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Antioxidant Effect of Lutein on N-Nitrosodiethylamine-induced Oxidative Stress in Mice

Byung-Chul Choi and Sang Soo Sim*
College of Pharmacy, Chung-Ang University

Abstract — To investigate the antioxidant effect of lutein on N-nitrosodimethylamine (NDEA)-induced oxidative stress in
mice, we measured lipid peroxidation, superoxide dismutase (SOD) and catalase of various tissues. Body weight was almost
similar in lutein and control groups during 3 weeks. NDEA increased significantly the activities of typical marker enzymes
of liver function (AST, ALT and ALP) in both groups. However, the increase of plasma aminotransferase activity significantly
decreased in lutein group. Lipid peroxidation and SOD in various tissues, such as heart, lung, liver, kidney, spleen and
plasma were significantly increased by NDEA, which were significantly reduced by lutein at a dose of 50 mg/kg. Catalase
activity decreased significantly in control and lutein groups treated with NDEA, the effect being less in lutein group. Lesser
effect on SOD and catalase in NDEA-treated lutein group indicates the improvement of protective mechanisms by lutein.
Thus, it can be concluded from the present study that lutein can offer a useful protection against NDEA-induced oxidative

stress.
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Table I - Protective effect of lutein on NDEA (200 mg/kg)-induced
liver damage in mice

Control Lutein (50 mg/kg)
Parameters - -
Saline NDEA Saline NDEA
AST (Ul) 15.0+32 58368 142+25 39.3+45
ALT (U) 149+25 694+53* 12.8+33 51.3+6.3*"
ALP (U/f) 485+6.0 833=72" 472+70 653+53"

Values are mean+SD; n=8.

AST, aspartate aminotransferase; ALT, alanine aminotransferase;
ALP, alkaline phosphatase.

a: significantly different from saline group (P<0.05).

b: significantly different from corresponding control group (P<
0.05)
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Table II - The effect of lutein on NDEA (200 mg/kg)-induced
oxidative stress in mice

Treatments Control Lutein (50 mg/kg)
Saline NDEA Saline NDEA

Heart

LPO 0.24+0.03 0.88+0.08% 0.28+0.09 0.45+0.06"
SOD 445+034 1635+1.10° 4.53+034 6.83+0.45"
Catalase 178.2+23.8 83.8+12.3" 234.2+34.2" 202.4+23.2
Lung

LPO 0.31£0.02 0.56+0.07° 0.25+0.09 0.29+0.03"
SOD 3.75+0.45 12.39+1.23" 4.86+0.73 6.51+0.56"
Catalase 117.3+13.2 732+7.1° 1702+18.2" 132.3+12.5
Liver

LPO 0.25+0.05 0.64+0.08° 0.20+0.07 0.36+0.04°
SOD 361032 6.20+0.72" 4.42+045 4.06+0.43
Catalase 225.7+20.1 932+10.2° 215.6+153 154.2+20.7°
Kidney

LPO 0.29+0.02 0.52+0.06° 0.26+0.02 0.30+0.03"
SOD 3.89+041 9.08+1.12" 4.02+042 4.56+0.34"
Catalase 193.2+15.8 134.2+13.9" 232.4+18.7° 182.3+20.8
Spleen

LPO 0.35+0.02 0.62+0.04° 0.32+0.03 0.34+0.03"
SOD 431+048 13.04+1.32" 4.38+0.72 4.66+0.45"
Catalase 153.2+14.6 58.4+10.2° 167.3+14.2 112.3+20.5
Plasma

LPO 0.36=0.06 0.55+0.05° 0.35+0.03 0.35+0.03"
SOD 351031 12.58+1.24* 6.22+0.29" 10.02+1.12"

Values are mean=*SD; n=8.

LPO, lipid peroxidation (tissues: pg/mg protein, plasma: pM)
SOD, superoxide dismutase (tissues: U/mg protein, plasma: U/ml).
Catalase (U/mg protein).

a: significantly different from saline group (P<0.05).

b: significantly different from corresponding control group (P<
0.05)
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Fig. 1 - Inhibitory activity of lutein on silica-induced intracellular
reactive oxygen species (ROS) production in Raw 264.7
cells. DCF-DA-loaded cells were preincubated with lutein
and stimulated with 1 mg/m/ silica at 37°C for 20 min.
Results are means=SD from 4 separate experiments.
* Significantly different from silica (p<0.05).
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