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of the Cabbage Diets on Lipid Metabolism and Liver Function
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Abstract

The levels of y-aminobutyric acid (GABA) in Chinese cabbages and the effects of the cabbage diets
on lipid metabolism and liver function of rats administered with ethanol chronically were investigaled.
The GABA levels of cabbage leaves, 0.47 mg/g dry weight {(4.69 umol/g dry weight), were 8% of total
frec amino acids, whereas the GABA levels of cabbage roois, 0.72 mg/g dry weight (7.02 pmol/g dry weight),
were 26.86% of total free amino acids. To investigate the effecls of cabbage diets, Sprague-Dawley male
rats were fed with either AIN-76 diet (control), control diet plus ethanol, control with cabbage leaf diet
plus ethanol, or control with cabbage root diet plus ethanol for 30 days. Cabbage root diet decreased the
scrum LDL-cholesterol level that was increased due Lo the chronic ethanol administralion. In addition,
both cabbage leal diet and root diet decreased the liver triglyceride, lotal lipid and blood 7~GTP levels
that were increased due 1o the ethancl administration. These data suggest that Chinese cabbage diets
are effective on the recovery of chronic alcohol-related symptoms, possibly due to the higher levels of
GABA and/or as a result of combined effects of several components including GABA.
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Table 1. Composition of basal and experimental diet
. Groups”
Ingredients
Control Conlrol + EtOH Cabbage leaf +EtOCH Cabbage root+EtOH
Casein 20.0 20.0 20.0 20.0
DL-Methicnine 03 0.3 a3 0.3
Corn starch 15¢ 150 100 10.0
Cahbage leal - - 5.0 -
Carhbage root - - - 50
Sucrose 5.0 50.0 50.0 50.0
Fiber 5.0 5.0 50 5.0
Corn oil 50 5.0 5.0 5.0
ATN mineral mx 35 35 35 35
AIN vitamin mix 1.0 1.0 1.0 1.0
Cholne bitartrate 02 0.2 0.2 02

YAl components are in units of g/100 g diel.
“In +EOH groups, 13% (v/v) ethanol (3 g/kg b w ) was administered for 30 days as described in Matenials and Methods
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Table 2. Frec amino acid and GABA compositions in leaves
and roots of cabbagcs1

Cabbage leaf

Cahbage rool

(umol/g dry weight) (mmol/g drv weight) totest

Asp 3.60( =032 1.97(=021) e
Ser 10.20(=0.52) 185(£0.05) »
Glu 1.51({+0.03) 0.74 £0.10) -
Gly 3.85(+0,31) 0.59(=010) w
His 76LLE112) 1.27(£0.02) #
Arg 447(£008) 126(F0.18) #
Thr 3.22(+0.05) 1.49(+0.02) #
Ala 781(£066) 2.58(+044) b
GABA 4.65(F0.72) 7.02(+192) *
Pro 1.89(£0.36) 173(+0.62) NS
Tyr 07620 06) 0.84(+0.08) NS
Val 349(=0.32) 1.54(=0.11) =
Mel 0.33(-0.03) 0.24(=20 04) NS
Lys 127(=0.11) 025( £0.08) :
Tle 182(£0.12) 0.01(+0.10) 4
Leu 1.20( £0.08) 1.01(£0.11) NS
Phe 133(£0.12) 0.04( £0.08) NS
Tolal 59.15( £5.01) 26 14(£4.24)

UFree amuno acids containing GABA were extracted from
the leaves and rools of cabbages and analyzed as described
in Materials and Methods. The data represenis the mean
of three delerminalions with standard deviation of the
mean.

*Values in Lhe same row are significantly different at p<
005 by Student t-test. NS, nonsignificant
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Table 3. Body weight of animals for experimcnlal period
Gro Treatement period {woek)
Toups a 1 2 3 d
Control 1359137 2114 180 26491653 300.8+14% 342.4+10.1%
Control —~ EtOH 133.0£10.0 206.0£16.0 2266 14.9° 2617+ 85° 3040142
Cabbage leal+EtOH 13687123 198.8+311 245,54 (2 42 280 2+13.1% 321.5:10 &°
Cabhage root-+ELOH 1333+ 82 213.0+20.1 250.9+26.57 2044+ 12 7P 328 3£132"

"The values represent the gram of weight with the standard deviation of the mean of 6 rats per group.

Different superscripls in the same columns indicate significanl differences (p<0.0%) among groups by Duncan’s

range test.
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Fig. 1. Effects of cabbage diet on lipid concentrations of serum and liver.
The error bars show the standard deviation of mean for § rats. Values with different letlers are significantly different (p<0.05)
among groups by Duncan's multiple range test S, serum, HDLe, HDL~cholesterol; LDLe, LDL~chalesteral: TChal, total

cholesterol; TG, tnglycende; TL, total lipid I, control, I, eontrol+ EtOH, IIL cabhage leaf+ EtOH; IV, cabbage root+ EtOH.

Table 4. Effects of cabbage diet on the levels of several enzymes 1n plasma

Fnz Groups

yme Control Control + EtOH Cabbage leal+EWOH  Cabbage root - EIOL
GOT (mU/mL) 76.1=53™ 131.7+6.9™ 1261 +25.6° 1253+182"
GPT (mUAmL) 57617 553105 559+ 14 5R4x 25
¥ -GTP (mU/mL) 10.0+3.7 278+2.8° 121+ 65 1.0+ 28

The data represents the mean=SD of 6 rats per group.

MDifferent superscripls in the same rows indicate significant differences (p<0.05) among groups by Duncan’s multiple range
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