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Abstract

Male rats of 2 months-old(young), 6 months-old(adult) and 30 months-old(old)were fed 8 or 16 weeks to
investigate the effects of dietary fat level on the lipid metabolism in the different stages of aging. The re-
sponse of 30 month old rats to dietary fat level differed from either 2 or 6-months old rats. In 30-months old
rats, dietary fat level had a little effect on weight gains, lipid content of serum as compared with other two
age groups. Young rats showed higher body weight gain, F.E.R, and PER compared with aged rat. The
younger and the more high fat fed the rats were, the more body weight gains, FER and PER showed. Weig-
ht of liver and kidney was increased in aged rats but ratio per unit weight of liver and kidney was not affec-
ted by age. Serum lipid content was higher in aged rat compared with the young and liver lipid content was
higher in high fat diet fed rats. But TG of liver and serum was not changed with aging process. Intake ,
excretion and absorption of lipid was not changed by age of animals, but absorption was decreased as exper-
imental period was increased.
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Table 1. Experlmental Design
Group Initial age Feeding period Final age Number of rats
(month) (weeks) (month)
OH — 8 30 ] 32 8
OL — 8 30 8 32 8
AH — 8 6 8 8 6
AL — 8 6 3 8 6
YH - 8 2 8 4 8
YL — 8 2 8 4 8
OH —16 30 16 34 6
OL —16 30 16 34 6
AH —16 6 16 10 6
AL —16 6 16 10 6
YH —16 2 16 6 8
YL ~16 2 16 6 8

O: 30 months-old rat, A: 6 months-old rat, Y: 2 months-old rat
H: High fat diet with 30% fat, L: Low fat diet with 6% fat

8, 16: Feeding period(weeks)
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Table 2. Composition of experimental diets

Holapy 4= ¢

Ingredients High fat Low fat
g /kg diet
Corn starch 478 718
Casein 160 160
Beef tallow 200 40
Corn ail 100 20
Cellulose 10 10
Salt mixture? 40 40
Vitamin mixture® 10 10
Choline chloride 2 2

L2} AIN mixture
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FER body weight gain for total experimental period (g)
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Mean food Mean calorie Mean body
Group intake intake weight gain FER C.ER
(g /week) (g /week) (g /week)
abcdV n.s” cd bede bed
OH — 8 109.9+ 6.0% 629.8 £31.4 9.1+1.9 0.072x0.01 1.37x0.27
ab e e e
OL — 8 142.5+ 3.9 577.5x15.9 —6.2+3.0 —0.034£0.02 —1.80£0.50
cd bed ab abc
AH — 38 100.7+ 5.3 528.7+28.1 13.3+1.8 0.161+0.03 2.48+0.30
abcd cd bed bed
AL — 8 132.2+ 5.4 536.2+ 1.7 10.1£3.3 0.085+0.02 0.88+0.70
abcd a a a
YH — 8 119.8%+ 3.5 629.3+£18.2 27.5+1.9 0.230£0.02 4.394+0.30
a ab ab a
YL — 8 148.8+ 2.4 603.1+ 9.8 26.1+1.2 0.176+0.01 4.33+0.20
de cde cde
OH - 16 99.9+ 6.5 524.9+34.4 3.3+£1.5 0.042+0.01 .55+0.03
abc de de de
OL — 16 136.6x 7.5 553.6+30.3 0.4% 2.0 0.004+£0.02 0.01+0.40
bed bed abc abc
AH — 16 109.1+ 9.0 573.1x47.3 13.4+1.3 0.121+0.01 2.34+0.10
abed cd bcde bed
AL — 16 118.6+ 4.0 480.4+16.4 8.0+1.0 0.070x£0.01 1.67£0.20
bed abc ab ab
YH — 16 105.9+ 6.2 556.2+32.4 17.7+1.8 0.164£0.01 3.156%0.20
abc bed bed abc
YL — 16 127.6+ 5.1 517.9+£20.6 12.9+1.5 0.110+0.01 2.49£0.30
Significant A F P AP A F. P, AP AF A F P
factor?’ AF, AFP
1) Values with different alphabet within the column were significantly different at a=0.05 by Scheffe test
2) Mean+ SD
3) Not significant at a==0.05 by Scheffe test
4) Statistical significance was calculated by 3-way ANOVA at a=0.05.
A:age, F: dietary fat level, P: experimental period
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Table 4. Weight of liver, kidney and epididymal fat pad
Group Liver i Kidney Epididymal fat pad
. mg/g . mg/g g mg /g
body wt body wt body wt
n.st ab® a b ns n.s
OH — 8| 14.80+0.31% 27.54+1.3 2.39+0.06 8.31+0.26 14.29+1.58 24.40+2.2
ab a ab
OL — 8| 13.64%0.53 25.30x1.1 2.35%= 0.06 8.74+0.35 11.65+1.21 21.51£2.1
ab ab ab
AH — 8| 11.85+0.55 27.94£0.7 1.95% 0.05 9.21+0.28 9.90+1.01 23.02+1.6
a ab a
AL — 8} 12.27+0.67 31.55+0.7 1.99+ 0.08 10.37£0.46 6.62+0.64 17.00x1.3
ab ab ab
YH — 8| 12.86+0.84 30.39+1.0 2.08+ 0.05 9.83x0.29 11.33+£1.39 26.38+2.2
a ab ab
YL — 8] 12.76+0.46 31.60£1.5 1.96% 0.02 9.71+0.17 8.87+0.54 21.90+1.2
ab bc c
OH — 16| 14.64+1.20 24.67£1.7 1.70+ 0.11 5.61£0.21 14.75+1.94 25.83+3.2
b bc c
OL — 16| 12.60+0.71 23.96+0.6 1.64+ 0.07 6.00+0.27 11.69£2.13 20.42+2.8
: ab cd c
AH — 16/ 13.39+1.09 27.14+1.9 1.27+ 0.10 5.17+0.30 14.82+1.81 29.90£3.1
ab d ¢
AL — 16| 12.82+0.63 30.88+0.5 ‘ 1.16%+ 0.12 5.58+0.31 8.15+1.29 19.30+2.1
ab cd C
YH — 16| 13.45+1.30 27.95+1.3 1.31+ 0.08 5.57+0.26 14.56£2.16 29.35+2.6
ab cd | ¢
YL — 16, 12.78+0.85 31.02+1.2 1.32+ 0.06 6.35+0.18 8.53+1.21 20.18x1.9
Signifi AF ‘ A F P
-cant A AF A P AP A F F
factor®

1) Not significant at a=0.05 by Scheffe test

2) Mean+SD

3) Values with different alphabet within the column were significantly different at «=0.05 by Scheffe test

4) Statistical significanca was calculated by 3-way ANOVA at «=0.05. A: age, F: dietary fat level P: exper-
imental period
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Table 5. Concentration of serum lipids

o)} the g

oA Aol A fgo] 1ol A ATiAje] v A& gt

(mg/dl serum)

Group Total lipid Triglyceride Total Cholesterol HDL-Cholesterol

ab? n.s¥ ns n.s

OH — 8 200.78+51.53% 167.19+19.20 90.02+11.59 51.08+ 5.71
ab

OL — 8 253.55+43.30 157.49+ 32.56 103.44+£13.74 65.53+ 9.50
ab

AH — 38 162.81£10.18 167 52+37.02 59.68+ 2.94 42.64+ 3.42
ab

AL - 8 172.96+ 5.00 180.39+21.52 59.61 % 4.52 42.83+ 6.77
b

YH - 8 140.53+£37.25 269.01 £70.66 77.85+ 7.84 46.53t 4.50
ab

YL — 8 205.76 £33.36 220.71+28.63 61.65% 7.11 43.54+ 3.26
a

OH — 16 380.29+49.77 116.72£18.70 109.43+15.42 79.43£11.57
ab

OL — 16 308.26+21.12 110.65+24.32 103.14410.22 78.70+11.57
ab

AH - 16 244.60%+13.59 138.38+35.87 65.34+13.30 53.50+ 3.33
ab

AL — 16 207.69+29.52 247.55+19.63 106.48+12.27 74.37% 7.40
ab

YH - 16 223.69+18.76 133.01+19.82 90.61+t 6.12 71.38+ 9.16
ab

YL — 16 231.62+27.53 145.78£25.30 108.68+15.30 66.86+ 9.88

Signific-
ant AP P AP AP
factor?

1) Values with different alphabet within the column were significantly different at «==0.05 by Scheffe test

2) Mean+SD

3) Not significant at «=0.05 by Scheffe test
4) Statistical significance was calculated by 3-way ANOVA at a=0.05.
Ac:age, F: dietary fat level, P: experimental period
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Table 6. Contents of liver lipids
(mg)
Group Total lipid Triglycerides Cholesterol
I
g liver total liver g liver total liver g liver total liver
n.s' n.s n.s n.s n.s n.s
OH — 8| 47.03£5.24% 689.92 +64.40 5.57+£0.64 82.58+ 10.57 4.50+0.74 67.21+10.58
OL — 8| 38.76+1.97 553.95445.08 5.43£1.90 76.34+ 26,72 3.94+0.52 56.74+ 9.14
AH — 8| 44.00£4.02 533.13+57.24 4.75+1.19 57.57+ 15.21 4.60+0.71 5517+ 8.23
AL — 8| 42.95+2.89 523.84+£59.23 7.01+0.67 84.99+ 8.75 3.89+0.67 46.70+ 8.05
YH — 8| 46.29+4.47 542.52+36.96 7.00+£1.83 83.95+ 23.09 5.18+1.15 61.08:£11.35
YL — 8| 40.50+1.13 518.53 +35.68 6.66+0.86 : 83.37+ 12.51 4.49+0.62 58.97+ 9.06
OH — 16| 38.38+2.25 526.53+49.12 7.24+1.98 92.20+ 20.53 4.63£0.50 | 64.51% 3.77
OL — 16| 41.20%£5.93 501.90+47.41 6.44+£1.27 82.40+ 21.05 3.00+£0.45 1 38.50x 8.05
AH — 16| 44.65+0.60 597.61 £48.45 14.07+5.98 | 195,52+ 83.41 6.28+1.23 | 81.96+14.67
AL — 16| 39.28+0.94 502.56+22.12 6.92+£0.77 89.01+£ 11.73 3.60+0.91 47.39+£14.04
YH — 16} 43.24+2.50 528.71+61.81 6.64+0.65 87.59+141.48 5.84+1.07 75.36+20.68
YL — 16] 39.02+1.13 485.60 £39.05 8.69+1.58 106.46+ 17.04 5.31£0.95 69.30+16.94
Signifi-
cant F F F F
factor?

1) Not significant at a==()

2) Mean+SD

05 by Scheffe test

3) Statistical significance was calculated by 3-way ANOVA at «=0.05. F: dietary fat level
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Table 7. Apparent Fat Absorption

ol 7} the @Alel A AJo] Xy
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Group Ingested fat Fecal fat Fat absorption
(g /day) (mg /day) (%)
al’ ab ns
OH — 8 4.52 +0.30% 56.03+8.11 98.81+0.15
b ab
OL — 8 1.15%+0.09 37.09+0.01 96.93+0.99
a ab
AH — 8 4.38%+0.28 55.37 £6.56 98.70+0.18
b b
AL - 8 1.14 £0.06 23.09+2.92 98.02+0.19
a ab
YH - 8 4.54+0.16 70.90+9.39 98.44+0.19
b b
YL - 8 1.20+0.05 24.45+2.69 97.95+0.23
a ab
OH — 16 3.98+0.49 67.73+7.16 98.18%+0.33
b ab
OL — 16 1.36+0.12 49.47+0.01 96.46+0.94
a a
AH — 16 4.52+0.02 84.12+£7.53 98.18+0.15
b b
AL - 16 1.07+0.07 33.14%+0.43 96.89+0.19
a ab
YH — 16 4,15+0.33 69.69+7.49 98.46+0.18
b ab
YL - 16 1.19+0.07 35.89+1.98 96.37+0.55
Signifi-
cant F F, P, AF F, P
factor™

1) Values with different alphabet within the column were significantly different at a=0.05 by Scheffe test

3) Statistical significance was calculated by 3-way ANOVA at «=0.05. A:age, F:dietary fat level, P:experimen-
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