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Effects of Dietary Taurine on the Lipid Metabolism in Laying Hens

G. H. Park

Department of Animal Resources and Biotechnology,
College of Agriculture, Chonbuk National University, Chonju, 560-756, South Korea

ABSTRACT : Two experiments were conducted to investigate the effect of taurine supplementation on lipid metabolism
in laying hens. In experiment 1, 19-wk-old laying hens were given one of four taurine supplemented diets (0 (control), 0.4,
0.8, and 1.2% taurine) for 10 weeks. Abdominal fat weight was lower in the 1.2% diet by 29.2% compared to the control.
Serum concentrations of triacylglycerol and HDL-cholesterol were not different among the treatments. However, serum
concentration of total cholesterol was higher by 22.4% in the 1.2% diet compared to the control. Concentration of triacylglycerol or
total cholesterol in the liver were decreased by 26.1% or 26.4% and 28.2% or 26.4%, respectively in the 0.8% and 1.2% diets
compared to the control. The concentration of HDL-cholesterol in liver was also lower by 33.9% in the 1.2% diet compared
to the control. In experiment 2, 81-wk-old laying hens were allocated to one of three taurine supplemented diets (0 (control),
1 and 2% taurine) for 6 weeks. Abdominal fat weight was lower by 25% in 1% taurine supplementation compared to the
control. Serum concentrations of triacylglycerol, total cholesterol and HDL-cholesterol of hens fed with 1% diet were not
different from those of control group. However, serum concentrations of triacylglycerol and total cholesterol were lower by
44.0% and 19.8%, respectively in the 2% diet compared to the control. Furthermore, serum concentration of HDL -cholesterol
in the 2% diet was higher by 75% compared to the control. Concentrations of triacylglycerol and total cholesterol in the liver
in the 2% diet were decreased in the 1% diet by 36.8 and 23%, respectively, but increased by 78.4% and 70%, respectively,
compared to the control. The concentration of HDL-cholesterol in the liver was not different between the 1% diet and the
control, but higher by 62.8% in the 2% diet compared to the control. These results indicated that taurine supplementation
decreased the fat storage in abdominal cavity, which was accompanied by the changes in triacylglycerol and cholesterol
metabolisms of laying hens.
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Table 1. Formula and chemical compositon of experimental

diets used in this study

Content (%)

Ingredients
Experiment 1 Experiment 2
Yellow corn 64.65 64.35
Soybean meal 18.77 17.77
Wheat bran 0.20 1.67
Rape seed meal 0.50 0.50
Corn gluten meal 5.00 4.05
Tricalcium phosphate 1.36 1.55
Limestone 8.39 9.02
Salt 0.34 0.34
Vitamin premix' 0.20 0.20
Mineral premix2 0.10 0.10
Lysine 0.31 -
DI-Methionine 0.18 -
Total 100.00 100.00
Chemical composition
ME (kcal/kg) 2,800.00 2,750.00
CP (%) 17.50 16.50
Ca (%) 3.70 4.00
Available P (%) 0.37 0.40
Methionine (%) 0.31 0.30
Lysine (%) 0.98 0.71

'Provided per kilogram of diet; vit. A, 5,500IU; vit. Ds, 1,100IU;
vit. E, 11IU; vit. B;; 0.0066mg; riboflavin, 4,4mg; niacin, 44mg;
pantothenic acid, 11mg(Ca-pantothenate, 1.96mg); choline, 190.96
mg (choline chloride 220mg); menadione, 1.1mg(menadione sodium
bisulfite complex, 3.33mg); folic acid, 0.55mg; pyridoxine hydro-
chloride, 2.67mg); biotin, 0.11mg; thiamin, 2.2mg(thiamin mo-
nonitrate, 2.40mg); ethoxyquin, 125mg.

? Provided in mg per kilogram of diet; Mn, 120; Zn, 100; Fe, 60,
Cuy, 10; I, 0.46)
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Table 2. Effects of dietary taurine on liver and abdominal fat weights, and their ratios to body weight of layers in experiment 1

Body weight Liver weight LW/BW Abdominal fat AF/BW
Treatments o
(BW, g) (LW, g) (%) (AF, g) (%)
Control 1809+34 40.1+1.7 2214007 62.3+6.84° 3.40+032°
0.4% 1737+28 35.9+1.0° 2.06+0.05" 2.85+0.26® 2.85+0.26™
0.8% 1726 +42 346+19° 2.00+0.07° 47.8+4.73* 2.74+0.24%
1.2% 1730+36 36.141.4% 2.09+0.06 44.1+3.43° 2.5440.19°

Values represent mean £ SEM.

*® Means within a column with no common superscripts differ significantly (p<0.05).

Table 3. Effects of dietary taurine on liver and abdominal fat weights, and their ratios to body weight of layers in experiment 2

Body weight Liver weight LW/BW Abdominal fat AF/BW
Treatments o 0)
(BW, g LW, g (%) (AF, g) (%)
Control 1868+65.3 463+2.81 2.47+0.12 577+ 643° 3.04+0.26
1% 1788+40.2 41.6+1.86 2.33+0.11 433+ 4.49° 2.40+0.22°
2% 17824+90.4 50.0+5.60 2.75+0.21 56.6+14.54" 2.95+0.65%

Values represent mean + SEM.

*® Means within a column with no common superscripts differ significantly (p<0.05).
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Table 4. Effects of dietary taurine on the concentrations of triacyl-
glycerol, total-cholesterol and HDL-cholesterol in the

serum of layers in experiment 1

Triacylglycerol Total cholesterol HDL-cholesterol

Treatments
(mg/d) (mg/dl) (mg/dl)
Control 249+1.87 1205+ 7.72° 89+1.14
0.4% 22.3+2.26 116.0+10.96° 9.1£1.20
0.8% 23.0+2.13 1225+ 9.66® 83+143
1.2% 2734235 147.5+10.38° 10.8+1.24

Values represent mean + SEM.
*® Means within a column with no common superscripts differ
significantly (p<0.05).
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Table 5. Effects of dietary taurine on the concentrations of
triacylglycerol, total-cholesterol and HDL-cholesterol

in the serum of layers in experiment 2
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Table 6. Effects of taurine supplementation on the concen-
trations of triacylglycerol, total-cholesterol and HDL

-cholesterol in liver of layers in experiment 1

Triacylglycerol Total cholesterol HDL-cholesterol

Treatments
(mg/dl) (mg/dl) (mg/dl)
Control 26.2+3.16° 180.5+17.2° 10.041.40°
1% 31.2+4.06° 198.1+£19.2° 9.1+0.75°
2% 17342.66" 144.7+12.9° 1754523

Values represent mean + SEM.
> Means within a column with no common superscripts differ

significantly (p<0.05).

Triacylglycerol Total cholesterol HDL-cholesterol
Treatments . . .
(mg/g of tissue) (mg/g of tissue) (u/g of tissue)

Control 56.1+£7.80°  1.21+0.075° 115+27.5°
0.4% 61.7+7.75° 1.07+0.107°  144427.2°
0.8% 42.0+6.03" 0.89+0.063° 91+17.6™
1.2% 40.3+4.89° 0.90+0.064° 76+13.6°

Values represent mean + SEM.
* Means within a column with no common superscripts differ
significantly (p<0.05).
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Table 7. Effects of taurine supplementation on the concentrations
of triacylglycerol, total-cholesterol and HDL-cholesterol

in liver of layers in experiment 2

Triacylglycerol Total cholesterol HDL-cholesterol
Treatments . . .
(mg/g of tissue) (mg/g of tissue) (mg/g of tissue)

Contro} 52.5+5.62° 1.28+0.146" 347+ 27
1% 33.2+4.55" 1.04:+0.099" 303+ 73°
2% 93.7+8.84° 22140358 565+128°

Values represent mean £ SEM.
¢ Means within a column with no common superscripts differ
significantly (p<0.01).
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