Vibration
% :% % Basal diet N\}le
% :% g Basal +20% Casein? NVV
% :% (23 Basal+4- Vitamins? ny
llg :‘g g Basal-+a-Tocopherols N\y
\\’[ - é g Basal+ Ginseng powder$ l\ifv

. Non-vibration
Vibration

Purifed Casein, Shin-Jin Chemicals, Seoul

oo e

Vitamin A 4,000 L.U., Calciferol 400 LU.,

16 tablets of Decavitamin (Yuhan corporation, Seoul) were added per kg diet. Each tablet contains

Thiamine, HCl 1mg, Riboflavin 1. 2mg, Pyridoxine » HCI
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2mg, Cyanocobalamine 2 mcg, Ascorbic acid 75 mg, Calcium Pantothenate 5mg, Folic acid 0.25mg

and Nicotinamide 10mg. This addition provides 2~3 times of the requirment.
5. 4 Capsules of Tocophero!l Tinate (Je-sam Chemical Ind. Co. LTD, Seoul) were added per kg diet.
Each capsule contains DLy-a-Tocopheryl Acetate 100mg and Nicotinamide 30mg. This addition provides

about 3 times of the requirment.

6. 10 grams of Korea-Ginseng Powder was added per kg diet. This amount is about twice of the

human dosage.
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Table 3. Average body weight’.

Group No. rats body weight(g) B/A x100?
I—A 259+ 9.81% 100
I—B 2321+17.29 89
I—A 280+£13.35 100
I—B 6 293114.36 105
I—A 5 243:-24.60 100
I—B 2324 8.00 95
N—A 262425.70 100
V—B 6 240+ 8.26 92
V—A 2433 6.82 100
Y—B 6 237+13.26 98

1. At 14 weeks experiment.
9 Body wt. of vibration group

° Body wt. of non-vibration group
3. Mean+Standard error.

X100

— 18—



3ol dsta [ H(Basal diethHe] 73 AR erolf5IFD B VEAZHREMIDS =571 BRE

(Non-Vibration®g)o] 259geld] ¥§3le B#(Vibra- o] o fHolxuk [ Fhe] 7A9-xbo] HEEESIR @th,
tionff)-& 232gel . 27gd] £ R gloer BEH-E A 2. g ERE 2 FRE wE
FrY 89%el s watch. dArle]l e [ HE(Caseindi A2 iy Ay B2 @ 24

WD AS-le BRel 23H %4 2 fEE 2 vhg BE4Zet At
o F3 g.on MEG erIFEME §H(a-Tocoph-

Table 4. Average food consumption and feed efficiency.

Group No. rats g/day/rat g/day/100gB-W. Feed efficiency!
I1—A 5 17-+0. 822 6.420.25 7.5 £0.44
[—B 6 16+0.92 7.1%£0.27 8.8+x+0.23
I—A 6 1740.15 5.9+0.21 7.3 £0.30
I—B 6 1840.62 6.1+0.32 7.4 £0.66
I—A 5 1640.71 6.810.65 8.2 £1.00
—B 6 1540.08 6.610. 26 8.5 40.43
V—A 3 16%£1.45 6.5+1.05 6.9 £0.47
N—B 164:0.50 6.5+0.11 8.2%x0.10
V—A 6 131+0.42 5.4%0.21 6.9 £0.48
V—B 15+0.67 6.2%0.24 8.2 £0.71

1 Total food intake in grams
* Body wt. gained in grams

2. Mean+ Standard error
= P<0.05

HaFel] Sebal AR AF T gl £BY = Table 5.
Fo Bz Gen zed @ P geiAde &

Average food spillage (7 days Period)

Group No. rats Food spillage”
M R BRI fE5t ARfuel —yes & A
[—A 5 9.3+1.192
+ 2 F3 e el [ #s VEY ASdE # [—B 5 10.140. 98
ez BEXET =B Yk —A A 10.0.£0.75
3. #7% Spillage® I—B 6 10.520.94
BF 1355l 7HR BT 45 food spillage®: M—A 5 10.7+1.07
< v $oEe A I—B 6 11.2+1.38
H5kA Skl KA =5 AR BEEY Aole V—A 3 8.4+1.14
FATH o glont —fo s AR Bifel ¥ V—B 7 8.5+1.37
£ AL v Fa gleh 2T SHEL Ml V—A 6 3.5+0.79
;A BEKE 9L BT 2 Fx gl V—B 6 5.6+0.80
4. Liver fat & 1. Grams during one hour feeding.
FriEe] RIBFE &S oh& FH6E 2ok, 2. Mean=-Standard error.
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Table 7.

Serum alkaline phosphatase activity

Table 6. Average liver fat(Dry basis) (Bodansky units/100ml Serum)
Group No. rats { liver fat (%) Group No. rats Alkaline phosphatase activity
I—A 5 10. 640,731
— 12.3 -+ 0.42*
[—B 6 12.341.46 I—A ®
I1—B 15. 1%+ 0.59
I—A 6 10.8+0. 50
I—B 6 10.940. 42 I—A 9.5 £ 0.42
I—B 116+ 0.19
M—A 5 11.1%0.56
I—B 6 12.440.86 HI—A 11.5 + 0.37
V—A 3 11.8-1. 48 —B 9.8+ 0.20
V—B 6 18.8+6.98 W—a 12.0 + 0.18
V—A 6 10.1+0.45 V—B 18.3%*+ 0.35
V—B 6 14.0£2. 29
, — V—A 6 12.6 =+ 0.41
1. Mean+Standard error. V—B 6 29.8%*+ (.69

oz bl £FE 2T AR BREEMHe

"o w ERE gov —fiye =z B

o fErct wokd HAE e Fa gk

5. Serum alkaline phosphatase activity
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it

** P (0.01
el oA BR-2 ARfrcl #iFtEBINo2 W48 &
L EEE 2 Fa v

6. & BES FEE

1. Mean+ Standard error.

9 EelA A £ FaREd e o

Mol ZR dBR 2ok IS BRAT =& B £ HoRA RRTH

ek Zox REY A% HHEE RET @

Table 8. Average organ weightst
Group Liver Lung Heart Kidney Spleen Pancreas Testicle
g g g g g g g

I—A 7.39%0.3222 1.9240.153 0.82+0.013 1.4840.013 0.42+0.069 0.52:0.011 2.24:£0.167
I—B 7.20+0.458 1.1440.068 0.72%+0.012 1.4740.112 0.4440.072 0.53£.0001 2.18+0.111
I—A 8.05+0.888 1.3440.243 0.86=0.040 1.23:£0.009  0.4940.111 0.58%0.011 1.96=0.146
I—B 8.97+0.382 1.261£0.069 0.91-+0. 009 2.02+0.102 0.61-+£0.067 0.63%£0.009 2 41+0.111
M—A 7.59+0.739 1.20%0.100 0. 80-£0.060 1.1640.077 0.52+0.075 0.50£0.059 1.9040.173
MM—B '7.3440.546 1.1840.057 0.76+0.007 1.540.068 0.50+0.086 0.54+0.059 2.15%0.434
—NF—A 7.96%0.963 1.1440.129 - 0.82%0. 378 1.48+0.419 0.4530.066 O. 57+0.128 1.85-£0.359
V—B 7.0820.449 1.2020.052 0.75+0.028 1.47£0.049 0.4910.241 0.47:0.030 2.10+0.155
Y—A 7.59%0.538 1.13+0.083 0.82+0.186 1.55:+0.699 0.46+0.086 0.53:0.178 2.12+0.119
V—B 7.81+0.528 1.02+0.044 0.74+0.006 1.424-0.064 0.42+0.097 0.52::0.040 2.15%0.072

1. At 14 weeks experiment.
2. Mean+Standard error.

** P(0.01
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.Table 9. Organ weight per body weight (%)!

Group Liver Lung Heart Kidney Spleen Panereas Testicle
I—A  3.02#0.165% 0.48£0.051 0.340.023 0.56+0.007 0.14+0.007 0.20%0 0.86+0.073
[—B  2.90:£0.133 0.47%0.022 0.32+0.016 0.6310.022 0.1830.009 0.22+0.017 0.833:0.092
I—A 2.8540.092 0.48+0.040 0.32+0.016 0.62+0.016 0.18+0.04 0.2240.016 0.8240.044
I—B 2.934:0.092 0.384:0.036 0.30+0 0.65+0.007 0.20+0.079 0.22+0.017 0.781%0.012
M—A 3.02+0.155 0.48+0.006 0.32:£0.006 0.62110.006 0.24+0.007 0.20+0 0.7840.075
M—B 2.981+0.135 0.50+0.221 0.3240.016 0.63£0.022 0.221+0.048 0.22+030 0.88£0.041
V—A 2.83+0.562 0.40+0 0.30+0 0.53+0.034 0.17+0.034 0.20%0 0.702:0. 092
V—B 2.9240.101 0.48+0.038 0.30+0 0.62+0.010 0.20%+0.008 0.20+0 0.90£0, 061
Y—A  3.02+0.113 0.45%0.007 0.32+0.017 0.60+0 0.19£0.041 0.20%0.008 0.77=%0.087
V—B 3.17£0.167 0.421+0.017 0.30+0 0.60+0 0.18+0.118 0.20%0 0.8810.040

1. At 14 weeks experiment.
2. Mean+Standard  error.
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