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Effects of Traditional Wine by using Mycelium of Phellinus linteus on
the Expression of Inflammation-Related Proteins in Rat Liver
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It was examined that the effect of fermented traditional wine made by using mycelium of Phellinus linteus (TWPL)
on the expression of inflammation-related proteins in rat liver. Levels of aspartate aminotransferase (AST) was
significantly increased in the serum of ethanol-treated rats compared to normal. However, the level of AST showed no
significant changes in the TWPL-treated rat compared normal. Slight histopathological changes of liver such as cloudy
swelling, inflammatory cells infiltration, Kupffer cell reaction were demonstrated in the rats challenged with ethanol
compared with normal. Fewer scores of these changes were observed in TWPL-treated rat with recovered glycogen
in hepatocytes of whole hepatic lobule. The RT-PCR and Western analysis showed that the expression of inflammatory
proteins such as cyclooxygenase-2, inducible nitric oxide synthase, tumor necrosis factor (TNF)-a were decreased in
the TWPL-treated rat compared with ethanol-treated ones. Immunochistochemical analysis showed that the expression
of interleukin-1B and TNF-a tended to decrease in TWPL-treated rat compared with ethanol-treated ones. These
results suggest that TWPL may contains some protective agent for alcohol-induced liver injury through a regulating
inflammation-related proteins.
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UAE +£ESE Zo|7] sl 4E J1AE § K& AtE
BIF o Aspergillus oryzae@} P. linteus®] FARE A vl sl
At 24 A oryzaeE 1.2 kg YEE Aol ISl FES T
AE HHA7 F 3 kg HAEE &3 90 g9 P. linteus FAHE
Zaslen, olo] Bddt E€ £ 5 L7t HIR & BUkslo] 25T

o
oAl 79 2 HFAAH LIS =k 8% FFHE AUC

2. 488 " AAl

8 F¥ AZKE 4271 Sprague-Dawley] 8 Z (F) MEIR
2 Bl 76l 2 £ AFAlolH o2 A4 gl 3]
U & Agd AIEsINCH 7158 YE 9ol 8% &3S 5%
o EFE 5 mE 1¥ 23] Lol 1497t E7 FosIirt. o
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3. Aspartate aminotransferase (AST) &! alanine aminotransferase
(ALT) &8

3 % AST W ALTEE S A1E 5497]7] (COBAS MIRA,
Roche, Germany)Z Reitman-FrankelH S E3lo] wiligh= A2
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4. Reverse transcription-polymerase chain reaction (RT-PCR) 24
El#F & 10% chloral hydrate (350 mg/kg i.p. )2 B}ESHd A
&3 712 42 Z RNAzol BE 0]238]d] total RNAE 22]5]
Frt 22]d RNAE Z#E$E F, oligo dT primer® AMV
reverse transcriptaseE O] 51T 2 1g9 RNAO|A] ss cDNAE
EHdBITt o] (DNAE templateZ AME35l] ZRALE FRAXE
2 PCRIHOE FZAJZH O™  housekeeping FHAI
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) FHAIE:
F8k5l internal control2 AFESIYCE ZF PCR AIEEE 1%
agarose gelE Ol&3l] H7I1GE JI¥L ethidium bromide
(EtBr, Sigma)S o] 83dlo]l FaEH £ UV slolla] ZlsiAirt

5. Western blot 241
X &¢ 3+ HEPES buffer (0.5% Triton X-100, 1 mM DTT,

5 mM sodium orthovanadate, 10 ug/m{ aprotinin, 10 pg/m¢
leupeptin and 10 mM phenymethylsulfonly fluoride) =4 &
By gHoF npsIkich 302 S¢F 4T 14,000 rpmefiA] 24
Eisld Azl ZRIES 22X & 589 tiid s 8-12%
SDS-polyacrylamide gel M71E S8 22idict. Eold thld
2 $I38 acrylamide gelE nitrocellulose membrane®. =
electroblottingoll Qlaf FoJAlZl &, 10% skim milkE §H33t
PBS-T (0.1% Tween 20 in PBS)ol 4TollAl 1A%+ olat
incubationdlHA] H|E0|Z Q] Tl A S0l thol blockingS 4A]
k3t 2211 inducible nitric oxide synthase (iNOS),
cyclooxygenase(COX)-1, COX-2, tumor necrosis factor-a (TNF-
a), NF-kBp65, Inhibitory (1)-kBa (Santa Cruz Biotechnology
Inc)E BEAIA G A Wlgs 403 &, PBS-TE AojllL
EF @lol thst oAt @A ¥kSE 4AJSE & ECL (Enhanced
ChemiLuminoesence) 8N & HEA7] TS X-ray filmo] 2

AlA B oizlg] o2 EMsIr

6. ZAHE| S 4 HE XA sl 7

S BF6l 4% paraformaldehydeo] 4C 12417 &S}
o 150l B0t RHIE AA paraffinol] ZoHGH F 6 m &
SEBE JATE 710 ZAYDSE BEE 9ol dSEEE
g 312}l S hematoxylin-eosin 2 periodic acid Schiffd2 &
ARG HE 2R g1 gaEkg Qo] guketast = 10 mM

sodium citrate buffer (pH 6.0)0l4] 95T 587+ AEldlal, ol&
3% methanolic hydrogen peroxideol 3027} 42014 ME|51%
C}. PBSE M&EEH & goat normal serum (Vector Lab.)S & A&
oflA] 3027 Xz|8li e NF-xBp65, I-kBa, COX-1, COX-2,
interleukin-13 (IL-18), TNF-a SHHIZ 200:12 3]43310] 4T &4
o 1647} EQF uK2A)ZCh PBSE AIAGKE biotinylated
anti-rabbit IgG (Vector Lab.)& 420A] 308 S¢t ¥l A7l 2.
) PBSEZ A& % ABC kit (Vector Lab.)ol] 4&0fA] 6027} 8}
£A]73T}. DAB substrate kit (Vector Lab))Z2 420|A] 587} dt
ARZem 7] 48 g 5 YA 10% BSA/PBSE
HElehl &Ys IHOE st A ERTOE AUt

4 %

1. €3 & AST 2 ALTEY

AT ASTE 107.8£39 (IU/L)01em olol Hial
ethanol T FE 1298191 (IU/L)E |ASH B7IBICH
(P<0.05). HEFEQ TS 1158458 (IU/L)E Tihx E7Ht {9
3 HIE BY FA LYt S FHARES ALTE 384411
(IU/L)ol™, Fazol BlslAd ethanolFoT2 425:2.0(IU/L),
AEFEATS 398:27 (IU/L)E 7161 2L 93 ¥gh=
Hoj FX) gt (Fig. 1)
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FETHE RAAL Ytz ol welol] it A3 Fig. 29} 2Tt
ol Hle] ethanolFojof] 25 W] Wele HFEA B2
L} HEFEO T COX-2, iNOS, TNF-a8] RHAF U ©hifzl v}
Aol Aokt (Fig. 2).
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Fig. 1. Effects of traditional wine made by using mycelium of P.
linteus (TWPL) on the serum AST and ALT levels in rat. Rals were
administrated with 8% ethanol and TWPL (8% alcohol content) twice a day for 12 days and
examined by serum analysis. Values are means£SEM of eight animals, * P<0.05 compared
with normal rat.
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Fig. 2. Effects of TWPL on the expression of inflammation-related
mRNA (A) and proteins (B) in rat liver. Rats were administrated with 8%
ethanol end TWPL (8% alcohal content) twice a day for 12 days and examined by RT-PCR
and Western blot analysis in rat liver.

3. ZAYess Y glycogen 2ol TS A

oo 12 FEe Tad el g gF okst EEt
&7}, Kupfferd Z8120] BEEIACY. 0]o) B]5) ethanol T HE
FE ) BASt 72 E5L SEEEY Kupfferd ZRIES
HolmW g& 2148y JEAZA R0 BEEAUCH (Table 1). 7H
A ZS) glycogen BEE 57| {16 PASHISE B Fakt
2 E5E o4 4 keSS Hols M ethanol R okl
e SEL YWSE HY glycogen2E9 A5HE B ETh 0]
ol e AEFFHE2 50| AsIsHt ethanolFEad 740l Hlal
Zer v1E-S P} (Table 2, Fig. 3).

Table 1. Histopathological findings of the liver in ethanol- or
TWPL-treated rat

Group CS ICl KC FN
Normal + 0 + 0
Ethanol + 4+ + ++ 0
TWPL ++ + ++ 0

CS, cloudy swelling: C), inflammatory cells infilteration: KC, Kupffer cell reaction: FN,
focal necrosis: TWPRL, traditional wine made by using mycelium of P infeus. O-+ + +
indicate the relative changes of the histological fincing: 0, faint and negligible: +, weak:
++, mederate: + + +, severe.

Table 2. Histochemical findings of glycogen distribution in the liver
of ethanol- or TWPL-treated rat

Group Zone | Zone i Zong i
Normal ++-+ 4+ +++ +++
Ethanol +-++ +-++ ++
TWPL + + + + + -+ +

Zone 1, peripheral region; Zone I, midlobular region: Zone 1, centrolobular region.
Other abbreviation listed in Table 1. 0-+++ indicate he relative intensity of PAS
reaction: 0, faint and negligible: +, weak + +, moderate: + + +, intense.

PETHA oEs HAXRAGEEoRE AmEH NFk
Bp65, COX-2&= H&T, ethanolFolT, ABFEGTXIY Ao]
£ H9 FA Utk TEv} 1xBad 29SS Haarol vlg
ethanol W HAEFFEATY T Z9] MZZolA] Tl ZHBIA
on IL-1BE ERFHTFEH A2F8E8FYolA, INF-a AA|
VI EAA ThA S71619 0 Zedut IL-18 ¥ TNF-a+= ethanol

FojTol vls] AEFRATY 2gETTHAA B0l tha
oreh U1ES HArt (Table 3, Fig. 4).

Table 3. Immunoreactions of inflammation-related proteins in the liver
of ethanol- or TWPL-treated rat
Treatment

and dose Region NF-kBpB5 I-kBa* COX-1 COX-2 IL-1B  TNF-a
(mg/Kg)

Zone ! Il + ++ + + + +
Normal Zonell  +-+4+  ++ ++ + + +

Zone |, Il + + +-+4+ 4+
Ethanof Zonell  +-++ + ++ + + ++

Zone 1 1I + + + + + +-++
TWPL Zonell  +-++ + + + + + + +

* Intensive reactions were mainly detected in nucleus. Abbreviations given in Table 2.

e

Fig. 3. Photomicrographs showing the liver of the rat in the normal
(A), ethanol-treated (B) and TWPL-treated rat (C). Weaker PAS rsactions

were dstected in the ethanol-treated rat compared with TWPL-treated one. Scale bar = 200 pm.

Fig. 4. Immunoreaction of IL-18 in the liver of the rat in the normal
(A), ethanol-treated (B} and TWPL-treated rat (C). Note decline of IL-1B
immunoreaction in the TWPL-treated rat compared with ethanol-treated rat. Scale bar =200 pm.
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L-citrulline, NADP, 721 nitric oxideZ AAAZIcH?. COXs
= A ZUollA] 2t eHEl= ElE Exldks COX-13} M 22
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oL}, ethanolanE10ﬂ Hlg HE
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= T 5716193 21} ethanolRd 7ol] Hlal AEFTY Hslzt
HAct 0149 412 Bot AEFAME 0]&8 MEF= 71&
FZol vlsl 7] Fojol] At kYol HEE o 4 Urh

AALe] 2
B oTs 2uR surlau (SEEE71ew)
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