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The Effects of Healthful Decoction Utilizing Phellinus linteus
in Carbon Tetrachloride-injected Rats

Kyung Hwa Kang, Jun Hyuk Lee', Yung Hyun Choi, Byung Tae Choi', Yong Tae Lee*

Department of Physiology, 1.Department of Anatomy, 2. Department of Biochemistry,
College of Oriental medicine, Research Institute of Oriental medicine, Dongeui University

We investigated the effects of healthful decoction utilizing Phellinus linteus(HDPL) for suppression in the process
of carbon tetrachloride (CCls)-induced inflammation(50% CCl, : ofive oil=1:1, 1 mi/Kg - B.W.) of rat using biochemical,
Western, histological and immunohistochemical analysis. Biochemical analysis of serum showed that the level of
aspartate aminotransferase, alanine aminotransferase, lactate Dehydrogenase, alkaline phosphatase and triglyceride
were significantly decreased by pretreatment of HDPL, but albumin and nitric oxide were increased. Immunoblot
analysis of the liver showed that CCls-induced expresson of interleukin-1B(IL-18) and inducible nitric oxide
synthase(iNOS) was inhibited by pretreatment of HDPL. More severe histopathological changes of the liver such as
Kupffer cell reaction, inflammatory cell infiltration and focal necrosis were demonstrated in the rats challenged with
CCly compared with normal. Fewer scores of these changes were observed in the HDPL pretreated rats.
Immunochistochemical analysis of the liver showed that while the expression of IL-1B, iNOS, tumor necrosis factor-q,
COX(cyclooxygenase)-1 and COX-2 tended to increase, a decline of these immunoreaction of HDPL pre-treated
groups were observed in the hepatocytes, especially in the focal necrotic sites. These results suggest that HDPL may
act as a therapeutic agent for liver disease through a regulation of inflammation-related proteins.
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4 Fgo] AN ALHAY, &t 22 5 Zgo] dhigt
Uy 58 g SRA FEE olHUE & ARE V) A8l
HUFERET YA flelo] ARRSIPY. Wl olet Ze W
A3 g QIS WY ol @88 & e SE Y F
EHQ) Aol AR Bolth. d2hHAll it 48R AT
B2 gy 3y g9l FE olR1 Jen, Uy 549
FRY ATE YA DY REER IdhE Rilolw, £5
9] slort &, &8 2ol tig AT E gl Aol
ShoiglolA] 7H2 QA WEol ERT QRIEA = Ao,
BE9 ol thsiad QIS 7HE JAKSH 21 g A OA T
BEXOZ A8 U tEFQ 15N B, 7IEoH
8 e fUshE 220] AlE 81 (carbon tetrachloride,
CClL)o11L, 019 BE THAFENTHY FAL FwEE 74
Z MY W 2R XF 59 d4e sus.

ool 2 AdloliAE= AlFE L Fajol Q)8 7ol 418
£ o18% BV1E MAAS gslante doldr) sl 839
WEEIE dAlel rEo] 719 zAEelard 21 g5 |
B thglol gl Wetern blot B4 L HY XA G168 HAG
Sl LBt

SERAR

1. BN AZE

ol 108 EYg 574 4000 miZ 71 FES &, o 75
Al olz} N rotary evaporator 2 £53 U1g, 5N 1000 ml
€ dRlcHolst HDPL ozl &). 2 Agt 138 9] Ag+d g2
Table 13} Zc}.

Table 1. The Composition of healthful decoction utilizing Phellinus
linteus (HDPL)

ooy oty &g
TR Phellinus finteus 4
OrZtelR 4 HA Agaricus blazel Muril 4
ol & Ginseng Radix 4
o= Alractylodis Rhizoma Alba 4
LU= Poria 4
o X Glycyrrhizae Radix 4
s Rehmanniae Radix Preparat 4
Hixpot Paeoniae Radix Alba 4
N3 Cnidii Rhizoma 4
g A Angelicae Gigantis Radix 4
g 7| Astragali Ragix 4
2 A Ciniamomi Cortex 4
20Ixt Schizandrae Fructus 4
WEE Liriopis Tuber 8
L4 2Zingiberis Rhizoma 4
Y £ Zizyohi Jujubae Fructus 4
s 8 689

2. 58 Y 39 59
EES AE 180-200 g 9 Sprague-Dawley7] EF (SIS

> of

SHE)E AI8AGOH TBATS BS B8 IFBA
B4 BHYRT: 2042 T, F5: 40~60 %, BL: 12 AI7Y) 3
4100 b B & A¥ol ASsidct ABSES FUT,
CClLEHE FAR} AT, ZAuke Foidh HDPLIZ, CCl FA}

A HDPLE 05 ml/100 g= AAMzelg HDPL27:, CCl FAMA

HDPLE 1 mi/100 g2 HA2)3 HDPL3F, CClL FARH HDPL
£ 15 ml/100 g2 BATIF HDPIAT E 622 Le1 2t 3
ol 10mi2]% wiXISIAcE UEFAFS CCLE B3 14 7Y
49 ARE} AAE 1Y 18] FF BAsIHCH, EES &Y
Yejil@Sg R8T

3. 7Y /e Y g8

ZE A8 FTRA F R F3} Foll 50% CCL(CCL -
olive oil=1:1)& 1 ml/Kg BZ FAKBK] 7} &4 Fudlde
o, 7t &4 7 F 24207 EQF A thE AIBIER 7P
A vFAA Y 9 B 2 AFSIACE A A2
A20)A] WR|E & 3,000 rpmoil4] 1587 A4 EE] sl #Y
g R2elskict

4. FA7189E % Western blot

AZ)E 715212 phosphate-buffered saline(PBS)C.T. MA
8}al, lysis buffer(40mM Tris-Cl pH8.0, 120 mM NaCl, 0.1%
NP-40, 0.1 mM sodium orthovanadate, 2 mg/ml aprotinin, 2
mg/ml leupeptin and 1 mM phenymethylsulfonyl fluoride)&
ol Baslo} BlE A2 RoJUIUCH. BioRadA}2] Protein
assay kitg O|83k ©iE FaHo 5T E FEOIL
Laemmli’s sample buffer& 7}51af 100ColA 387 718 &
A71E E5T) dAto] eilZAlE  nitrocellulose membrane2 2
transferslad, 10% skim milkE o] &3l blockingdhil, Santa
Cruz Biotechnology®] interleukin-1B(IL-1), inducible nitric
oxide synthase(iNOS), tumor necrosis = factor-a(TNF-a),
cyclooxygenase(COX)-10ll th3} 8149} HRP-conjugated anti-
rabbit IgG FAE ALHOZ A2I3IYr). Amershamo} ECL
g ol8sld 8 i) w3lE &I

5. ZAMHe|EE W HAZA ek 4

7+8 BF51A 4% paraformaldehydeol] 47T 12417} 1Al
30% sucroseoll 48417} AXIE & OCT compoundol] Eoigl & 10
m SZEVE ATt 19 ZAHEE BEE 91510 periodic
acid Schiffd4lg HAIBINCE HAXZXSBIE AES Al 3%
methanolic hydrogen peroxideol]l 3087} 4204 AEBIRC
PBSZ MA} & goat normal serum (Vector Lab)) Q&2 4l 204
3037} Aelsiien IL-1B, iNOS, TNF-a, COX -1 & COX-2 g}
Al(Santa Cruz Biotechnology Inc)& 20012 3}445ld 4T &4
of 16417+ B9t vl2A)3ck PBSE MASIL  biotinylated
anti-rabbit. IgG(Vector Lab)& 41204} 308 EQ) vk Al
o] PBSZ M & ABC kit(Vector Lab.)oll 4120141 6087} HI2
Al73r}. DAB substrate kit(Vector Lab))& 41&0ilA] 5587} uhi
AlFem 71 A8 W 5 UARATIA 10% BSA/PBSE A
Zigll sUst NP2 GUB AE HETSE HUrh

6. €4 % aspartate aminotransferase(AST) 4% &4
g3 & ASTEHE AFE 247171(COBAS MIRA, Roche,
Germany) & Reitman-Frankelt} € E31] wHdh= B9 &
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B 5Fokn ZEFEFHo AL 22 Y2z VESAIA &
S HEH2E HE] gAl §9 ASTE FHoIrt

7. @3 % alanine aminotransferase(ALT) 84T &3

4 & ALTEEE AR £41717](COBAS MIRA, Roche,
Germany)Z Reitman-Frankel{ & &3dl0] wdh= HZAM9 &
BT 285k FRPH0) UKE 22 WHOZ wISAA 2
g3 BYHLE Be gA 59 ALTE &FFsIct

8. &3 & lactate dehydrogenase(LDH) 84T &5

83 £ LDHEE L RS 247171(COBAS MIRA, Roche,
Germany)Z LDHY} Z4Hg 418}, ul#014g QM8laL, ZE4
¢1 NADE NADHZ S5H4], 340 nmol A9 §BT7) 57}
shetl] o] 3L "k L & 86k Aol Askd LDHY &
HXE Folu B0l AolMe 22 PHOZ vI3AA &
3 ABHOZHE} AA 59 LDHsLE £F35I%rh

9. @34 & alkaline phosphatase(AP)E4 T &

83 & AP £52 X5 E4{7]71(COBAS MIRA, Roche,
Germany)2 & 59| AP/} Y72l US04 7120 pUE
ZHLHOIE p-UEZH B QRICE JEKTIE AE 0l&,
pUEEHES EBLY 571&EE 5351 APY #YXIE
Tolil EEEHA] JolMe TS YHOT vSAIA Ager 4
FHOE He] A 59 APsEE FHoINCH

10. @& & albumin g2 =3

g8 3 albumin EFE A5 E47171(COBAS MIRA,
Roche, Germany)Z 8% & albumino] HEF8EI3 2t
sl UEh = 200 FH4EE 835l XEEH AoiM
T 22 YHOE HISAIA 2HE0 dYHoR HE A 89
albumin@tg -3IXACH

11. €& & triglyceride(TG) &%} &3

88 3 tiglyceride 38 XHS £437)7)(COBAS MIRA,
Roche, Germany)= 32l Glycerol 22H%(GPO with Glycerol
blank}g Edl] RIS ES HEE B R FFolL EFE
Holl QoM 22 YHLE VISAIA 2HES B 2EREH
BA B9 tiglycerideSTE SHIINAD.

12. @3 & nitric oxide(NO) gt &8

NO &g £85l7] 8l Griess A1of0} 8 A(0.2%
Naphthylethylene diamine dihydrochloride in DDW)&} &9
B(2% Sulfonylamide in 5% HiPO)E 2z} RZ3l W4ol
BHSIFTIL, ARA ™o F 8N g 1118 EF5l Ej8AS
ALEEIYCE 8100 E 6well platec] EFEFIIL TIA] EFE
o} 100 WE BF3 §] ELISA leader(VERSA max, US.A)E Al
83l 540 moilX EBTE FFIU L, vle] A s NaNOLS)
EE AEEHol Q] NO9l gkg 43It

13. EARE

AEEE2 BO+ETHAE FABIRL, 487 84
X {94 HHEL STATISTICA for Windows Release
4.5(Statsoft INC., 1993)E 0|85l Student’s t-testZA] HEB}
k. ROHL p<0.05 £FQ FL AFBIUCE

2 3

1. 83 & AST, ALTEY L H3slgal nlxle gg

ASTY] ¥isl= o 83£2.55(U/NolH, &4zl vlsko
YEFE 657:3212(U/E FAABIA|(P<0.005) S71518 24, &
4320l HI8ld HDPL1L 96:217(U/DZ FASHP,0.05) E71e
319k HDPL2, HDPL3: 2t2} 308+24.9(U/I), 464+20.56(U/T)
Z txTol visle AABIA FASHp0.005) ZAE HAIL
HDPL4= 571:2254(U/DHE ool uvidkd 25 |t
(p0.05) ZAE HIrt

S ALTY H3le BAFS 39:1.14(U/Dolm, Hakatol
BIgkd tiET-S 249:13.28(U/DE |F5HA(p,0.005) S7151R2
o, Bkl Hl5le] HDPL12 34:143(U/D)2 §93Hp,0.05) 2
AE 31Tk HDPL2E 150:15.95(U/1)E Controloll Hl5lod A
S §ASHp,0.005) Z#4E 1, HDPL3S} HDPLAE: 242}
464+20.56(U/1), 571+22.54(U/T)2 Controlol HI5lH 25 ZHAd)
Hout FAYES VIERIA QiRtcH(Table 2).

Table 2. Effect of HDPL on the serum AST and ALT activity in
CCls-injected rats

Group No. of animal ASTWU/) ALT(U/D
Normal 83+255° 39+1.14
Control 657£32.12°"" 24941328
HDPL1 6 902217 U143
HDPL2 3084249 15041595
HDPL3 464+2056°"" 211£19.36
HDPL4 57142254° 227£16.52

Abbreviations : HDPL, healthful decoction ultilizing Pheliinus linteus: HDPL1, pretreated
only with 1 m! of HDPL per 100 g body weight HDPL?2, pretreated with 05 ml of HDPL
per 100 g body weight before CCl4-injection: HDPL?2, pretreated with 1 mi of HDPL per
100 g body weight before CCd-injection: HDPL2, pretreated with 15 mi of HDPL per
100 ¢ body weight before CCl-injecton, a, MeantStandard Emor #, Statstically
significant as compared with data of control. *, Statstically significant as compared with
data of normal, # and *, p (005 ### p <0005

2 3% LDH, AP &8k H3lgd mR: g8

LDHS} H3l= Hakte 557:4213(U/olu, AAkol v)
5lo] IET2 1708+99.83(U/NE 7251 (p<0.005) E7151H 2
), Hakatol HI5led HDPLIoNAE 896:74.97(U/DE |oI8H
(p0.005) £71& 3I¥ct. HDPL2, HDPL3 @ HDPL4E= 2z}
1263+59.16(U/1), 1215:41.14(U/1), 1312:49.72(U/DE t X Foll
bl 25 @A FAeHp<0.005) #AE BTt

S APQ| Wak= FAFLS 273:12.26(U/Noln, Aikatol
BIgkd RIS 336223.09(U/DE 728 (p<0.025) S7151
oui, Fak7ol) vkl HDPLIojAIE 279:11.28(U/DE G2l
Z718 HOIAl %Urt HDPL2E= 295:9.61(U/N)E tix ol Hi
3l RS 248 HolA g, HDPL3S HDPL4E 24zt
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2825.56(U/1), 287:8.06(U/DNZ wixToll HIskd BT |2t
(p<0.025, p<0.05) LA E HUCKTable 3).

Table 3. Effect of HDPL on the serum LDH and AP activity in
CClg-injected rats

Group No. of animal LDH U/ AP (U/})

Normal 55744213 273+12.26
Control 1708+99.83"** 336+23.09°*
HDPL1 6 696+7497 2791128
HDPL2 126359.16""° 295+9 61

HOPL3 12194114 282+556""
HDPL4 1312+49.70""* 287+8.06°

## p (0025, Other abbrevialions are given n Table 2.

3. @3 ¥ Albumin, TG &% #Halg0l vl G

Albumin®} Bigt= AR S 333:0.03(g/dl)olm, Bakol
Higlod tHEFS 3.20:0.06(g/d)E SA5HAI(p<0.05) L4851
t}. HDPL2, HDPL4E= 271z} 3.27:0.01(g/dl), 3.29:0.02(g/d))E
ATl HISld {ABKp<0.05) E718 Ei, HDPLI=
3.25:0.01(g/d)Z Controlo]] H]l] FATH £7} HoOlA] Ut

SHH Triglyceride®) M3l A2 40.5+1.61(mg/dl)o]m,
Haaol Bgkd tEFES 558:420(mg/dDE S5
(p<0.005) Z7}51A9Ck HDPL29} HDPL3: 45.4:3.78(mg/dl),
46.21.54(mg/d)Z thRFol HI5ld FLlHp<0.05) ZAE B2
%3, HDPLAE 54.1:1.39(mg/dNE thE 3ol HIsld 24319
oLt FOg Z4AE HolA gUTHTable 4).

Table 4. Effect of HDPL on the albumin and TG contents in
CCly-injected rats

Group No. of animat ALB (g/dl) TG (mg/d))
Normal 333+003a 405%1.61
Control 3.20£0.06" 558+4.20""
HDPL1 6 3.36£0.03 444277
HDPL2 3270017 454+378°
HDPL3 325001 46241547
HDPL4 329+002" 5414139

Abbreviations are given i Table 2,

4. €38 & NO gt ¥algd vixle g8

Tabie 5. Effect of HDPL on the serum NO contents in CCls-injected
rats

Group No. of animal NO (ug/ml)
Normal 0.39+0.04°

Control 020£001""*
HOPL1 6 0.35+0.02

HDPL2 : 0.32£001"""
HDPL3 0.24%154"
HDPL4 0.23+1.39°

Abbreviations are gven in Table 2.

NO9} Hsh= Haht2 0.39+0.04(ug/ml)ol™, & aktoll o5}
o YEFS 0.20:0.01(ug/m)E {54 (p<0.005) ZABKIL
™, A4kFoll B15kd HDPLIoIAE 0.35:0.02(ug/m)E 018}
Hd4E HOIX) Yrt. HDPL2, HDPL3, HDPL4E= ¥z}
0.32:0.01(ug/ml), 0.24+1.54(ug/ml), 0.23+1.39%(ug/m)Z hE T

ol BBk BF §0l8H(p<0.005, p<0.05) Z7}8 HYITHTable 5).

5. Western blot £43

AlgsiEls Helg da3 ool oid  10%
SDS-PAGEE H71E&¢ 3 thET9 IL-162 &k ulsl
E2 43S H9 F1] HDPLE HAZI6INE wl 28 524
243t olzig AME INOSOIM K} FoEid Hikrol
HI8] E718 e 79 el HDPL AAElol 23] X3 QA
Ak I} TNF-q, COX-1 W COX-2& HARAT tiZFAlo]
ol XJol& Hol FX) AkOL} TNF-a= YtiEHOR &2 5T 9
HDPLE "Xgidlie 32 wdlo] tla Zasidict (RIS oixl
Al). Jel1 HDPLE ©EACIsIE W FAE UxEzr
HDPLAZITolA XI01E Bol X QUTHFig. 1).

CCl, - + + o+ + -
HDPL.

IL-18

iNOS

COX-1 F*

Fig. 1. Inhibitory effect of HDPL on the induction of IL-1pand
iNOS in the livers of CCls-injected rat. Rats were preireated with HOPL
for 4 consecutive days before CCl ftreatment, and then injected with CC4, Liver
samples  were taken from the rats and were subjecled to SDS-PAGE followed by the
Western blot analysis using an 1L-1B, INOS and COX-1 antibody. Results represent
wo independent experiments that gave essentially identical results.

6. ZAEEIBE B

BT e BAY 14 B 2L Yom o
Kupfferd| Z5120l0] PRSI} ALHHLE NP HEZS
ZUES, £THAHT HBo] A8 Kupper | Z812, @EAE
28 tiEe) 248 TAHE Bl FUCH HDPLE BRI
ZolME NETO ZUER, SZHANEY SARD W)
H WSE UEHAL AOU YEHMEAS, Kupperd Zule, 2
AF FAG ZAE BRE 5 YYUTHTable 6).

Table 6. Histological findings for the anti-inflammatory effect of
HDPL in the liver of CCl-injected rats

Group\HC cs HD & KR LN
Normal o+ - 0+ 0 + 0
Control ++ ++ +++ +++  ++-++4
HDPL1 0-+ 0+ 0 + 0
HDPL2 ++ ++ ++ ++ ++
HDPL3 ++ ++ ++ ++ ++
HOPL4 + + + 4 ++ + 4+ ++

HC, histological changes: CS, cloudy sweling HD, hydropic degeneration ICl,
inflammatory cells infilteration: KR, Kupffer cell reaction: LN, local necrosis. Other
abbreviations are given Table 2 O-+++ indicate the relatve changes of the
histological finding: 0, faint and negligible: +, weak: + +, moderate: + + +, severe.

7. HAZABEE 824
HEHE ol tid HAZRXBE ige AdnEd
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IL-1p, iNOS, TNF-q, COX-1 % COX-2 2% Y& 7| ZolA{n}
44 d1gE 2ol FRoL} AIESEAE AEle i EToA
O1E HIg2 &7 FE FUFHTIH D4adFH T
FJEHACE. 53] IL-1p, iINOS B TNF-a2 HRHE UElE B
A9 THEANA @RS E715HH, INOSE HEM ELE Kupper
A ZoliA A8t S-S VERAICE HDPLE AAelg 839 7t
A ZolA % o9t FAKSH BIEE Holu FAH AL 299 IL-1
B, iNOS, TNF-a 1211l BEMZES} Kupperil 9] iNOSHF20]
ZislrTable 7).

Table 7. Immunoreactive reaction of inflammation-related proteins

for the anti-inflammatory effect of HDPL in hepatocytes of the liver
of CCls-injected rats

Group iL-18 INOS TNF-a  COX-t  COx-2
Normal 0+ 0+ 0-+ o+ 0+

Control O-+/++- 0-++/+4 O++/+ 0O++ O+ +
HDPL1 0+ O+ 0+ O+ 0-+

HDPL2 0-+/+4+ O++/+- 0+/++ 0O++ 0O++
HDPL3 C+/++ O++/+ 0+/++ 0++ 0-+ +
HDPt 4 O+/++ O0++/+ 0-+/++ 0++ 0+ +

* These immunorealions were mainly observed in the local necrotic sites. Other
abbreviation are gven in Table 2 0-+++ ndicate the refative Intensty of
immunoreaction: 0, faint and negligble; +, weak + +, moderate: + + +, Intense.

S

HAo|g QA WoilA ofE Q010 F QG EAR] o]2R Q)
ZQIoN} #ol ME7} wusiE AR Yol 7)s0] Baidly o)
222 22 A20] 2T HolMLE Nelshs 58S Ui}
of A BHES FAGIEE FAOT AN BT} NEY
HA o BFHC) SISl E olgist By 7158 ERSL
IR, B EE do] MEE MR QG AW wue
ESREON} BEFIHF BAZ mlksidch

MA2 AFFol &5k AR Ak 5 ARAE 84
e AETHE B43E, g, XZ, 2712 9 vell &
FYAE ZUF FROIL U] dEHE A8 W FROF o]
8rlo] gtom, E5} PUAE, YArls 22 W HUES, A
Soll &7} 2180] LEAWA TS o] BorxA HACH.
BARNEHAS F2 sletadol Bel A1yt 38 o)2ed, o
FEAQ) @FE Chang'¥9) 724, ¢ 1759 ©ANEFE 7+l
55| =2 FHE AU MM BHAFHA, $0], ShiA,
Hol, FAHA 5501920, 01F ATAL 7hak sk e X
U Y& AOZ RIHUOH, HABNE ASEHAC. o
9} Zol A TILHES £39) Bl ZH23sla AxYoiA
5718 E01= A2E YHA Yo, AsRe ekxEa) sket
T EE AWIAEE EESH d1FH BY ST &3
7} &gl AlZolg) & 4 Urk AVURES fiS Heke o
B0l &), SAE 7S, Riio) BAREIL BEol #HS
AE BHoh BRAIE YOS, ok 719 28, By x8
AFE ABHJL € F o] CioA He 229 ey
o] akslElo] BEY Ado] AV ALTAU, U B £
Ago] whyg o) 1Y 5¥S A AL oAU 4 A

TE 571 Y5l 4P Y Yue EaiA ARSI )
oA ol 2 HAT g7 A8sld QAlY WY S g8
g 5 e Skl Ay F uEEQ Ago] JHERoT)

oA rQlslollA] 2 oA WY ERE oXEI Ye
A71olH, EEQ ol tiskd 1A S 7HE |ARSH 2¥E 8
YoA 71 BHMOE ARSI U HEHQ I X B
Z, 7idEoly 34 2 &8 fudhs BZol Al¥EEo)
1, 0] RojE I EE4FA o) 919 HuEE IEZ Ky
U x5 XF 59 Jae SN AlgsEaE L2547
ZHA1229] P450 FAAIol 96l trichloromethyl radicalZ H$Hg]
o ol ThlEutel 1T B XS AHKIY lipid peroxidationS
YOoA M) T} HAE |FEdH B4 ARAZEN &
7 286k 715 AABICFD. o)Al &4 KupfferdlE
4312 Qg 4FUHSl s Yoluim, Kupfferd| £} F4
78X slaty FYoIAL 2uIgi}t. TNF-a9b ol
cytokines2Hii= AlISiErAo] Qg T &4 X FIH| i
523 L nAE ALE LHA AP,

olo} 2 dojiE AlEsEs Fajol Qg 7t £idoll 4
ge olgst Bvls MAAIS 1t &4 aslaas Yot LA}
YHBHOZ 7} £40) AFZ A= AST, ALT, LDH ¥ APY
W39}, albumin, TGS W3 12T QA9 welol BARE
NOE B3N, 79 ZAYeIsH HIlE 4HRUYon o
Bl |ug thlFoll thgt Western blot 2413} HH XA 58}
H ZNg Bl 1 g5 4HEYTE ASTE 74 A&l 1x
T2 EAEHL ME ol FTo vlnd Joyo] £ B oh)
g} CIE @5 G40l B3l clgskAl ®SslaL 11, 1 838
59 AEZ gl AEH, ALTE o] Zxol ZEAsA &
ML B3l ol NE 52 BHEE /Y B4 0Z 1Y
I T+ A ZPAE SOF QIS 19 &40 7 #dol F7teh=
HZo] Utk =3 APE URHEA 28 F2E SollA 718,
E3] gaAol gdol nigE 2% UHT 2@l 5718k,
LDHE 24 21g0lA @A6HA 840 E715kd o]E2 2%
7189 ANE G4F AFESIL Urt

E AgolA AlgsELR FuE 34 2 &40F 339
8F AST, ALTY &4o] Hatoll Blélad dRAEHA E71EUS
o, A48E ol83} BV1s /A AAEIZ tiE T Bl5Id
XA FAS ZAE BTHTable 2). I3 AEA 7 &40
2 Fuol viskd 4ol 71 APS LDHoll tigld:
HDPL A2 2 FilolEs nixA] £a3R12k o) Hlsly]
SRS 7S BA4E BATKTable 3). ol2igt A= UH)
BEo] @5 AST, ALT W AP 848 Z4aAIthe Bu™®
S Algslgaol Qg 1F EAolA HEHA FEE0) EUIE
AST, ALT, LDH W APQ] 48 24tk B9 fAksH
Qrt. wi2iA HDPLY) 4 E29] 48 YU EEo] 8
B Aol 7+ £49) dgt W X Rol &8o) 7H5EE Ak
r}. ©HA] HDPLY) ©hE £ 2 AST, ALT ¥ LDHS) &4o) n)
ORIAIT RS B7KE BAF I o, SAlel B0l &
& A0 Z20E VEMEE HDPLET I TIE 287]H0) e

- 118 -



S 01838 SoEy HA7 s ARl tid AT

HoR S2HXY} old tigh AAIEH 7I- 2 X&HQ1 A7)
gasictn 42kect

18 albumin® WAIEUT pHY FA W 4 229
45 Bd @A, g0 S8LE IRlerl SeiM BAE
oA oA Eachio] £ SMEIEE 7159 oldo]
A&EH albumino] Aske)m ES TolA] E4ElE g@Ztho)
RS, & TGE SHX AL 90-95%E AXGHEE Lukso
2 72 9n|Z AL8sH, Al SEtA0] B wEAMYe 1
AR E BHEOEN 1 7158 FEATIL SEAEY &
A QuSit)®. AYIEBAE SuE 34 7 4208 879
85 albumin® FHahrol vIdId Fo8 ZAE VEMIAUDL, 8
= TGE= Aol Bgld AT 528 £718 UERIID.
S8 HDPLAANEZIE €% albumin thEFo) vldlo] Folet
E718 UEMIICH, €5 TGe ulx ol viskd foet Z4a
E UVEMRUCKTable 4). o[ZISH Zile UFFEEE ol&8F
Jung 579 A7 2B} IR FEES 0I8F Kim 79 2
I 5 AL E 450 B8 VM S4XE9) g
Halo] g2 nIXIA] FYche Biohks TiEXTL WA FEE
o] gzol £719 SHXAY FBS DAk Kim 579
BIOE FABKL 0|8 AR, B 489 FAIOR &8}
71E olg@A, 2t 7189 g4 7is fA ” XA Al &
ol guk piAlot A48uA v & FEEQ §sRrke 4
AL YR EE B8 2229 50| S FHoldg B9
F&= A y49ch

NOE Q1A WolA 718 53¢ WBEZE NOE Bysk=
NOSoll= WE]H Zoll EA|5H= endothelial NOSS} Hojj4] X1&
g o) Boidk= neuronal NOS, HASHY Al=ohvt 95
4 Aol 95k =l inducible NOSS] 371A] 78o] &)
3iM, NO7t @2 sholie 452 A8l =& 858 &
A BHE Ueiisd, A4 nEcAH 1YY, EWES
E9 £33 ol €A 2951, do} Y4EE ey g
oY, BElE, o B9 e Suditi. AgseaE &
a2 7 &0T g5 ¥F Noghke  Fatol uish
o X5 FAS #AE B S, HDPL AAEE €5 NOg
L2 i EFZo Bl |o¢ B M5 /9% V18 BR
CHTable 5). 0|213 BaH= 2 Adoir] 4=@deh INOSS] wd 2
T} FHEO] Y= ALE QAP IL-1pE AlFSEo] 95
UL BHl7t 716k cytokineQF UEid USH 3}
S FEC ANFOE o] F oA BF =87 AR
BIE0 A, 2 Aglo)x] HDPLE WAe] 3 wl Al sie
20 Q3 IL-1p hiEo) widio] Akt fAR L& UEL
W Art 018 2AWEISHE U HAXRA S8 Ba A3
7 2 wl HDPLY| 93] GEMNZAEH Z4F HAW alse
R 01F MEAA VERR IL-1p HARES 4 A3 US
€ ¢ 4 Aok INOSE= AsHe B9l NOE H4kdkz 5338
FAT AEEEARol O3 7 £43 AAEoR YRR Q18
7+ Z8el Dokl B2 wFS Btk Zloix] 4gke) Alg
Blerhol QdiAl= Kupfferd ZollAgt w8 g Holu} tlgf F£4
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of 8N WTIMEAME RIS ROZ YBld Y. 2
Aslol 4 HDPLAAE)0) 98] iNOSQ] wdlo) zZagle 2Rkig
4> STt ol IL-1pollA] A&l vt 2ol Heldd TAME)
olE M ZO HuleI ABE JhiET B3] INOSHERHS0]
Al BlE ol Q3 EASE Kupperd ZolA 23 vigg Bo
O|E M ZHFS Ao} WY AS} TR0l AsS ¢ 4= AUr IL-1B
= NFxBE 8¢ 9% 88 Rugle 2 HDPL Foi7} IL-19}
NF-kB, ZI2]1 inflammatory genes®] Y3 OFE 0|oJX|&= 0| AHH
Ql HEElEE AAE 7isdo] YSE MAIBKY. 22 AFEH
ol 93} IL-1pt=  stress-activated protein kinase p383}
p2l-activated kinase, apoptosis stimulating kinase 1 9] &4
3l& 71K} apoptosisE L & ¢ U HOE Ueid Yrt
%% A1 8lE ol O8] A EIE AP0 lipid peroxidationS
Bk THE A T8 IL-1po)l 98 oJAFE Q] T E)
apoptosist AlIBlE Lol OISt 7 & 7100 EQ% 88
e RO 7 M7Art NOE reactive oxygen species®] b= 2}
83l 7 £49] TIE 7HE olF Holg} JHEE o, A¥M
BHAFRE IL-1p Wl xS SLF GAANE BAE2EHN
Al stetaoll 98 T &4 71K £ T8 HZE AAIsH A
o7 ZE¥0). A1gsEA ol 98 Kupfferd ZojlA WddE A
oF FEEAW COX-29F TNF-a= HAZRZSBE g130l4
|8 ZE Bolh} WestemEAoll A K[ slE Aol Q15 Wd
Z718 HolAl Ygich. ole Al@3slEkAd] Q)8 COX-2 ekdo]
F F 1F0A 7F A3 F Heloks Bid 93 elg &
At COX-2 e@E7H= 19 dR/E0 1dEd wel vieh}
o, Al ElEAs B0 75 Zo V1 B2 wdg Hola Ao
TNF-aT YJiECE &2 559 HDPLE FHAZIHE st
HDPL 508 AMEIgt Z20] 1 udo] A A2 W £
Ash & E94E AriskaL Urt

AMHOF WISHE Halol ] AlESIERNo] Q1% TF &4
o4} HDPL HAzZlE 7 &4 231 Y Aol Y2iEe) &
HEnE 7 Jer Nogde B8 HYVls 488 vEel
W, 2&Yeisks #abollA] HDPLEAE] &= Kupperdl £8HS,
HEAZAE Y 24F IR eE BY F1 ot 12
B2 AgoA BEd R denigirt AgE 453E Al
ol B Z$t ¥kEE Hol FI Qlo] HDPLE YESHHFMEY]
47 Aol G3F N &4 NS VEME /FFEE 4 AT

Ak 2
B ATE golBE()Y @7 XENBFCOI0] o8]
olo] How olo) ZAIEHLICH
FnEd
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