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Influence of Periodicity of Eating on Body Fat Accumulation and
Lipases in Rat Adipsse Tissue

Hyun Suh Park

Department of Foods & Nutrition, Kyung Hee University

Activities of lipoprotein lipase (LPL) and hormone-sensitive lipas¢é (HSL) in adipose tissue,
accumulation of carcass fat, and serum triglyeeride have been determined in meal-fed (MF) and
ad libitum-fed (AD) rats. At each feeding frequency, the animals received diets providing total
fat as 15% or 30% of calories and polyunsaturated fatty acids (PUFA) as 2.5% or 11% of
calories. v

The food intake of the MF rats was 75% of that consumed by the AD rats but MF rat utilized
their food more efficiently, as evidenced by weight gain per 100 Kcal consumed. Meal feeding, as
contrasted to ad libitum feeding, resultzd in greater activities of both LPL and HSL. This suggested
a higher turnover of fat in the adipose tissue of MF rats. In AD rats, body fat was significantly
correlated with LPL and the ratio of LPL/HSL. Meal feeding significantly increased the ratio of
LPL/HSL, indicating a greater capacity for energy storage and fat deposition in the MF rat.
However, at the limited caloric intake, MF rats failed to realize this potsntial; there was no
significant difference in percentage of body fat at the two feeding frequencies.

Body fat deposition was greater in rats fed the 30% fat diet, as compared with the 15% diet,
regardless of the rate of food ingestion. This was coupled with a higher ratio of LPL/HSL. The
significant correlation of serum triglycerides with body fat and with the ratio of LPL/HSL in AD
rats suggests that LPL activity and fat deposition may be controlled by thz concentration of
circulating triglycerides. Both serum triglycerides and adipose LPL activity were significantly
reduced when the diet contained high levels of PUFA. The percentage of body fat was also lower
in animals whose intake of PUFA was high.
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Table 1. Composition of expesrimental diets

Diet
Composition A B C D
gm/1000Kcal

Casein, vitamin-free 60.0 60.0 60.0 60.0
Corn starch 152.2  152.2 114.7 114.7
Oil*

Palm oil 14. 45 0.15 33.12 18.82

Safflower oil 2.25  16.55 9.28 14.58
HMW Salt Mixture® 7.68 7.68  7.68 7.68
Zinc Mixture® 1.92 1.92 1.92 1.92

Vitamin Mixtured 1.58 1.58 1.58 1.58

Distribution % of Kcal
Protein 24.0 24.0 24.0 24.0
Carbohydrate 60.9 60.9 45.9 45.9
Total Fat 15.0 15.0 30.0 30.0

PUFA 2.5 11.0 2.5 11.0

d-a-Tocopherol(mg) 13.9 61.1 13.9 61.1

activity®

*Vitamin A & D added to oil to give 3 ppm and
1.5 ppm, respectively in the finished diet.

bHubbell, Mendel, & Wakeman (14).

¢Zinc mixture: ZnCCzHaOz)» 2H;0 (1.67gm) mixed
with 1kg cerelose.

dVitamin mixture: Thiamin-HCl, 0.04% ; Riboflavin,
0.08% ; Pyridoxine-HCl, 0.05% ; Ca-pantothenate,
0.40% ; Inositol, 2.00%; Menadione, 0.04% ; Folic
acid, 0.04% ; Niacin, 0.40%; Choline dihydrogen
citrate, 42.38% ; Biotin premix (I gm biotin mixed
with 99 gm constarch), 0.30% ;Vitamin B-12 premix
(1gm vitamin B-I12 mixed with 500 gm cornstarch),
1.00% ; Cornstarch, 53.27%.

¢Total activity expressed as d-a-tocopherol.
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Table 2. Effects of feeding frequency on enzyms activities and tissue lipids(means and standard deviations)

Adipose Body
Fff;f;ﬁfy LPL® HSL*  LPL: HSL Serum TG* Lipid TG
mU/mg mU/mg mg/dl % %
15% Fat
AD? 11.9842.93 6.7611.74 1.8340. 53 67.01+45.59  13.85%3.25 9.58+3.13
MEF* 19.30°26.30 9.01°%1.51  2.1520.63 73.55435.10  13.11%3.44 9.06+2.70
30% Fat '
AD 14.204:2.65 6.87+1.48 2.1320.47 76.26455.17  15.80%2.14  11.20-2.06
MF 19.54°£2.91 8.60°+2.61  2.50£0.97  107.74°+48.91  15.65+3.39  11.33-:3.5%
2.5% PUFA
AD 14.494:2.96  6.80+1.17 2.1720.49 98.58--56.15  15.46+3.30  11.34+3.15
MF 20.24°45.37  9.04°+1.41 2.253-0.53 93.37438.24  14.33%4.10  10.2444.04
11% PUFA
AD 11.8742.45 6.83+1.94 1.8224-0.49 44.03+18.39  14.27+2.42 9.55+2. 06
MF 18.60°4-4.24 8.56°+2.66 2.40°1.06  87.73"+53.69  14.43£3.16  10.14+2.56
All groups
AD 13.0942.97  6.82+1.59 1.99+0.52 71.30449.52 14.8242.88  10.39+2.73
MF 19.42°+4.83 8.80°+2.11 2.33°40.83  90.55+45.38  14.384+3.60  10.19--3.32

*LPL=Lipoprotein lipase, HSL==hormone-sensitive lipase, TG=triglycerides, AD=

MF=meal-fed.

YMF significantly greater than AD (p<{0.0L).
*MF significantly greater than AD (p<{0.05).

ad libitum-fed,

2o1)



Table 3. Correlation coefficients for enzyme activities and tissue lipids of ad libitum-fed and meal-fed rats:
(n=32 for“AD or MF).

. Adipose ) Body
Ffee: Séggy Parameter . Serum TG

HSL LPL: HSL Lipid TG
AD LPL 0.39* 0. 48" 0.29 0.21 0.32*
MF LPL 0.36° 0.35° —0.08 —0.04 —0.12
AD & MF LPL 0. 55° 0.44° 0.17 —0.01 —0.01
AD HSL - —0.60° —0.24 —0.34" —0.25
MF HSL —0.63° —0.19 —0.21 —0.20
AD & MF HSL - —0.42° —0.08 —0.25° —0.20
AD LPL: HSL 0.50° 0.47° 0.47°
MF LPL: HSL 0.18 0.12 0.08
AD & MF LPL: HSL 0.31¢ 0.20 0.19
AD Serum TG 0.50" 0.51°
MF Serum TG 0.22 0.26
AD & MF Serum TG 0.32¢ 0.35°
AD Body lipid 0.95°
MF Body lipid 0. 95°
AD & MF Body lipid 0.95°

2p<{0.05, p"<C0.005, °p<C0.001, p<C0.01

glo}t A% control 3} ¥l £q L2 2 AAelgdd,

EHEF0 2st g
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Table 4. Effects of dietary fat levels on enzyme activities and tissue lipids (means and standard deviations)

Adipose Body
Dietary Fat Serum TG
LPL HSL LPL: HSL Lipid TG .
mU/mg mU/mg mg/dl % %

AD

15% Fat 11.984+2.93 6.764+1.74 1.8340.53 67.011-45.59 13.85+3.25 9.58+3.13

30% Fat 14.20+2.65 6.873-1.48 2.130.47 76.26-+55. 17 15.80+2.14 11.20%+2.06
MF

15% Fat 19.30%6.30 9.01%1.51 2.15%0.63 73.35%35.10 13.11£3.44 9.06-2.70

30% Fat 19.54+2.91 8.60+2.61 2.50-+0.97 107.74*+48.91  15.65°+3.39 11.33*+3.58
2.5% PUFA

15% Fat 17.184:6.99 7.8641.87 2.192+0.66 88.31+46.84 13.91+£3.62  9.93%3.39

30% Fat 17.9342.74 8.13£1.59 2.24%0.30 103. 29+-46. 86 15.8043.72 11.58+3.79
11% PUFA

15% Fat 14.42x5.08 8.0542.11 1.8240.48 53.38+22.71 13.0643.07 8.73242.25

30% Fat 16.056+4.57 7.4142.79 2.40°+1.06 83.28459.41 15.64°*+1.69 10.97°+1.79
All Groups

15% Fat 15.76+6.14 7.9621.96 2.0040.60 70.28+39.95 13.47+3.32 9.31+2.88

30% Fat 16.96+3.85 7.7642.28 2.32140.78 93.63+53.29 15.72°4+2.81 11.26°+2.90

®30% fat significantly greater than 15% fat (p<(0.05)
30% fat significantly greater than 15% fat (p<<0.01)
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Table 5. Effects of dietary polyunsaturated fat levels on enzyme activities and tissue lipids
(means and standard deviations)

. Adipose Body
Dietary PUFA Serum TG
LPL HSL LPL: HSL Lipid TG
mU/mg mU/mg mg/dl % %
AD
2.5% PUFA 14.49+2.96 6.80+1.17 2.1740.49 98.58456. 15 15.4643.30 11.34+3.15
11% PUFA 11.8742.45 6.83%1.94 1.82::0.49 44.03°+18.39 14.27+£2.42  9.55+2,06
MF
2.5% PUFA '20.24+5.37 9.04+1.41 2.254+0.53 93.37+38.24 14.33+4.10 10.2414.04
11% PUFA 18.60+4.24 8.4542.66 2.40%1.06 87.73152.69 14.434+3.16  10.14+2.56
15% Fat
2.5% PUPA 17.184+6.99 7.86+1.87 2.194+0.66 88.31+46.84 13.91:3.62 9.93+3.39
11% PUFA 14.424-5.08 8.05+2.11 1.82:40.48 53.38+22.71 13.06+3.07 8.73+2.25
30% Fat
2.5% PUFA 17.9342.74 8.13:£1.59 2.24:0.30 103. 29-+46. 86 15.80+3.72 11.58+3.79
11% PUFA 16.05+4.57 7.41+2.79 2.40*1.06 83.28+59.41 15.64+1.69 10.97+1.79
All groups
2.5% PUFA 17.56 £5.23 8.00%+1.71 2.22:+0.51 95. 80146. 66 .14. 86+3.73 10.75+£3.63
11% PUFA 15.33°+4.83 7.7242.46 2.1240.87 67. 33" 1-45. 60 14.35+2.77

9.8542.30

®11% PUFA significantly lower than 2.5% PUFA (p<0.01)
11% PUFA significantly lower than 2.5% PUFA (p<0.05)
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