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Abstract

The effects of methanol extract of barely (Hordeum vulgare) on alcohol-induced damages of liver were
investigated in male ICR mice. Mice were divided into three groups, control, ethanol, and ethanol plus 0.15%
of barley extract. After four weeks of ethanol feeding, ethanol group significantly increased the P450 content,
CYP2E1 and CYP1A2 enzyme activities, whereas ethanol plus barely group markedly decreased to levels similar
to control group. Catalase activity in ethanol group was significantly lower than that in control group; however,
ethanol plus barely group stimulated catalase activity as well as SOD activity significantly. These results
indicated that barely extract modulated P450 enzymes for ethanol-induced liver damage and might be useful

in developing functional food for alcoholic liver damage.
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Table 1. Composition of Lieber-Decarli liquid diets

Composition (g/L) Control group Ethanol group

Casein 41.4 41.4
L-Cystine 0.5 0.5
DL-Methionine 0.3 0.3
Soy bean oil 39.6 39.6
Maltose dextrin 117.7 38.7
Cellulose 10.0 10.0
Mineral mix 8.75 8.75
Vitamin mix 2.5 2.5
Choline bitartrate 0.53 0.53
Xanthan gum 3.0 3.0
Ethanol — 55.15
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Table 2. Body weight, food intakes, and food efficiency ra-
tios (FER) of control and experimental mice
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Table 3. Body weight, liver weight, and liver index in control
and experimental mice

Body weight Liver weight Liver index

1)
Group @) (@) (g/bw%)
Control 32.44+2.33? 1.24+0.27 3.904+0.320*
EtOH 31.50+1.56 1.40+0.12 4.398+0.189°
EtOH-B  29.30-+2.00 1.20+0.11 4.100+0.304°

Extracts of Hordeum vulgare (0.15%) was supplied in liquid

diet for 4 weeks.

DControl: normal control mice, EtOH: ethanol control mice,
EtOH-B: ethanol mice supplied with methanol extract
(0.15%) of Hordeum vulgare.

?Each value represents the mean=+SD.

¥Mean values with different superscripts are significantly dif-
ferent (p<0.05).

Table 4. P450 content of mouse liver microsomes

Groupl ) Weight gain Food intake FER

(g) (kcal) (g/kcal)
Control 9.70+3.0” 86.48+12.68  0.115+0.020
EtOH 882+1.8 79.41+13.81  0.102+0.005
EtOH-B 6.73+£2.02 86.04+6.03 0.094+0.020

Extracts of Hordeum wvulgare was supplied in liquid diet
(0.15%) for 4 weeks. Body weight was measured by weekly.
YControl: normal control mice, EtOH: ethanol control mice,
EtOH-B: ethanol mice supplied with methanol extract (0.15%)
of Hordeum vulgare.

YValues were mean+SD of ten mice in each group.

Group” P450 content (nmol/mg protein)
Control 18.30+6.97"

EtOH 38.09+12.63"
EtOH-B 17.32+5.74

Extracts of Hordeum vulgare (0.15%) was supplied in liquid

diet for 4 weeks.

YControl: normal control mice, EtOH: ethanol control mice,
EtOH-B: ethanol mice supplied with methanol extract (0.15%)
of Hordeum vulgare.

PFach value represents the mean=+=SD. Mean values with dif-
ferent superscripts are significantly different (p<0.05).
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Fig. 1. PNP hydroxylation in mouse liver microsomes.
CYP2E] activity in mouse liver microsome was measured by PNP
hydroxylation assay. Each value was mean+SD (n=10). Different
letters above the bar indicate statistically significant differences
by Duncan’s multiple range test (p<0.05).
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Fig. 2. MROD in mouse microsomes. CYPIAl activity in
mouse liver microsome was measured by methoxyresorufin-
O-demethylase (MROD). Each value was mean+SD (n=10). Dif-
ferent letters above the bar indicate statistically significant differ-
ences by Duncan’s multiple range test (p<0.05).
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o Skl el o]FolHTa 5. T-methoxy-
O-deethylase(MROD) Z3 2 dojZA CYP1A29] =7} A
AR ST A Yed e dukEQl A2, CYP1A29

PROD activity (nmol/min/mgprotein)
[}

Control EtOH EtOH-B

Fig. 3. PROD in mouse microsomes. CYP2B mediated activity
in mouse liver microsome was measured by pentoxyresorufin—
O-deethylase (PROD). Each value was mean+SD (n=10). Differ—
ent letters above the bar indicate statistically significant differ—
ences by Duncan’s multiple range test (p<0.05).
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Fig. 4. EROD in mouse microsomes. CYP1A1 activity in mouse
liver microsome was measured by ethoxyresorufin- O-deethylase
(EROD). Each value was mean+SD (n=10). Different letters

above the bar indicate statistically significant differences by
Duncan’s multiple range test (p<0.05).

16 1

14 a

12

10

EROD activity (nmol/min/mgprotein)
[e-]

A%, F o8 HEHE 54 2 T ATH6). o
80~95%9] F3E FEAF FAL B so, wrgH
Y8 mEe e 4AE SUtE RED) Lo, &
Fol FAe ool Ansel glom, CYPIAZS) Wbt &
e A4l U@ WAel S7h 38 P50 HiTje] o) Ak}
2 ) ABE 2T 5 Atk HelFER) T B
3 CYPZEL % CYPIA2 &4 49 942 o145 53}
of BHae) HHS F2AY 5 2 Aoleta AZE,

} CYP2E1 2 CYPIA29] A=

F Aol A F4E B 5\_0 W s 5435H7] 938t cata-
lase ¥ SOD &4& SAsATH ¢2E 413} A B8 su-
peroxide ¢ ROS= SOD9| o)A F4talFa9f AMA R
A2 v A Ha, A71A AP E FL4s AT catalaseol
o3t B3 kA2 ulF Al Foh(28,29). Fig. 501]*1 2 &
Q1%9] catalase activitye €322 &7 F9 A F43HA



Y GRS Fo FFddA BHE FE5E A7 Cytochrome P450 &4 24 9 41sHA o A& 9F 1351

250 a
T 200 f
Q
°
o
(o))
E 150 |
=} b
£
=
g 100 r
[0
1%}
o
Il c
8 | -
0

Control EtOH EtOH-B
Fig. 5. Catalase activity in mouse liver. Each value was
mean =SD (n=10). Different letters above the bar indicate stat-
istically significant differences by Duncan’s multiple range test
(p<0.05).
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Fig. 6. SOD activity in mouse liver. Each value was mean+SD
(n=10). Different letters above the bar indicate statistically sig—
nificant differences by Duncan’s multiple range test (p<0.05).
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