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Abstract

This study investigated the hepatoprotective effects of an ethanol extract of lotus root (LRE) on alcohol-induced
liver damage in rat. Sprague-Dawley rats weighing 100~150 g, were divided into 6 groups: basal diet group (BD),
alcohol (35% 10 mL/kg/day) treated group (ET), LRE 200 mg/kg/day treated group (BD-LREL), LRE 400 mg/kg/day
treated group (BD-LREH), LRE 200 mg/kg/day and alcohol treated group (ET-LREL), and LRE 400 mg/kg/day
and alcohol treated group (ET-LREH). After the administration, rats were sacrificed to get serum and liver to analyze
antioxidant enzyme activity, glutathione and lipid peroxide contents. The body weight gain and feed efficiency
ratio were decreased by alcohol administration, however, were gradually increased to a little lower level than the
basal diet group by the combined administration of alcohol and LRE. The serum alanine aminotransferase (ALT),
asparate aminotransferase (AST) and alkaline phosphatase (ALP) activities that were elevated by alcohol were
significantly decreased by LRE administration. It was also observed that thiobarbituric acid reactive substances
(TBARS) content, xanthine oxidase (XO), superoxide dismutase (SOD), catalase and glutathione peroxidase (GSH-Px)
activities in liver that were increased by alcohol, were markedly decreased in the combined alcohol and LRE
administered groups as compared with the alcohol administrated group. These effects of LRE within the alcohol
groups were in a dose-dependent manner. The glutathione (GSH) content in liver was decreased by alcohol
administration, however, increased after administering LRE. Taken together; these results suggest that ethanol extract
of lotus root may have a possible protective effect on liver function in hepatotoxicity-induced rat by aleohol
administration.
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Table 1. Composition of experimental basal diet

(gke)

Diet composition Basal diet
Casein 200.0
L-methionine 30
Beef tallow 100.0
Choline chloride 20
Corn starch 4480
Sucrose 2000
Cholic acid 20
Vitamin mixture(AIN 93)" 100
Mineral mixture(AIN 93)° 350

U2AIN-93-VX and AIN-93-MX mineral mixture vitamin mixture’,

Table 2. Experimental group

Groups Diet composition

BD Basal diet”

ET Basal diet + EiOH”
BD-LREL Basal diet + LREL”
BD-LREH Basal diet + LREH”
ET-LREL Basal diet + BtOH + LREL
ET-LREH Basal diet + E{OH + LREH

YSee the Table 1.

PB{OH : 35 % alcohol 10 mL/kg of body weight/day.

JREL : Lotus toot(Nelumbo Nucifera G.) ethanol extract(LRE) 200 mgfkg of body
weight/day.

®LREH : Lotus root(Nelumbo Nucifera G.) ethanol extract(LRE) 400 mgkg of body
weight/day.
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Table 3. Change of body weight gain in alcohol andjor lotus root
ethanol extract administered rats

Groups” Initial body wt. ~ Final body wt. Gained body wt.
3] ® ®
BD 13425:2.15°7 3035741925 169.32:11.23%
ET 13329£1.95 282.52+17.29 149.23+1325
BD-LREL 134.07+1.74 306.59+24.31 17258+9.58
BD-LREH 134714201 297.08+11.64 1623741047
ET-LREL 133.95+1.53 299.29+15.26 165341329
ET-LREH 134424172 293.67+2043 159.25+13.25

"See the legend of Table 2.
ONS : not significant,
Walues arc mean + SE. of 8 rats per each group.

(200 mg/kg/day)¥} 31-8-7F (400 mg/kg/day) ! LTLE 65
AT Fol F AZIGY N0 RS 2T Avke
Table 3,4¢} 2t}

2
+11.23 gol vsle] °F 12% A% AP oL} Soxl=
gt} A& AL oghe F2E A8 ET-LREDH
1§%F (ETLREH) B T 752 ¢428 Tz 144d
AFE 7184 01T BD)| THES F2lstA F7MZH L
U Fo] &igel] mhE Aol YElYA] ebgkt

Table 4. Feed intake and feed efficiency ratio (FER) in alcohol
andfor lotus root ethanol extract administered rats

Groups” feed r‘ll;?t':lke (g feed illl)tglligég/day) FER”
BD 85344453237 203242.36™ 0.200.06™
ET 853.86+72.32 2033+1.46 0.17+0.02b

BD-LREL  89544:33.92 21324312 0.19+0.03
BD-LREH  847.56+65.02 20.18+2.01 0.19+0.07a
ETLREL  797.58:5121 18.99+1.25 021+0.04a
ET-LREH 835386017 19.87+2.08 0.1940.01a

"See the legend of Table 2.

PFER(feed efficiency ratio) : total weight gainjtotal feed intake.

IMean + S.E.(n=8), values with different superscripts in the same column are
significantly different(p<0.05) between groups by Tukey(T)-test.
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Fig. 1. Activity of ALT in the serum of rats administered alcohol
and/or lotus root ethanol extract.

Abbreviations: See the legend of Table 2. Values are mean + S.E. of 8 rats per each
group and different superscript letters indicate significant differences at p<0.05 by
Tukey(T)-test.
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Fig. 2. Activity of AST in the serum of rats administered alcohol
andfor lotus root ethanol extract.

Abbreviations: See the legend of Table 2. Values are mean + SE. of 8 rats per each
group and different superscript letters indicate significant differences at p<0.05 by
Tukey(T)-test.
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Fig. 3. Activity of ALP in the serum of rats administered alcohol
and/or lotus root ethanol extract.
Abbreviations: See the legend of Table 2. Values are mean + SE. of 8 rats per each

group and different superscript letters indicate significant differences at p<0.05 by
Tukey(T)-test.

m

PHe L A B FHEE 657

43 A= able 59} 7“:‘r
% XO #A4oA, ¢3g qE FoAT EDS
39.25+2.98 mU/mg protein© 2 7] E-2]o] (BD)<Q] 26.43

27

Table 5. Activities of XO, SOD, catalase and GSH-Px in liver of
rats administered alcohol andfor lotus root ethanol extract

Group” X0? sop’ Catalase’ ~ GSH-PX”
BD 26431221% 73324565 35623+1543°  9823+1020°
ET 39256298 9833£521° 4823342198" 14235+13.22°
BD-LREL 25424333 74264329 32642+1428° 101.25:9.94°
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ET-LREL 33324245  8549+428° 45643+2598" 117.03+12.33"
ETLREH  2727:123°  7643:329" 447.23:1989" 10445987
)See the legend of Table 2.
mU/g protein

)Decreased NADPH pmol/min/mg protein

umol/mm/mg protein

"Decreased H,0, Jmol/min/mg protein

Mean + SE.(n=8), values with different superscripts in the same column are
significantly  different(p<0.05) between groups by Tukey(T)-test.
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Fig. 4. Concentration of GSH in the liver of rats administered
alcohol andfor lotus root ethanol extract.

Abbreviations: See the legend of Table 2. Values are mean + S.E. of 8 rats per each
group and different superscript letters indicate significant differences at p<0.05 by
Tukey(T)-test.
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Abbreviations: See the legend of Table 2. Values are mean + S.E. of 8 rats per each
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Tukey(T)-test.
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