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Studies on the Nutrition Under Abnormal Envirenment([l)
Influence of Vibration on Growth and Metabolism

Jong Yull Yu and Sung Dong Lee*

Department of Nutrition, Duk Sung Women's College Seoul, Korea.

In this third report influence of vibration on growth and on some metaholism of young growing
rats fed on varying levels of protein was investigated.

Forty eight (48) young growing male rats weighing about 60 grams were used, grouping to
four (4) groups, twelve (12) rats each group. They were fed on 8%, 13%, 19%, and 26%
casein diet respectively (See the table 1) for the period of 10 weeks experiment.

During the experimental period the half number of the rats of each group were subjected
to a given degree of vibration for two (2) hours daily.

Observations for growth rate, food and protein efficiency ratios, organs development, choles-
terol levels in aorta, total nitrogen, urea nitrogen and creatinine levels in urine may be
summarized as follows

1. Growth was impaired by the vibration in all groups including 26% easein diet.

2. There is tendeney that in higher protein diets, the organs (See table 3) developed more
well. And also the impairment of the organs development by the vibration revealed less in
higher protein diets.

3. Food and protein efficiency ratios were generally decreased under vibration and the food
efficiency was improved by increasing the protein level in diet.

4. Total and free cholesteral levels in aorta were increased by the vibration. Ester from/
tatal ratioc was 17.7% and 17.3% respectively at 8% and 13% protein diets and 54.8% and
54.2% at 19% and 26% protein diets. These show that, in higher protein diets, the vibration
doesn’t influence the cholesterol ratio.

5. Total nitrogen, urea nirogen and creatinine levels in urine were increased by increasing
the protion level in diet and also increased by the vibration.

6. It seems that, according to the above observations, the vibration used in this experiment
influenced, in certain extent, on physical development, physiological availability of nutrients,
and on body metabolism, And it is also thought that higher protein diets act some good role
in protecting body from suffering from vibration.

* HmEAEE SRR A BHE
Dept. of Bicchemistry, College of Medicine, Korea University, Seoul, Korea.
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Table 1. Diet composition

\Experimental diet group I I I Vo
Component — | A B A B A B | A B
Sucrose 80.7 75.7 69.7 62.7
Casein?* ] 7.0 12.0 18.0 25.0
Cotton seed oil 5.0 5.0 5.0 50
Salts W3 4.0 4.0 4.0 4.0
Cod liver oil 0.3 0.3 0.3 0.3
Dried yeast® 2.5 2.5 2.5 2.5
Vitamin mixture® 0.5 0.5 0.5 0.5
Metabolic energy (kcal/100g) 407 407 407 407
Protein contents(g%/100g) 8 © 13 ‘ 19 26

1. Vibration was given to each B group

2. Purified casein, Shin Jin Chemicals, Seoul."

3. Salts I for rats, Hegsted et al, J.B.C, 138: 459, 1941.

4. Cod liver oil, Concentrated, K.P.

5. Dried yeast, K.P.

6. 8 tablets of decavitamin (Yuhan Corp; Seoul) per kg diet.

(27 6)



A Enke] o AA Y AR WA S Dol AEAEA
A Aol A WEs H9 AFADE dem g2 P I, EERUR
152 5k 127 903 $ER 530 AFE Fohsk 5
—"'5: Z FAE Fe obioR st 2424 WA A 1 BRE
dage 29n AFL AT 15 23990 % AP0 2 1052 A5ARA AFHe 274
Al %5 Table 2 2 Fig 1o EA wheh zbe},
> ERER | 4 ARFEE YA A5E BLTCeld BT
2ol A4 Aol Table 1ol EAF wpe} 2 T P ATE A & T ATl )
ot - & Hlaste] oo A5e e T dupdow v
Aol & 4F-5 ALstg on 7 4ol sucrose E 7]
&2 3l d71d) ZZ - caseln, cotton seed oil, salts (a0l o :‘VI—-A
IV, cod liver oil, dry yeast ¥ vitamin mixture 5 /,/" ° L—A
& A7 RS Az dgos 3T A FF W ATSITTE
& A7 1 8%, 1F13%, 0T 19% % VT 26% 120

gom 2 4ol9 100g % d#FE 407 keal = 435}

7l isocaloric diet & 3}4 t}. 100

N

3. REHFR 2 RE
zze

S BnE A 30 S wdd A
$51g0m UG wRo R BT BE
7 1547 Al AL AFE E Yol
3. ethyl ether & n}3] 27 2
7Hi<s}°% 4 AARE =

& ol RobA pool

®
o

piia
na
2,
fr
—
o
N
r_\‘J_'
>
2
Ho
ol
-
i3
2
oft
,
el
fo
3
Neight (g)

Body
»
o

Hu _LL: lﬂ
J* i
b
5 ji]
U}
off
=2
rlo

)ﬁL nlo

4. BlwAE.
A 2% cholesterol <& Zak 89, total-N-& micro
Kijeldahl 87, urea-N & Ormsby ¥®¥ = creatinine

2 Folin-Wu §® 93] 2 A #Fatglvt. Fig. 1. Cained body weight.

Feeding term(weex) ————

Table 2. Average gained body weight (g)

A’?}Eaf,g“’“? I I 0 [ v -
e N, B A B A B A B
1 8.0 2.0 22.0 18.0 30.0 29.0 33.2 28.3
2 5.0 3.0 11.0 8.7 29.2 18.5 19.2 27.0
3 7.0 9.3 21.0 15.8 13.4 12.7 21.6 14.7
4 7.3 6.7 21.0 14.7 16.6 14.5 21.0 17.0
5 5.7 6.5 16.9 7.0 10.4 7.3 16.8 4.0
6 8.7 5.8 9.8 13.3 10.6 150 14.2 12.7
7 2.3 7.5 9.3 4.7 14.2 14.7 11.6 4.0
8 9.0 7.2 6.0 2.8 5.6 115 2.2 2.3
9 8.0 80 | 90 6.5 6.8 20 | 22 27
M=S.E

6.8£0.7 6.2:%0. 8' 14.0+2.1 10.2+1.8 [ 16.242.9 13.9:£2.5 | 15.843.3 12.53.4
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Table 3. Average organ weight.

Organ wt. (g) "~ .
\\ Brain Heart Kidney Liver Spleen Testis
Animal group ™

A 1. 102:0. 00 0. 40£0. 00 1. 000, 00 4.5740.30 0.2320.00 1.4740.00
! B 1..08-£0. 00%*¥ 0. 47-£0. 00%**| 1. 002-0. 00 4.482:0.30 0. 350, 00%**| 1. 400, 00***
V A 1. 252-0. 00 0. 66+0. 00 1.403-0.00 [ 6.6820,40 0. 874:0. 00 2 33:':0. 30
1 B 1. 150, 00%*¥ 0. 60-£0. 00%*¥ 1. 30=-0. 00***| 5,300, 00%* | 0. 65-=0. 00%**| 1, 45:-0. 00*
A 1. 30-40. 00 0. 760, 00 1.702-0. 00 6. 83-0. 60 0.94+0. 00 2.5340. 30
u B 1. 25:0. 00%*H 0. 702=0..00%*¥| 1, 50--0. 00***| 6. 450, 40 0. 8310, 30***%|  2,474:0.00
A 1. 3410. 00 0. 760. 00 1. 764:0. 00 7. 360, 60 0. 930, 30 2. 60+0. 30
¥ B 1. 2340, 00%** 0. 7720, 00%**| 1. 670. 00*** 6.37--0. 90 0. 770, 00%%% 2, 470, 50
Mean+S.E

B group is significantly different from A group

(*p<0.05, *#p<0,01 ***p<C0, 001)

Table 4. Average food efficiency ratio.

&nimal group 1 I i ¥
Feeding
term(week) "\ A B A B A B ‘ A B
1 0.16 0.05 0.38 0.32 0. 44 0.45 0.47 0. 42
2 0.09 0.08 0.19 0.16 0.46 0.30 0.26 0. 40
3 0.13 0.19 0.30 0.26 0.21 0.23 0.32 0.24
4 0.14 0.14 0.34 0.26 0.24 0.22 0.28 0.26
5 0.09 0.12 0.22 0.10 0,12 0.10 0.20 0.05
6 0.14 0.12 0.13 0.20 0. 14 0.15 0.17 0.14
7 0.03  0.13 0.10 0.06 0.18 0.15 0.12 0. 04
8 0.15 0.12 0.08 0. 04 0.07 0.14 0.03 0.03
9 0.10 0.12 0.10 0.09 0.06 0.02 0.03 0.03
. 0. 11 0.12 0. 20 0.16 0.21 0.20 21 0. 18
M:S.E 000 30,004 £0.00 0. 00% " 000 20,004 20.00 i 40, Q0%+

B group is significently different from A group (¥*p<0.001)
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Fig. 2. Food efficiency ratio.
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Table 5. Average protein efficiency, ratio.

;\ig{nal\ ;\group I I I Jid
term ( wook) A B A B A B A B
1 191 0. 54 2.86 2.36 2.27 2.34 1.80 1.61
2 111 0.91 141 119 2.39 157 0.98 1.50
3 1.54 2.31 2.22 194 .07 1.17 1.20 0.90
4 L61 1.67 2.57 191 125 112 1.05 0.98
5 1.07 1.43 1.64 0.72 0.64 0.55 0.78 0.18
6 162 1.37 0.95 1.50 0.74 0.77 0.63 0.53
7 0. 34 1.52 0.73 0.4 0.95 0.79 0. 44 0.15
8 1.81 1.47 0.57 0,31 0.36 0.70 0.10 0.12
9 1.18 1.39 0.74 0.65 0.37 0.11 0.09 0.12
MisgE |L-35 L.40 1.52 1.22 112 Lo 0.79 ) .
=S 40.00 | =£0.00%% 0,00 £0.00%%4  0.00  £0.00%%*%  4£0.00 =g, 00k

B group is sifignicantly different from~A group:(¥**p<{0,000)

Table 6. The contents of cholesterol in the aorta. -

\Con\t‘ents (mg/g) Total Free form Ester form Ester form/Total
Animal group . (%)
A 2.80 L 1.53 54,7
! B 3.50 4.12 0.62 17.7
A 3.34 1. 63 1.70 50.9
I B 3.64 3.01 0.63 17.3
A 2.42 0.96 1. 46 50. 3
I B 2.83 128 1.55 54.8
A 2.13 0.99 1.14 53.5
¥ B 4.65 l 2,07 2.58 54.2
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ool wbokg A4 =g deke] A glo] total cholesterol
.g orsp g free form cholesterol §+8Fe] o} gkc},
53.2? =3}, total cholesterol off w| ¥ ester form choles-
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Fig. 3. Protein efficiency ratio.
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Table 7. The contents of total-N, urea-N and. creatinine in the urine.

" Contents (mg/24hrs)
R ’ Tétal-N. Urea-N. Creatinine
-Animal group: ™~ N '
. A 48.22+1.65 i 23.08::0.80 3.18-0. 14
. B 55. 07-£1. 37%* 31. 09:£3. 28* 2. 34:50. 20%*
. A 173. 60:26. 31 48. 662, 04 3. 03£0. 47
B: 194. 44:4-30. 28 60, 824, 68* 2.170.32
I A 165.82--10. 85 47, 093, 98 3.1940.26
B 217. 46+ 14, 03* 48. 30+3. 30 . 4540, 22%*
W A 277. 82425, 36 62, 22:£7.95 3. 54+0. 28
o B 273. 67+39. 81 64. 33-4. 68 3.780. 17
Mean=+S.E. ' ;
B group is significantly different frem A group (*p<(0,05, **p<(0.01):
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