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Effect of Fermented Water Extracts from Ligularia fischeri on
Hepatotoxicity Induced by D-Galactosamine in Rats

Keun-Hyung Yul, Sun-Yeop Leel, Hyun-Mo Yangl, Young-Ahn Haml,
Soo-Ung Lee!, Seoung-Wan Chae?, and Yong-Jin Lee'

JDepartment of Technical Development Chuncheon Bioindustry Foundation
“)Department of Pathology, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine

ABSTRACT This study was conducted to determine the effect of fermented water extracts from Ligularia fischeri
(LAF) on reduction of hepatotoxicity induced by D-galactosamine (D-GalN) in rats. In this experiment, male Sprague-
Dawley rats were used as experimental animals, which were divided into eight groups: normal group, D-GalN-treated
group (control), D-GalN and non-fermented water extracts from Ligularia fischeri (LA)-treated groups [100, 200, and
400 mg/kg BW (body weight)], and D-GaIN and LAF-treated groups (100, 200, and 400 mg/kg BW). y-Glutamyl
transferase, aspartate aminotransferase, alanine aminotransferase, and lactate dehydrogenase activities in serum of the
D-GalIN and LAF-treated groups decreased significantly compared to those of the control group (P<0.05). The high
density lipoprotein-cholesterol levels of the D-GalN and LAF-treated groups increased significantly compared to those
of the control group (P<0.05). The low density lipoprotein-cholesterol and triglyceride levels of the D-GalN and
LAF-treated groups decreased significantly compared to those of the control group (P<0.05). The atherogenic index
values of the D-GalN and LAF-treated groups decreased significantly compared to those of the control group (P<0.05),
and their high density lipoprotein cholesterol by total cholesterol ratio increased significantly in these groups (P<0.05).
Superoxide dismutase activity of liver tissues were enhanced significantly (P<0.05) in the D-GaIlN and LAF-treated
groups compared to that of the control group (P<0.05), whereas their malondialdehyde content decreased significantly
in these groups (P<0.05). The histopathological observations revealed apoptotic cells and mild portal inflammation
in liver tissues of the D-GalN and LAF-treated groups. Taken together, these results demonstrate that LAF may improve
plasma lipid profile and alleviate hepatic damage.
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Ligularia fischeri powder
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Ligularia fischeri water extracts
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Table 1. The operating condition of HPLC system

Conditions

Column Prevail C18 250X4.6 mm, 5 m (Grace Davison Discovery Sciences, Deerfield, IL, USA)
Column temperature  40°C
Mobile phase A: 1% TFA (trifluoroacetic acid) in 3 D.W

B: Acetonitrile

Items

Flow rate 1.0 mL/min
Injection volumn 10 uL
Detection 330 nm

Gradient condition 0 min: 15% (B), 3 min: 15% (B), 7 min: 19% (B), 15 min: 19% (B), 28 min: 32% (B), 33 min: 90% (B)

Table 2. Experimental design for evaluation the effect of fermented water extracts from Ligularia fischeri on reduction of hepatotoxicity
induced by D-GalN in rats

Group" Rat age Experimental Sali 650 mg/kg Dose
(n=5) Arrived Diet Sacrificed period aine D-GalN (mg/kg BW)

Normal 6 weeks 7 weeks 10 weeks 3 weeks + - -

Control 6 weeks 7 weeks 10 weeks 3 weeks - + -

LA-100 6 weeks 7 weeks 10 weeks 3 weeks - + 100
LA-200 6 weeks 7 weeks 10 weeks 3 weeks - + 200
LA-400 6 weeks 7 weeks 10 weeks 3 weeks - + 400
LAF-100 6 weeks 7 weeks 10 weeks 3 weeks - + 100
LAF-200 6 weeks 7 weeks 10 weeks 3 weeks - + 200
LAF-400 6 weeks 7 weeks 10 weeks 3 weeks - + 400

"Normal: non-treated, Control: 650 mg/kg D-GalN (2 mL/kg BW), LA-100: non-fermented water extracts of Ligularia fischeri (100
mg/kg BW and 650 mg/kg D-GalN (2 mL/kg BW)), LA-200: non-fermented water extracts of Ligularia fischeri (200 mg/kg BW
and 650 mg/kg D-GalN (2 mL/kg BW)), LA-400: non-fermented water extracts of Ligularia fischeri (400 mg/kg BW and 650
mg/kg D-GalN (2 mL/kg BW)), LAF-100: fermented water extracts of Ligularia fischeri (100 mg/kg BW and 650 mg/kg D-GalN
(2 mL/kg BW)), LAF-200: fermented water extracts of Ligularia fischeri (200 mg/kg BW and 650 mg/kg D-GaIlN (2 mL/kg
BW)), LAF-400: fermented water extracts of Ligularia fischeri (400 mg/kg BW and 650 mg/kg D-GalN (2 mL/kg BW)).
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Table 3. Content of caffeoylquinic acids in the non-fermented and fermented water extracts from Ligularia fischeri

Content (mg/g)

Classification”

4-CQA 5-CQA 3,4-DCQA 3,5-DCQA 4,5-DCQA Total CQA
LA 11.23+0.24™29  15.6240.28™ 10.56+0.25™ 7.31£0.23™ 28.04+0.80™S 72.76£1.17°8
LAF 11.01£0.26 16.24+0.18 12.39+0.30 7.41£0.15 28.91+0.35 75.95+0.23

YLA: non- fermented water extracts from Ligularia fischeri, LAF: fermented water extracts from Ligularia fischeri.

Mean+SEM. Not significant.
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Fig. 2. HPLC chromatogram of caffeoylquinic acids of non-fermented and fermented water extracts from Ligularia fischeri. A,
caffeoylquinic acid standards (10 ug/mL); B, non-fermented water extracts from Ligularia fischeri (1 mg/mL); C, fermented water

extracts from Ligularia fischeri (1 mg/mL).

Table 4. Changes of body weight gain and liver weight in D-
GalN-induced rats

Group” Body weight gain (g/d) Liver weight (g)
Normal 5.06+0.33N52% 8.7+0.31*
Control 5.2440.29 9.6+0.27"
LA-100 5.64+0.25 10.7+0.45°
LA-200 5.18+£0.29 9.9+0.31°
LA-400 5.23+0.18 9.4+0.27*
LAF-100 5.08+0.15 9.5+0.27*
LAF-200 4.33+0.38 9.6+0.45%
LAF-400 5.74+0.72 9.440.36"

)Groups are the same as Table 2.

YMean+SEM.

“Not significant.
“Values with the different letters within the same column are
significantly different (P<0.05).
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Table 5. Effects of non-fermented and fermented water extracts from Ligularia fischeri on the GGT, AST, ALT, and LDH activities

in serum of D-GalN-induced rats (U/L)
Group" GGT AST ALT LDH
Normal 48.71+5.08"2 144.31+16.35° 48.85+2.43° 786.62+98.97°
Control 86.74+7.56° 2,626.45+291.85° 1,845.824221.34° 3,493.37+431.10°
LA-100 69.59+7.02" 1,939.12+419.86™ 1,355.50+233.28" 4,851.73+46.03°
LA-200 66.93+5.95° 2225.21+317.75" 1,407.49+289.88" 4,088.58+871.33°
LA-400 65.15+4.53% 2,159.76+626.99" 1,216.98+364.43% 3,282.27+1,111.32°
LAF-100 69.45+6.67" 2,150.18+243.56™ 1,425.43+222.29" 1,525.94+104.98°
LAF-200 65.78+6.34% 1,492.00+£246.09° 1,104.15+218.70° 1,208.32+262.37°
LAF-400 50.39+4.53" 1,355.18+120.76" 783.55+143.22° 1,129.71490.15°

)Groups are the same as Table 2.

MeaniSEM

?Values with the different letters within the same column are significantly different (P<0.05).
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Table 6. Effects of non-fermented and fermented water extracts from Ligularia fischeri on the concentration of serum lipids of

in serum of D-GalN-induced rats (mg/dL)

Groupl) Triglyceride Total-cholesterol HDL-cholesterol LDL-cholesterol AP HTR”

Normal 118.4043.77°9% 162.30+7.59° 131.08+5.02° 24.92+1.86™ 0.24+0.01° 0.81+0.01°
Control 252.40+40.18" 92.30+5.56° 33.8242.19" 58.48+5.30° 1.77+0.24° 0.37+0.03"
LA-100 206.00+24.32°¢ 91.66+4.22° 35.96+4.88" 52.3444.44° 1.76+0.34° 0.40+0.05
LA-200 204.80+8.23% 83.98+4.53° 33.5242.26" 58.1442.74° 1.56+0.23° 0.41+0.04°
LA-400 215.38+8.23% 88.30+8.02° 66.9243.48° 14.48+0.94° 0.37+0.20° 0.80+0.10°
LAF-100 207.40+10.62"¢ 104.04+11.55 73.19+10.38° 30.86%:1.65° 0.46+0.05" 0.69+0.02°
LAF-200 136.64+22.99™ 92.28+5.59° 67.46+6.91° 24.82+0.37" 0.40+0.08" 0.7240.04°
LAF-400 114.70+10.71%® 78.78+4.14° 62.21+2.85% 14.00+£2.47° 0.29+0.01° 0.78+0.00°

l)Groups are the same as Table 2.

Atherogemc index (AI)=((total cholesterol—HDL cholesterol)/ HDL cholesterol.

YHTR =HDL cholesterol/ total cholesterol.
“Mean+SEM.

Walues with the different letters within the same column are significantly different (P<0.05).



1428 F2Y-ol0Y - FAL - FYF- o5 Aol 84

14.00 +

12.00 +

10.00 4

*®
=}
s}

SOD (U/mg protein)

Normal Control LA- LA- LA- LAF- LAF- LAF-
100 200 400 100 200 400

D-GalN(@mlkg BW) —  +  +  + . . .
LA" (mglkg BW) - - 100 200 400 - - -
LAF? (mglkg BW) - - - - - 100 200 400

Fig. 3. Effects of non-fermented and fermented water extracts
from Ligularia fischeri on the SOD activity in liver tissue of
D-GalN-induced rats. Values with the dlfferent letters above bar
graphs are significantly different (P<0 05). YLA, non-fermented
water extracts of Ligularia fischeri, JLAF, fermented water ex-
tracts of Ligularia fischeri.
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Fig. 4. Effects of non-fermented and fermented water extracts
from Ligularia fischeri on MDA contents in liver tissue of D-
GalN-induced rats. Values with the dlfferent letters above bar
graphs are significantly different (P<0 05). YLA, non-fermented
water extracts of Ligularia fischeri, JLAF, fermented water ex-
tracts of Ligularia fischeri.
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Z AFE Ael7F §lAH(~2>0.05, Fig. 5).

Fig. 5. (A) Hlstopathologlcal section in
liver tissue of normal” group show well
preserved hepatic acinar structures and no
ﬁbr0s1s (B) D-GalN treated group (con-
trol”) shows frequent apoptotic cells or
groups (arrow, H&E, X200). The apop-
totic cells are shown decreased numbers
in tendency in group LA- 200" and LAF-
200 (C and D, H&E, ><200) Bar=0.1
mm. "Normal, non treated; “control, D-
GalN (2 mL/kg BW); YLA-200, non-fer-
mented water extracts of Ligularia fi-
scheri (200 mg/kg BW and 650 mg/kg
D-GalN (2 mL/kg BW)); "LAF-200, fer-
mented water extracts of Ligularia fi-
scheri (200 mg/kg BW and 650 mg/kg
D-GalN (2 mL/kg BW)).
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