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A study of metabolic effect in high and low fat diet on Albino Rat
Sook He, Kim. Myuong Jook, Jo.

Department of Foods and Nutrition, Ewha Womans University

=Abstract=

The present study was undertaken to determine the metabolic effect of various levels of fat in the
diet. Forty males and the same number of females weighing 35429 were divided into three exper-
imental groups and one control group, 10rats each in both sexes.

29 as low, 30% as high and fat free

diet in order to reflect the lipid consumption of present Korean diet.

The dietary lipid contents were included in three levels,
20% sugar casein diet were
employed as standard for control animals. This study was carried for 16 weeks.

After these period animals were sacrificed to collect the internal organs and blood samples by heart
puncture. In the result of this study, high fat diet group is lower than low fat diet group in the body
weight gain, food efficiency ratio, protein efficiency ratio, urinary nitrogen and organ nitrogen contents
were same trend but there is no significant difference in these respects.

It was noteworty that high, and free fat diet group revealed more glucose total protein, albumin
and globulin contents in the serum than other compared groups. It can be concluded that fat content
whether low or high are free in the diet did not show significant effect on body nitrogen metabolism.
But 309 high fat diet increased the total lipid and total cholesterol contents in the liver and the serum.

This fact can be interpreted that 29 low fat diet and fat free diet do not need to increase the
amount of fat content in the diet as high as 30% fat diet.

This result might indicate the one possible reason to decide the recommanded dietary fat levels

in Korean diet.
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L2 AL At gAY oy A S dm
AEH »ax sy}

I Mz ¥ o8 Uy
A HE S8

ST 2l %ol 3512g 3= Albino Rats ¥ 27 40
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_ @&y A 5= F
Al A
3] =] 2w 3 oA W 3 A PR
Initial body wt. (g 62.241.7* 62.4:£2. 3% 62.61.9* 62. 42, 4*
8 Final body wt. (g) 39.7+12.9 331.2418.7 300.3413.2 398.11+14.4
Total gain (g) 334.8+17.0 268.8+19.2 237.7%7.8 335.749.0
Initial body wt. (g) 64.74+2.7 65.3+3.1 64.5=1.8 64.8+1.2
= Final body wt. (g) 215.9+19.1 242.2423.3 204.7-£11.6 218.4420.2
Total gain (g) 151.2+21. 4 176.9+13.2 140.24+22.7 153.64+14.6
= 238 4R g

ol el 2 AHFE AT Frte al s AR

(28 3) {FE Al A nE ubel 7o) ax ubFol
B ook 2] 2L AT nAFgoes FAY Fo] A

|
WA F&L AT Ty WAL FA) e A ge A% 2 Fglos FTAuFol A %o AFE
0.201 o.aJ y * PER
X -~ F.E.R
0159 0.7
0,104 0.6- |
i
1
0.054 0.5
L L 1 1 1 . 1 1
FER. /|RER. - l = I X4 n 2 =
1\ X1 X1 X1 '?' bN Xi X}
20T H0I1Z Bt ut gF 7 ok 3 ur =
ad 3 A=Y 3¢5 i3s 5E
(B © A= AA%, Az 1, 9449 1€
A3 B - -
S eI | AaaAw = A F A % =& 2
A8 AR %Food Intake)| 2138.6--46.34 1627. 8:-36. 48 2177.1%31.22 2061. +12. 48
3 | Az 58EFEER 0, 155-0. 0265 0.15512:0. 0206 | 0.109220.0312 0. 1628-0. 0189
R 5§(P.ER) 0.7828:0,0267 | 0.82562:0.0244 | 0.6459=0.0326 0. 8141:0. 0401
2+ 4} 3 % (Food Intake) 1690:+:17. 66 1336:£30. 04 1653. 6::1636 1532. 6::28. 97
£ | A29 a¢F.ER) 0°0895::0.0241 | 0.1323::0.026 | 0.0848+0.0072 | ~ 0.1002:-0.0009

Bl xe F&CPER)
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.0.501110. 0277
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ESH = 2 & T 3
4 \ A A 2 F Hg/day)
] 4 °] + 3 T (g/day)
1 3 2 3
A A uk 0. 3879+0. 032 0.3874+0. 014 0.38770. 011
5 i A ut 0. 3155-0. 004 0.3241+0. 057 0. 31983-0. 004
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0.004gd0] A ww, A 28)dell = THT, AW
T, IR, TAYEY £o8 Vebyde
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% A& el 18] 2818 e EHA B4

KH 6 74 714 A4 F(B)
(3$] mg/dry wt.)

M‘ leer l Splc;e:n‘ , ivixdney’ )

Bram

102.19 | 113.68 | 10108 | 77.901

A A ) V65| w201 | 235 20 67
101.91 | 111.05 | 100.94 |  79.60

a A ¥ | +1.04) £1.63) 167 £0.78
. 101.45 | 112.91 | 100.96 | 79,04
T A % 3082|4083 (£10l| 0.9l
% = = |10863)113.08|10L20| 78.22
® T F 1108|028 +2.71| =+1.04

CED A 4719 24 FHD
(9] mg/dry wt.)

~ 1
/q()]%\m\! Liver } Spleen }Kidney l Brain
98.86 | 114.17 | 99.84 | 75.41
A AW V51| 163 £1.00 | =0.83
103.01 | 111. 02 | 96. 74 76. 16
> A {il.es +1748 | -1'67! =0.34
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T ¢ | ®L15| %101 | £0.28 =063
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3% AN FA

(wet weight g)

n -
4327 Liver | Kidney | Spleen | Heat | Adrenal | Brain | Sex organ o
A A % 12,06 2.8163 0. 6708 1.0718 0. 0410 1.3745 2. 4366 3. 60
*19 0. 1048 =+0. 0526 =+0. 0360 =+0. 0258 +0.0286 | =+£0.0822 }| 0,11
2 A w 10. 93 2. 6057 0. 8737 1. 0402 0. 0444 1. 3334 2.2631 |; 3.47
1 £0.71 ) 0. 1475 +0. 0722 =+0. 0509 +0. 0072 +0.1072 | =0.1313 =+0. 14
2 7w 10. 45 2.0961 0.6107 1.0179 0.0345 1. 2677 2. 4949 3. 45
+0.64 | 0. 2541 =+0. 0458 +0. 0241 +0. 0061 +0. 0254 +0. 1054 +0. 16
5 = x| 12731 2.2470 0. 8305 1. 0546 0. 0461 1.2124 2.4049 3. 68
T T 1 20.49 ) +0.0284 =0. 0806 =0. 0603 +0.0128 I 0. 0204 +0. 0304 +0. 01
E 9 3FHF A9 FA (wet weight g)
1 i
Ml Liver t Kidney Spleen Heart Adrenal _{ Brain | Sex organ ‘ f; -;xgzlhr
A =2 w 7.6 1. 8224 0. 5009 0. 7489 0. 0589 1. 2907 0.7217 3.13
° =1 32 +0. 0121 =+0. 0288 =+0. 0401 =+0. 0082 +0. 0368 =+0. 0203 +0. 32
R 8.07 1. 8218 0. 6227 0. 7740 0. 0592 1. 2865 0. 6697 3.13
+1.72 ) +40.2246 +0. 0227 0. 0390 =+0. 0081 =+0. 0562 +0. 0603 +0. 67
5 oz oy 6.7 1.7391 0. 4847 0. 7601 0. 0485 1.2755 |- 0.5615 3.09
T ¢ +0.9 0. 0233 0. 0452 0. 0345 =0. 0050 +0.0312 | =0.0326 +0.24
s = = 7.03 1. 8014 0. 5529 0.7628 0. 0540 1. 2619 0. 6882 3.10
%% £1.86 | £0.1140 =+0. 0256 =+0. 0695 =+0. 0081 =+0. 0543 +0. 0541 =+0. 13
sex organ &} FAl6] Q1Y AR Ee] QoA AF ko] &l A Total protein 8] TeFe: AAWE TEE

< AL i@‘?ﬂ Qo g4 EAHQ
45}‘4%1 dgtrt. ol A2 wlfel uwl
brain T4 ¢} femur Aol Aol FHuld =gl W
3}7F b A& Zrlol=, liver o spleen 8] Al 7 4
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1. Serum o} HYE 2H
<<

serum W st o] ke (& 1004 viehd whel

A MEEY Eolg e, Rl BET, AAYT,
IR Fo] A RE AE Tk

A/G ratio = A 1~1.64 A4 W] glox,
257 ek e 29 8] ER

Zo}wl 2] albumin, globulin o] serum W] 2kl <l
oA ZE AF 29 FAAq F94-E @A Ao}
7t dgivh ol 4% B2 v Fe Ed FA o]
kA A o Abell F3E mlHA serum W v
Fakol]l Aol E bl e} AT ZA T AE
A mg o FAAe FI4E ebiA B

2]
My o
ol

{E 100 Serumv] ¥R 24 (=9 mg/100ml serum)
g !h\f%j‘% TF Total protein Albumin Globulin |  A/G
M Al T
A A 4 7.240.09 3.964-0.32 2.9420. 11 1.22
I A w 6.0+0. 63 3. 4340.17 2.57+0. 41 1.33
© 5 A 9 5,420, 46 3.6140. 33 2.7940. 10 129
E & ¥ 6. 8-0. 53 3.5240. 43 3.280.17 117
A A d 6.340. 19 2.6240.25 2. 68+0. 47 1.35
2 A w 5.740.79 3.0020. 06 2.4020. 41 1.37
? T A 4 5.9-+0, 27 3.60-4-0. 62 2,300, 16 1.56
xE & 7 6.8+0.13 3.3240.43 3.48+0.06 |- 0.95
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Ro® w4 AAuUEQ 2% Aol Ayt =
serum W] 8. 3wl A jhef wig e 24 w=]A
vetl Fa g

2. Serum glucose

(R IDAA 2E ube} o] serum glucose = @3
A9 ¥ix® AFgoez veht §9 serum glucose 9
AL 2A el gk

2 2AskE dsjudg

AANEF FA T Aol p>0.058 FoAQ A
ol7b MElnta, IAWEHR FALFE Aoldk 2
A FA4-¢ e Fgod, Qe mA k7ol
Ad %3, AY BE& FARE Aole] p>0.059
oA Aol T veidgm, Relit Bel A AR wbF
S, ZAE b FAAY Al el T R FA
@ skeh,

1
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(H 11) Serum glucose ¥
(<$) mg/100ml serum)

e
s A ]‘J_‘l AR |z l 2= uk ( 5T
3 BFX+ | 133.05 | 132.89 107.87 | 127.01
EF oz [ 42341 148 | +1.82 | +3.21
R HFA+ 1102.78 | 116.96 97.44 | 106.77
HFoesk | £2.84) +0.91 | +2.06 f +2.22

3. Serum cholesterol
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3k TALE Aolo] p>0.058 47 Aol b

<E 12>

Serum W ¢] cholesterol 5} lipid $t=F

ehyta, A wEsk SR T Ateld] p<0.018] w4
Z A q Aol vehd Astz 2,85 Aol Aol
W = ulgheko] W& serum cholesterol & ® 28+ <3}
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4. Serum lipid

(E 1264 3E uhek 220] 59 serum lipid §HeRe
A A st TF2F Abolell= Fo4le] ggloy A
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o
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TR A gk webad 2 wdstE: JeniA e 8
Aol Awdes el
T8 2w o 7
wsret. oz vl %ol

(=%} mg/100m! serum)

44 \To]\\ﬂ% T ‘ Total cholesterol | Esterified cholesteroli Free cholesterol Lipid

A A g 118.5+4.2 92. 120, 42 21. 440, 67 91613. 4
z A W 146.2%10.5 119. 2:+2, 86 27.00.93 973%+7.6

B A oW 116.146.2 87.6:3. 93 28.5:0. 10 878+12.3
A - 122.448.4 104. 142, 11 18. 30, 14 934102
A A 106. 5+6. 3 86. 4:-3. 81 $20.1:+1.32 912+12. 9
Z A W 128.9+3.8 93.942.38 35. 00, 67 938:5. 6

* A % 100. 422.7 86.2:1.07 14.2+1.06 884:+10.7
= £ % 109943, 2 92. 5-0. 94 17.41. 20 920+7.8

— 175 —



28 2% Aol serum 2l glucsoe kol F3F
€ A PAAE g & 4 5

serum | lipid ¢} cholesterol 8] €tgke. Aol H§ -

o Aol =HebA WA Je] ¥ Vel

A uEel 30% vk A7LE serum W) lipid &
cholesterol 8] J+eko] Zsisglom Axjubzal 299
Aol Ay Ate BETS T Al YA &
t ALE ¥ol 2% AR kel A w FAd|
e FRETL B 4 vk BT G A 4
Hom vRe] ¥l A AHFE 24 dAFo
Lo Aol TAT deolztx ned & 4¥Y 23
of wtaw 449 2% Av A7 22 2E A
ANA FAEE g WA Fu AFdAE F
el AR AR wlgo] 30~40%72AH FR3
B #FY Ak 4Fs gdev, ol AT A
AR FE AASE Agolez A 4% A4
AAE zHd & Yart JE Aoz £

=

ok

1) Bander, A.E., Reiation Between Protein Efficie-
ncy and Net Protein Utilization, Brit.J. Nvtr.
38:569, 1947.

2) Duel, H.1., E.R. Meserve, E., The effect of fat
level of the diet on general nutrition. J.Nutr. 3
3:569, 1947.

3) Hawk’s, P.B.,, B.L. Oser, Physiological Chemisry
14thed, pp.1219. Megraw Hill Book Co. N.Y.
1965.

4) Kingsley, G.R., The Direct Biuret Method for
the Determination of of Serum Proteins as App-
lied to Photoelectric and. Visual Calorimetry, J.
Lab Clin. Med. 27:840, 1947.

5) Somoggi, S.H., J. Biochem. Vol. 160:62, 1945

6) Thomasson, H.J., The biological value of oils and
fats. J.Nutr. 56:455, 1955.

7> Wohl, G.M., L.Good Hart, et al; Modern Nutrition
in Health and Disease, 4th ed. Lead Febiger Co,
1968.

8) Yoshida, A., et al; Effect of Dietary Levels of
Fat and Type of Carbohydrate on Growth and
Food Intake J.Nutr. 66:217, 1958.

9) Zlatkis, A., B.Zak and A.J. Boyle.; A New Met-
hod for the Direct Determination of Serum Cho-
lesterol J.Lab. clin, Med., 41:486, 1953.

10) a9l Aok A 1R 24 234, RAAS Y
1969.

1) &38R  Micro-analysis in Medical Biochemistry
BRBE ERE SREREKRER V 13:1955,

12) AQA ER #EtEY Ehsl BB AE, BER
1870.

— 176 —



