BERSESON E17H - HE 2% - 1984
Korean J. Nutr. Vol. 17, No.2, 1984

Eishi &t =& Acetate—1-"“Co} 3139
BAREEN Y WAE

TR A et

AZNT A ET3

F E OEef B

Incorporation of Acetate —1—'C into Lipid of Rats Fed High Fat Diet

Soon Jae Rhee, Hong Koo Park*

Dept. of Home Economics, Hyosung Women’s University
Dept. of Food Technology, King Sejong University*

= ABSTRACT =

The long—term effects of vegetable and animal high fat diet on the lipid metabolism
were investigated in male weaning rats. The rats were fed one of four semipurified diet
ad libitum : control diet supplied 12% of calories as fat{control group), low fat diet su-
pplied 3% of calories as fat (3% F group), 45% corn oil diet supplied 456% calories from
corn 0il (45% C group) and ‘45% butter fat diet ‘supplied 45% calories from butter fat (45
% B group). Incorporation of acetate—1—C into lipid of liver, serum and adipose tissue
as well as exhalation of '“CO, from acetate—1-'%C were observed in rats fed for 4,8 and
12 weeks.

The weigh't of epididymal adipose tissue of rats, fed 45% corn oil and 45% butter fat
from 4 weeks to 8 weeks were higher, but not different at 12 weeks, compared with those
of control group. The weight of abdominal adipose tissue appeared to be similar to tho-
se of epididymal adipose tissue. Incorporations of acetate—1—™C into lipid of liver were
remarkably decreased in high fat diet groups, especially in 45% C group, but in 3% F
group were increased more than those of control group. Incorporations of acetate—1-*C
into epididymal adipose tissue in 3% F, 45% C and 45% B group at 8 weeks were remar
kably increased but not different at 12 weeks, compared with those of control group.The

incorporation of acetate—1—%C into abdominal adipose tissue appeared to be similar to
A 4a)z} : 1084. 3. 5.
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those of epididymal adipose tissue. Incorporations of acetate—1—'%C into lipid of serum

in 45% C and 45% B group were reduced reasonably at 4 and 8 weeks of diet as compa-

red with those of control group.

Exhalation of 14CO2 was increased to maximum level at 10 minutes after injection of
acetate—1—"C. Expiration of “CO, in 45% C and 45% B group were higher than those
in 3% F and control group for initial 5 minutes after injection, but expirations of 4co,

did not have significant difference among groups of diet since 10 minutes.
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Table 1. Composition of experimental diets

(9/1,0009 diet)

Dietary fat level/energy

Control 39%—Fat 459% —Corn oil 459, — Butter fat

Corn oil (g) 4 11 220 -
Buiter fat (3 12 3 - 220
Corn starch (¢)® 678 763 410 410
Casein (§)¥ 175 175 198 198
Salt mix.(#)® 40 40 40 40
Vitamin mix. ($)® 5 5 5 5
d—Threonine ($)” 1.5 1.5 1.5 1.5
dl—- Methionine ($)” 1.5 1.5 1.5 1.5
Cellulose (g)® 42 0 124 124
Kcal/ g 3.9 3.9 4.4 4.4
Distribution % of Energy

Fat 12 3 45 45
Starch 70 79 37 37
Protein 18 18 18 18

1) Refined corn oil, Seoul Food INC.

2) Berkshire Butter fats, Berkshire Food, U.S.A.

3) Samsung Food INC.
4) Lactic Casein, 30mesh, Newzealand.

5) Salt mixture : per lkg of diet: CaCO,, 30.0¢: CaHPO, - 2H,0, 7.5¢ ; K,HPO,, 32.2¢; NaCl,
16.79; MgSO, - 7TH,0, 10.2¢ ; ferric citrate, 2.75 ¢ ; MnSO,, 0.51¢; KI, 70mg; CuCl, - 5H,0,
35mg; ZnCl,, 25m9 ; CoCl, « 5H,0, 5mg ; {NH,) s Mo,O,, - 4H,0, 5m.

6) Vitamin Mixture : per lkg of diet; thiamine—HCI, 20mf ; riboflavin, 20m ; Pyridoxine,
20mg ; nicotinic acid, 90mg; d—calcium pantothenate, 60m; folic acid, 10mg; biotin, 1mz; menadione,
45m3 ; vitamin B, (0.1% triturate in mannitol), 20 ; retinyl acetate, 2,000 IU ; cholecalcifcrol,
1,000 IU ; dl—tocopheryl acetate, 0.14; choline, 1.5¢ ; inositol, 0.14; vitamin C, 0.9¢; p—amino-

benzoic acid, 0.14.
7) Wako pure chemicals Co.

8) CMC({Sodium carboxyl methyl cellulose, non—nutritive fiber).

3) AzA ¥ R AUz FE5 od jFASR
HCol gt W Y B Lo EESE A7
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Fig. 1. Total contents of lipid(A) and incorporation
of acetate—1— " C into lipid{ B} in serum
of rats fed different levels and types of
lipid for 4, 8, and 12 weeks.

O— O, control(12% —fat) ; @ — @ , 3
%—fat; (] — ], 45% —corn oil ; BB
45 % —butter fat diet.
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Table 2. Incorporation of acetate—1—¥C into lipid in liver of rats fed different levels and types of
P

fat for 4, 8, and 12 weeks

Group Control 3% —Fat 45% —Corn oil  45%-Butter " fat
Weeks cpm/mg of lipid
4 81.8 4= 3.1% ! 94.2 + 3.7°"™! 37.3 4+ 3.8 ! 476 + 3.5%!
8 80.0 + 25! 97.7 + 5201 25.7 -+ 2.5%2 38.9 4 2292
12 74.2 + 23 %! 75.5 + 3.4%% 29.2 + 1.4%2 364 + 2.3 2

* All values are mean +SE of ten rats.

*+ Values in a row (diet group) with different superscript letters (a, b, ¢, d) are significantly

different ("Z” test, p < 0.05).

-#xx Values in a column (feeding period of diet) with different superscript numbers(l, 2, 3)
are significantly different (““Z” test, p <0.05).
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Table 3. Weights of epididymal and abdominal adipose tissue of rats fed different levels and types

of fat for 4,8 and 12 weeks

Group Control 3 9% — Fat 45 9% —Corn oil 45 % —~Butter fat
Organs Weeks
* *¥k ok
Epidiymal Adp.T. 0 0.17 + 0.042°1 0.17 + 0.042! 0.17 + 0.0421 0.17 + 0.04 &1
(g) 4 274 + 01032 2.80 + 0.12%2 3.10 + 0.17b-2 359+ 0.19¢2
8 412 +0.132°3 4.00 + 0.26%3 4.70 4 0.15°3 5.18+ 0.16 ¢*3
12 761 + 0.462°4 8.90 + 0.28b"4 7.66 + 0493074 822+ 0463074
Abdominal Adp. T. 0 0.05 + 00121 0.05 + 0.012'! 0.05 + 0.0121 005+ 0.0121
{g) 4 0.83 + 00722 0.71 + 0.05%'2 1.71 + 0.12b 2 2,53+ 0.21 ©2
8 1.60 + 0.162°3 1.70 4- 0.052"3 3.49 + 0.18%3 467+ 0.29¢3
12 7.04 + 0.402 4 7814+ 063%*  6.83+ 0.622* 7.22 4+ 0.51 24

* All values are mean + SE of ten rats.

*x Values in a row(diet group} with different superscript letters(a, b,c) are significantly different

( “Z 7 test, p { 005).

**+% Values in a column{feeding period of diet) with different superscript numbers(1, 2, 3, 4) are

significantly different( “Z ”test, p< 0.05).
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Table 4. Incoporation of acetate —1~ ¥ C into lipid of epididymal and abdominal adipose tissue

in rats fed different levels and types of fat for various periods
Group Control 3 9% — Fat 459% — Com oil 45 9% — Butter fat
Weeks Synthesis of epididymal adipose tissue(cpm/ mg of lipid)-

* * % EE 23

21.60 4 L1621 2210 + 1.07 1 20.01 4 0.90 21 40.15+ 0.86°!

5750 + 22022 112.20 + 4.26 22 73.40 + 2.93 ©? 66.60 + 2.62 @2

12 2585 + 1.38 %1 24.95 + 1.34 1 23.20 + 153 31 19.12 + 0.97 %3

Synthesis of abdominal adipose tissue( cpm/ mg of lipid)

25. 65 + 1.33 1 24.80 + 1.46 *1 26.30 + 1.29 %1 41.25+ 151!

59. 85+ 2.17%* 133.00 + 4407 82.50 -+ 1.95 ¢’ 78.05 + 2.13 @2

12 26. 15 + 0.99 ! 2510 + 1.26 *! 27.20 + 1.65 ! 20.05+ 1155

* All values are mean + SE of ten rats.

** Values in a row( diet group) with different superscript letters(a, b, ¢} are significantly different

(“Z " test, p < 005).

**% Values in a column(feeding period of diet) with different superscript numbers(1, 2, 3) are

significantly different( “Z ” test, p ¢ 0.05).

Table 5. Exhaled® CO,

{from rats fed different levels and types of fat for 8 weeks after

intraperitoneal injection of acetate—1— ¥C
Group Control 39% — Fat 45 % —Corn oil 45 9%, —Butter fat
Time Radioactivity of ™ CO,(cpm x 1073)
* * %
0 - 5 181 + 10 2 157 + 82 219 + 9P 27 +7°
0 - 30 1,652 4 26 1,395 + 31 1,493 + 92 1578 + 83
0 - 60 2.245 + 40 1,984 + 16 2,006 *+ 141 2,202 + 32
0 - 120 2701 t 31 2,458 + 90 2389 + 135 2512 + 125
0 180 2820 + 37 2,600 + 39 2,49 + 187 2629 + 135

x All values are mean + SE of five rats.

**Values in a row(diet group) with different superscript letters( a, b) are significantly different

{( “Z 7 test, p ¢ 0.05).
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Fig. 2. Time course of exhaled “CO, from rats
fed different levels and forms of . lipid
diets for 8 weeks after intraperitoneal inj-
ection of acetate—1— ¥ C.

O — O, control(129% —fat) ; ® — @, 3%
—fat; [~ [J, 45% —corn oil; - M.,
45% —butter fat diet.
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