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Abstract

Although negative evidences of trans fatty acids(tFAs) are gradually increasing, the hypercholesterolemic effect of
tFAs are controversial and its biological significances are still not known. The objective of this study was to examine

the effect of dietary tFAs on cholesterol metabolism and membrane fluidity in rats. Animals were fed diets containing
0.5% cholesterol and 20% test fats(margarine, butter, corn oil) for 8 weeks. Each test fats(margarine, butter, corn oil)
contained 25%, 8.5% and no tFAs, respectively. Plasma total triglyceride(TG) were not different among diet treatments.
Feeding trans fat diets (margarine and butter) lowered plasma cholesterol. Specially, butter diet elevated LDL-
cholesterol and decreased HDL-cholesterol levels, resulting in the highest atherogenic index among diet treatments.

Hepatic cholesterol concentration and HMG CoA reductase activity were also decreased, whereas fecal excretion of

cholesterol was increased in trans fat-fed animals. trans fat containing diets also decreased hepatic membrane fluidity.
From these results, it can be concluded that hypercholesterolemic effect of tFAs can be modulated by the fatty acid
composition of diets, but its spatial configuration may help behave like saturated fatty acid in membrane fluidity.
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Table 1. Fatty acids composition of dietary fats

N B RE E S P LI E

Fatty acids Corn oil ~ Margarine Butter
8 0.307 1737 1.561
10 0.230 1.439 3.105
C12 A 1.984 14.164
Cl4 0.232 1.568 9.160
15 - - 1.351
Clé 13.871 12.321 23.060
Clé:1 cis 0318 1.385 2112
trans 0.238 - 0.689
17 0.279 - 0.988
18 3.267 11.037 13.968
C18:1 9¢ 32.298 21475 25.247
9t - 14.525 3.944
191 - - 0.452
C18:2 9¢,12¢ 43.683 15.956 4.274
9t12c - 1472 -
9,12t - 2081 0.587
9,12t 0.278 2.973 0.914
91,11+ - 1.388 0.918
C18:3 cis 2146 1.683 0.613
trans 0.492 1.390 0.539
C20 1.068 1.509 0.600
€201 - 1.359 0.545
C20:2 0.235 - -
C22 0.369 - -
p/s” 2422 0.938 0127
tFAS”(%) 0.364 25.158 8.533
"not detected.
Z)polyunsaturated: saturated ratio.
trans fatty acid.
AL S AL 74, AR HdEr(@HA)

ARt EE2EE,

NaCl2 Sigma(Sigma chemical company, ST. Louis. USA)

AEES AHESHA T

choline bitartrate, Vitamin A,

A7 A 16/ b A
Ol%?& 557 v e R A4

rir

Table 2. Composition of experimental diets(%)

Ingredients Cor1-1 oil Margarine Bu.tter
diet diet diet
Casein 20 20 19.76
Sucrose 30 30 30
Corn starch 18.22 15.69 15.5
Corn oil 20.8 - -
Margarine - 2381 -
Butter - - 24
Cellulose 5 5 5
Choline bitartrate 02 0.2 0.2
AIN-Vitamin mixture 1 1 1
Vitamin A 0.00036 - 0.00036
AIN-Mineral mixture 35 35 35
NaCl 0.48 - 024
DL-Methionine 0.3 0.3 03
Cholesterol 05 05 0.5
Energy density(Cal/g)  4.53 443 441
Ak g4 3 NEst dAE& EDTA(ethylene diamine

tetraacetic acid) #2]® 10 cc FA7|E o] &8l Az}
dEd ol A Adstth he H23ke] 0.9% *Mé‘%’—?
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Table 3. Body weight gain, food intake and food
efficiency ratio in rats fed margarine, butter,

and corn oil diets

Corn oil Margarine Butter
diet diet diet

Weight gain'(g/day) 6.6+1.0"  61:03 59£10

Food intake”(g/day) 204414  212:09 202:19

Food efficiency ratio”(%) 32.3:3.4° 28.8:1.9° 29.043.2°

YBody weight gain (g/day) = increased body weight g/56 day.

PFood intake (g/day) = total food intake g/56 day.

¥Food efficiency ratio(%) = (weight gain g/food intake g) x 100,

“Mean+SD.

*®Values in rows without common superscripts are significantly
different (p<0.05).
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Fig. 1. Plasma triglyceride and cholesterol concentrations
in rats fed margarine, butter and corn oil diets.
"*Values without common superscripts are significantly

different (p<0.05). NS: not significant.
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**Values without common superscripts are significantly
different (p<0.05). NS: not significant.

Table 4. Atherogenic index in rats fed margarine, butter,
and corn oil diets

Com oil Margarine Butter
diet diet diet
Atherogenic 1) A b
. 0.9:0.6 0.840.3 28416
index
UMean=SD.

**Values in rows without common superscripts are significantly
different (p<0.05).
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Table 5. Hepatic triglyceride and cholesterol concentra-
tions in rat fed margarine, butter, and corn oil

diets
Cholesterol(mg/g)  Triglyceride(mg/g)
Margarine 1846+5.12" 29.02+3.94°
Butter 13.23+419° 19.95+5.01°
Corn oil 2414+85° 3247+393°
UMean+SD.

“*Values without common superscripts are significantly different
(p<0.05).
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Fig. 3. Hepatic trans fatty acid concentration in rats fed

margarine, butter, and corn oil diets.
“*Values without common superscripts are significantly
different (p<0.05).
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NS: not significant.
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fed margarine, butter, and corn oil diets.

**Values without common superscripts are significantly
different (p<0.05).
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