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Effect of Chronical Ethanol Ingestion on the Levels of Fatty Acid Ethyl Esters (FAEEs)
and Lipid Peroxidation in Rat Tissues
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Department of Food and Nutrition, Kyung-Hee University, Seoul 130-701, Korea

ABSTRACT

The present study was designed to observe the effect of chronically ingested ethanol on the level of fatty acid ethyl
esters (FAEEs), which is a non-oxidative metabolite of ethanol metabolism in tissues, and its correlation to the status
of oxidative stress in rats. Forty male Sprague Dawley rats weighing 145-155 g were divided into 2 groups, Control and
EtOH. All rats were fed Lieber-DeCarli liquid diet for 4 weeks by pair-feeding. An isocaloric maltose dextrin was
added in replace of 50 g ethanol (36%lkcal) in the control diet. Chronically ingested ethanol significantly increased the
content of FAEEs in pancreas and liver, but not in brain. The level of 2-thiobarbituric acid reactive substances
{TBARS) was significantly increased, but @ -tocopherol level was significantly decreased in pancreas and liver.
However, the levels of TBARS and « -tocopherol in brain were not significantly affected by ethanol ingestion. Therefore,
chronically ingested ethanol might cause tissue damage by increasing the levels of FAEEs and TBARS and dissipating
more & -tocopherol in tissues. (Korean J Nutr 2007, 40(5): 413~418)
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Table 1. Diet composition of experimental groups

. Control EtOH
Ingredients (g) -
g/1,000 g diet

Casein 41.40 41.40
DL-Methionine 0.30 0.30
L-Cystine 0.50 0.50
Maltose dextrin 115.20 25.60
Cellulose 10.00 10.00
Xanthan gum 3.00 3.00
Corn ail 3.10 3.10
Olive oil 36.80 36.80
Minerals mixture - S11018 8.75 8.75
Vitamins mixture - V10036 2.50 2.50
Choline bitartrate 0.53 0.53
Ethanol, 100% - 50.00
H.O 777.92 817.52
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4731e] A37IRte] ' ¥ s&5 overnight fasting
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Table 2. Food intake and final body weight in rats during
experimental period

Groups Food intake Final body weight
kcal/day g
Control 58.13 £ 0.72 263.03 £ 4.41
EtOH 59.20 + 1.26 23478 + 5.18™

#+: Significant at p<0.01 (Mean =+ SE for n = 20 per group)
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Fig. 1. Effect of chronical ethanol ingestion on the content of
total fatty acid ethyl esters (FAEEs) in brain, pancreas, and liver
of rafs. *: Significant at p <0.05, *x*: significant at p <0.01 (Mean
+ SE forn =7 per group)
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Table 3. Effect of chronical ethanol ingestion on the content of FAEEs in rat tissues

EAEE Brain Pancreas Liver
° Control EtOH Control EtOH Control EtOH

E16:0 0.72 +0.15 0.66 + 0.15 2496+ 516 139.17 & 1373 2658 + 370 4038+ 852
E18:0 0.18 + 0.05 0.18 + 0.03 145+ 025 817 + 084 283 + 045 309 + 039
E18:1 0.38 + 0.11 0.36 + 0.08 5726 + 1337 11356 + 10.12* 11.79 + 223 5004 + 1249*
E18:2 0.22 + 0.05 0.22 + 0.04 1394 = 299 2439 + 300* 253 + 047 1344 + 430
E20:4 0.43 +0.12 0.32 + 0.07 257+ 063 304+ 043 104 + 0.17 577 + 143
E20:5 ND 0.02 + 0.01 007 + 007 004 + 002 ND 006 = 006
E22:6 1.40 + 0.18 1.57 + 0.26 418+ 144 476 + 141 118 + 041 348+ 1.18

E16:0: ethyl palmitate, E18:0: ethyl stearate, E18:1: ethyl oleate, E18:2: ethyl linoleate, E20:4: ethyl arachidonate, E20:5: ethyl
eicosapentaenoate, E22:6: ethyl docosaheaxaenoate, FAEEs: fatty acid ethyl esters, ND: not detected.
x: Significant at p <0.05, =*: significant at p <0.01 (Mean =+ SE for n = 7 per group)
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Fig. 2. Effect of chronical ethanol ingestion on the level of
2-thiobarbituric acid reactive substances (TBARS) in brain, pan-
creas, and liver of rats. *: Significant at p <0.05 (Mean = SE forn
=7 per group).

Fig. 3. Effect of chronical ethanol ingestion on the level of
a -tocopherol in brain, pancreas, and liver of rats. = Significant
at p <0.05, ==: significant at p <0.01 (Mean = SE for n = 7 per
group).
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