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This study was to investigate the potential effects of fermented Angefica gigas Nakai (FAG) at 5%
(w/w) levels in Sprague-Dawley strain rats, which were intoxicated with 1% (w/w) orotic acid (OA)
for 10 days. The activities of several hepatic enzymes, including aspartate aminotransferase (AST), ala-
nine aminotransferase (ALT), alkaline phosphatase (ALP), lactate dehydrogenase (LDH), and chol-
inesterase were increased when OA was treated, but these parameters were significantly decreased by
FAG administration. OA treatment induced a significant increase in the thiobarbituric acid reactive
substances (TBARS) levels, which was attenuated by FAG administration. Liver nonheme ion was de-
creased in the OA treatment group and was significantly increased in FAG administration, which sug-
gests that lipid peroxidation contents are inversely correlated with liver nonheme ion content. The
glutathione concentration was significantly decreased in the OA treatment group compared with the
normal group, but this concentration was significantly increased in the FAG group, and it showed
the antioxidant ability of glutathione. Based on these results, fermented Angelica gigas Nakai is a mate-
rial with significant potential for development into a health food that can improve fatty liver

conditions.
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Table 1. Compositions of experimental diets (%)
Orotic acid
Component N 3 5 c
OA AG FAG
Casein 20 20 20 20
Cornstarch 15 15 10 10
Sucrose 45 44 44 44
Cellulose 5 5 5 5
Corn oil 10 10 10 10
Mineral mixture” 35 35 35 35
Vitamin mixture® 1 1 1 1
Choline bitartrate 0.2 0.2 0.2 0.2
DL-Methionine 03 0.3 03 0.3
Angelica gigas 0 0 5 0
Monascus purpureus 0 0 0 5
Fermented Angelica gigas
Orotic acid 0 1 1 1
Tatal (%) 100 100 100 100

#0A: Orotic acid

®AG: Orotic acid+Angelica gigas

“FAG: Orotic acid+Monascus purpureus fermented Angelica gigas
dAIN 93 M-MX mineral mix, MP Biomedicals, Illkirch, France
€AIN 93 VX vitamin mix, MP Biomedicals, Illkirch, France

AARE AT AT

4 o 149 &4 FHE Fofste 9Y A4E ¢
ZALT, AST, Alk.phosphatase, Cholinesterase, LDHZ/J &
GEAETHAAHAL VYT AT AN E, F=)d 9
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©O:

2 xalol 28 ZHl 9 BUSNY 2B
£

7t 24 0 2R homogenate T8 zAde 24< A4 F
# 3 250 mM sucroseE -3 homogenate fHS 48 F

A7veto] mf FAY S Azt #2F homogenate
Aetel st Ad g duo) 4] Feto] AT st
Aot &, 24 24 homogenate 8 &4 1 mld 27 thio-
barbituric acid (TBA) A% 2 ml& 7}8to] 2 E@sty, %
oA 3087 7hEE F Aol A Bste] 3,000 rpm o E
1087 YAEE & 45AE 535 nmoll A THEE SA A
o #443tA A FE-E malondialdehydeE nmol/go & W E}
e



e &R A5t AAFE TFF=A (AAnalyst 300,
Perkin Elmer, Norwalk CT, USA)E °] &3t &A3}.

Glutathione &2 =3

Glutathione &2 7} 24 ¢ homogenate ¥+ 0.2 ml°|
32k /< 0.3 ml# 04% sulfosalicylic acid 0.5 mlE 7}3}o]
sty dAdE A F 45 03 mlo 55 -dithio-
bis(2-nitrobenzoic acid) (DTNB) HA A k& 713to] 412
nm §F 5 =439 glutathione?] E& H#F ITAldf <
d FFe AEstAon T 24 g mgo® EAAT].

A2 & one-way ANOVA ZH A 9
i}(mean +SE)= EASGoH, 24 49

2 Duncan’s multiple range test® 3}
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Angelica gigantis®] %] o 4 23 decursin, decursinol an-
gelate7} mouse®] & A ZoA A F2 A
Yol vk A& FUASAT13]. T, OA AP AA 4
of AHFE BF Fadste W, 58 AT SU8AH
olg]g A%E Hol orotic acid % A1 A AGS FAG
o 5% A7be AE S7HFRET oky, Aol AHF H 5=
A FdE 9 PAE ASE ARHTD(Table 2).

Zt Z719] A g g FF % (%)= Table 30 YERH S
) Ed3 NZI 8l 23] A orotic
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Table 2. Effect of AG and FAG on body weight, body weight gain, food intake and water consumption in orotic acid-induced

fatty liver rats

N OA AG FAG
Initial body weight (g) 243.62+3.92° 244.42+2 87° 243.69+2.19" 243.22+2.04°
Final body weight (g) 298.63+3.90° 306.24+1.71° 268.02+2.16° 266.90+3.46°
Body weight gain (g) 55.01+4.42° 61.83+3.38° 2212+2.01° 23.68+1.95"
Food intake (g/day) 20.00+0.00° 19.34+0.51° 12.90+0.38" 13.17+0.24°
Water consupmtion (ml/day) 27.43+1.42° 24.85+1.25" 31.33£2.61° 32.08+1.08°

Abbreviations are the same as in Table 1.

Values with different letters are significantly different at p<0.05 (mean * S.E., n=6).

Table 3. Effects of AG and FAG on the tissues relative weight in orotic acid-induced fatty liver rats

(% of terminal BW)

N OA AG FAG
Liver 3.46+0.15° 5.02+0.22° 4.72+0.26° 4.71+0.26°
Kidney 0.76+0.01°° 0.74+0.03" 0.78+0.02" 0.820.03"
Heart 0.38+0.01° 0.36+0.02° 0.36+0.02° 0.36+0.01°
Spleen 0.21+0.02° 0.2040.01° 0.20+0.02° 0.19+0.01°
Testis 1.00+0.03° 0.98+0.01° 1.05+0.03 1.04+0.04°
Epididymal WAT 1.44+0.06° 1.47+0.03" 0.98+0.04 0.94+0.03°
Perirenal WAT 1.33+0.06" 1.49+0.06" 0.66+0.12° 0.68+0.08°

Abbreviations are the same as in Table 1.

Values with different letters are significantly different at p<0.05 (mean * S.E., n=6).
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Fig. 1. Effects of AG and FAG on the serum enzyme activities of AST (A), ALT (B), LDH (C), Alk.phosphatase (D) and Cholinesterase
(E) in orotic acid-induced fatty liver rat. Abbreviations are the same as in Table 1. Values with different letters are significantly
different at p<0.05 (mean *+ S.E., n=6).
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Fig. 2. Effects of AG and FAG on TBARS in tissue (A, B, C, D, E) and serum (F) of orotic acid-induced fatty liver rats. Abbreviations
are the same as in Table 1. Values with different letters are significantly different at p<0.05 (mean *+ S.E., n=6).
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Fig. 3. Effects of AG and FAG on glutathione concentrations in tissue (A, B, C, D, E) and serum (F) of orotic acid-induced fatty
liver rats. Abbreviations are the same as in Table 1. Values with different letters are significantly different at p<0.05 (mean

+ SE, n=6).

Table 4. Effect of AG and FAG on the nonheme iron and zinc
contents in orotic acid-induced fatty liver rats (ppm)

N OA AG FAG

Liver
Zn 032+0.03" 0.260.05" 0.31+0.04* 0.38+0.07"
Fe 0.59+0.05 0.330.03° 0.43+0.06° 0.53+0.04™
Kidney
7n 0.29+0.00° 0.24+0.01° 0.27+0.00° 0.34+0.03"
Fe 040+0.01° 031+0.01° 0.33+0.01° 0.42+0.03°

Abbreviations are the same as in Table 1.
Values with different letters are significantly different at p<0.05
(mean * S.E., n=6).
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