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Inhibitory Effect of Phellinus Igniarius water extract on TNF-q, IL-18,
IL-6 and Nitric Oxide Production in lipopolysaccharide - activated
Raw 264.7 cells

Sang Chan Kim*, Youn Suk Jung, Jae Ryung Lee, Young Woo Kim, Boo Hyeong Byun,
Teag Kyu Kwon', Seong Il Suh', Sung Hui Byun, Young Kyu Kwon

College of Oriental Medicine, Daegu Hanny University Daegu, 1. College of Medicine, Keimyung University, Daegu

Phellinus igniarius has been clinically used for the treatment of hemorrhoidal fistula, dysmenorrhea and the
prevention of cancer in ftraditional oriental medicine. Recent studies showed that Phellinus igniarius produced
anti-cancer, anti-metastasis and immuno-modulatory effects. There is lack of studies regarding the effects of Phellinus
igniarius on the immunological activities. The present study was conducted to evaluate the effect of Phellinus igniarius
on the regulatory mechanism of cytokines and nitric oxide (NO) for the immunological activities in Raw 264.7 cells.
After the treatment of Phellinus igniarius water extract, cell viability was measured by MTT assay, NO production was
monitored by measuring the nitrite content in culture medium. COX-2 and iNOS were determined by Immunoblot
analysis, and levels of cytokine were analyzed by sandwich immunoassays. Results provided evidence that Phellinus
igniarius inhibited the production of nitrite and nitrate (NO), inducible nitric oxide synthase (iINOS), interleukin-1p (IL-1p)
and interleukin-6 (IL-6), and the activation of phospholylation of inhibitor kBa (p-lkBa) in Raw 264.7 cells activated with
lipopolysaccharide (LPS). These findings suggest that Phellinus igniarius can produce anti-inflammatory effect, which
may play a role in adjunctive therapy in Gram-negative bacterial infections.
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A = mice modelollA] &FEOFRE] 2|8} polysaccharideZ 35,
BHOIETHE BHIA, Ajith"ES &S BHEW Y ethyl
ZHE gEeo HEONL} IE Yoli] whisks thad WAl acetate £EE0] FEYGIE 71AE HISKHCE
0l &S, 2|LIZIE HIR3 BulT 2ujolRdl] BxshL Q) 8} Shon™ £ F#EZRZEE0] antioxidant®} free radical

oh £E2 FAHEILE B, dks gEgsk”, AR scavenging®  FE0]  UST  HFOTHE  HId
B OBAET BEIE B BRTI SR £ Bl R B polysaccharide”} cytochrome P4508 AMgle BIsIRth 1
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i 2AEHZB0] LPSE S LF Raw 264.7 cello| 419 TNF-q,

she AR dHid AeH, &
species(ROS) £} IL-1, TNF-a W IL-62} 22 AJOIEFI01S 284}
slod ZERTI AA Yolo] 3% AT E dhe AEE €H
A Uk tiaAlzzE BAE olgde 2oiAl
IL-18, TNF-a ¥ NO& S50 A1EHQl 25 Xef & & E
AR BAET il wE NO 84 A3
shock, THIZE, SWHE B HEVUSZEANEAY 7hadol
T A7} BukshA 0] 2oiX T YO, HZol Polygonum
tinctotium'®, Melia  azedarach'”, Cyperus rotundus™"”,
Cudrania tricuspidat™, 5", EHF" 5 S U HGBo|A
olgist ZEME 7] ol B2 A7t IYHIL At
e, 2 dFE d4iER AEHPIE)0] NO production,
inducible nitric oxide synthase (iNOS), cyclooxygenase-2 (COX-2)
5! 3 interleukin-1p (IL-1B), IL-6, tumor necrosis factor-a

(TNF-0) 9 A01E7RI0l vixlE ggke Lo E AL HAISINT

Z Hl2Alo)E reactive oxygen
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1. FE229 HZE
2}2Wolsung, Daegu, Korea) 300g2 £ 9Lo Eil 37}

HYSt & ZEEE HAZE 1R A HSIIL 3000xgoilA] 327t A
A EEIEHL, 4SS F 38l 0.2um filter (Nalgene, New York,

NY, USA)Z I 1}5194L) 0]E rotary evaporator (EYELA, Tokyo,
Japan) 2 EZAZRSIIL AH2 w7A] 20TolA] 2519t PIEQ)
82 105%3 20 Aol PIEE EMEMO] =6} AMS3IITE

2. AlEZuier

Murine macrophage cell lineQ] Raw 2647 cells2 Sh=A 2
FALAG (A2)lA] TSI SH, Dulbecco’s modified
Eagle’s medium (DMEM)oll 10% fetal bovine serum (FBS), 100
U/ml penicillin 2100 pg/ml streptomycing EFSF iR E Al
g5} 37T, 5% CO, incubatorof| A BHFSISG ) A8 0A0]
£ cellss> 80~90%9] confluencyol|A] AEE1% 1L, 20 passagesE
71X L& celly} ARSI

3, AJot

LPS (Escherichia coli 026:B6; Difco, Detroit, MI, US.A)S}
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoleum  (MTT)&
Sigma (St. Louis, MO, USA)olAl FQI51%1, fetal bovine
serum(FBS) I} antibioticsi= Gibco/BRL (Eggenstein, Germany)
FHE] F018)93 2m, Antibody= BD Bioscience (USA), Cayman
(USA), Zymed (USA)ollA] T@151%1 31, NC papere Schleicher
& Schuell (USA)oll4] F51%3T4. TNF-q, IL-1p%} IL-62} ELISA
Kit:= Pierce endogen (Rockford, IL, USA)ollA] T8Ik
4 NE YES 55
ells& 96 well plateoll 5x104 cells/wellZ 2

Raw 264.7 ce
ot THS PIEE 5L E AR5l A28 YEEE FoIrt Hl

IL-1B, IL-6 2 Nitric Oxide productionoll B1X]&= @k

ol 0.1 - 3.0 mg/ml9 5T PIEE MRS 37T, 5% COl
A HIFSIAE BiFE WEMZ] MTT (0.5 mg/mhE 4417F
AR T INE HAST BEP formazan crystals& DMSO
oll =0 Titertek Multiskan Automatic ELISA microplate reader
(Model MCC/340, Huntsville, AL)Z 540 nmolA] §ZEE &
Holch MEZWESS control celldl] ThE WEEZ LERHRL
T} [ie. viability (% control) = 100x/(absorbance of treated

sample)/ (absorbance of control)].

5. NOWHZ &8

Raw 2647 AMZFZEE] WAE nitric oxide (NO)Q| &2
A E ikl Zo) ZaEHs NO* 0] S 2 4] Griess A|QFS 0|8
slol ZRFIC 7S ARSI AZHY 45 100 9
GriessA|9F (1% sulfanilamide in 5% phosphoric acid + 1% a
-naphthylamide in H.0) 100 & ZE&H510] %6well platesof] A
1082 20t HIZ2A]7] & 540 nmollA] Titertek Multiskan
Automatic ELISA microplate reader (Model MCC/340,
Huntsville, AL)E EZTE &H5I3CH NO*9 =% sodium
nitrateZ 2145l EBEE EFolo] EFE FHES Ut

6. Immunoblot analysis

20mM Tris Cl (pH 7.5), 1% Triton X-100, 137mM sodium
chloride, 10% 2mM  EDTA, ImM sodium
orthovanadate, 25mM b-glycerophosphate, 2mM sodium

glycerol,

pyrophosphate, 1mM phenylmethylsulfonylfluoridei} 1 mg/ml
leupepting 7-3h= bufferd AFEEI cellE lysisA|ZT Cell
lysatesZ 10,000xg= 1027+ QI EZI5H] debrisE A AT
iNOS2} COX-29] ¥} 2 antimouse iNOS, COX-2 antibodies&
Algsle] WAEselY woE  BEAEIOm, anti p-l-kBa
antibodyE AFE51] p-I-kBa proteing Z& 31Tt 2} antibody
+ alkaline phosphatase conjugated anti-mouse®} anti-goat
antibody% A 381Gt INOS2E COX-2, p-I-kBa protein® band
= ECL western blotting detection reagents (Amersham)& AHS
6l manufacturer’s instructionol] Wt EHEGIETE

7. Cytokine® &%

CytokineS £8317] $15K9 6-well plateo] cells (1x10°/ml)
g BF3IL PIEE 582 AMXIB LhE, 1A Sof LPSE A
ZBIACE LPS AR 2 6-124]7%0f WiXIE A3l cytokines
EH3I¥ct AR wiXls SEATA -70CoA HESHA
TNF-q, IL-12} IL-63= ELISA Kit (Pierce endogen, Rockford, IL,
USA)E AHEdle] EHE3INCH, 489 W2 manufacturer’s

instructionol] W)

o

l

EAN A5

415 2= meantS.DE LJERARIOM, t-test] BEAA D]}
HOZ EAR o BHE ZARIGHE /ROLES p0.05E
STt
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1. PIEZ} LPSE F5¥ Raw cell® NO productiono
Raw 264.7 cellojA] PIEQ] NO AU T E T
5lo] PIEZ 0.1-3.0mg/mlY] L& MlZol Hzlsd
NOYE Z43IHcE LPSTolAE controlifoll BIWSKY NO2|
YHPo] LPSEL JEHCRE L7181 e, PIEE 0.3mg/ml
RS AgFolAE 18he} 24hollA] FAHUA NOS| W4 S
AAEI en, PIE 1.03 3.0mg/mlg Hzldh 48 FolAls 12h,
18h 2 24holjA] RIS NOWHAAE VERIRATE (Fig. 1).

-
EN

—e— Control

4| —o— LPS

—&— LPS+PIE 0.1mg/mi
—a&— LPS+PIE 0.3mg/mi
~—&— LPS+PIE 1.0mg/mi
—O— LPS+PIE 3.0mg/ml

NO production (ng/mi)

12 18 24

Times (h)

Fig. 1. Effects of PIE on the production of NO by LPS. Inhibition
of NO production by PIE in Raw264.7 cells. Raw2647 cells were
treated with various concertrations of PIE dissolved in EMEM for 1 h prior to the

addition of LPS (1 ng/mi, and tre cells were further incubated for 6-24 h. Cotrol
cells were 1ncubated with vehicle alone The concentrations of nitfite and nitrate in
culture medium were monitored as descnibed in tre Methods section. Data represent

the mean £ SD. with eight separate experments. (significant as compared to LPS

alone, *P <005, P (001).

2. PIE7} Raw celld] &£ g0 n)X]& ggt

PIEZ} 1.0 4 3.0mg/ml (6h, 12h, 18h, 24h)9} =T oA LPS
2 58 NOQ 44& 2441 Aol, PIEY MZZHOE QI
8t cell population®] A lollA] 71918 =X BESL7) A5,
PIEQ] s5E A17hE FTol wel MTT assaygE HAISKA cell
viabilityE Z£&H35I%ct 4821 PIEY 1.0 ¥ 3.0mg/misEE
6-24A17F EQF S918 MEEHE VERAR ATt (Fig. 2).
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Fig. 2. The cell viability was measured after indicated time. Data
represent the mean + SD. with eight separate experiments.
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3. PIEZ} LPSE. 5% Raw cell®] iNOS 2slof nji&= &
NO ¥4 odx7|ztol] &3t INOSTHEZ Y] HHAE S £AlGH
71 948l Immunoblot analysisE 0|83l AZZHojAY

i 0

Ol

ZABIEY. LPSH R Aol s INOS Th
L}, LPSo] PIE 1.0mg/mlg A x5 A8
TolAlE INOSY Zol ol %19, PIE 3.0mg/mlg X X|g

=
SAIAEIA] PIE 5% QEX ST iINOSThEZ 9] 2ho] ZAEE
b

AS BEE 4 Uk PEBEORE 10 B 30mg/mioilA
INOSEhE0) ol WSHE QO71X AUt (Fig 3).

+ o+ o4

1 3 1 3 PIE

Fig. 3. Effect of PIE on the induction of iINOS by LPS. Inhibition
of LPS-inducible iINOS protein expression by PIE. The level of INOS
protein was monitored 18b after treatment of cells with LPS (1ug/mi) with or without
PIE pretreatment (1e. th before LPS)

4. PIE7} LPSE {5 ¥ Raw celld] COX-22480) plxle &k

ProoxidantL} proinflammatory stimuli (i.e. TPA, LPS, TNF
a, ROJ, etc)o]] 9]31 MEKK-1, NFkBS] &4 312 A Fsk] A5
= COX-2%& prostaglandin synthesisE S71A17A FEHE0 U
ol BRH dgg . 2 dfolA LPSAXoE
COX-2 tiiZlo] ZsHA REHEU2L), LPSol PIE 1.0mg/mig
ARG dglTolids COX-29] &o] EojERirt ILh PIE
30mg/mig Mx|3 L FolME COX29] Yol E W7} ¢l
At (Fig. 4).

COX-2

+ + + LPS
1 3 1 3 PE

Fig. 4. Effect of PIE on the induction of COX-2 by LPS.
Inhibition of LPS-inducible COX-2 protein expression by PIE. The
level of COX-2 protein was monitored 18h after treatment of cells with LPS (1pg/ml)
with or without PIE pretreatment (1e. 1h before LPS)

llﬂr‘

5. PIEZ7} LPSE S E% Raw celld) p-IkBaso] v]x

Virust} bacteria ZEA] FEEE @S5kl
= NFkB:= iNOSL} TNFaSHAkY] alslol
Resting cello| 4] NFkBE cytoplasmof| 4] inhibitory moleculedl
IxBa, IkBB, IxBe, p105, pl00S T Zetokd BlBEE O R £xis}
A2k, LPSLE Tat, Tax &9 Ab=oll 9Jol NFkB signaling cascade
7} 8438159 kB, pl105, p1000] degradation®|®HA{ NFxB7} &
O & translocationgled COX-2, iNOS, Bcl-XL, cIAPs &9 H AL
£ FE3) kB proteing] 1kBa, kBB, IxkBeEC Z &
A QAL MZolA 7HE E26F NFkBY inhibitory proteine>
kBao o), 2 AslojAs kBaQ) phosphorylated formg& &3
SIZCE LPSHZAlolE pIkBa whdo] F{EERQLL PIE
10mg/miE ]S+ AT pIkBad] Yol HolSelom,

o]

o=
[=hakon
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ZHE HEEY0] LPSE &

PIE 3.0mg/ml&
g0 EHYAEH UAE HACHFig. 5).

p—IxBo

— F f + LS

— — 1 3 PIE

Fig. 5. Effect of PIE on the induction of p-lxBa by LPS. Inhibition
of LPS-inducible p-lkBa protein expression by PIE. Tre level of prlk
Ba proein was montored *5min afier ‘reaimen: of cels weh LPS (tng/mi) with or
withoy! AIF pretreatmer (16, *h before LPS)

6. PIE’} LPSE 5% Raw cell?] TNF-qof) u]X]= @&t

TNF-a= LPSEI29] FQ mi7lMZEA] innate immune
responseol] QoA EQTF HEkES s, Macrophage®} mast
cellof A BH]%)&= TNF-at= tumor cello] AlZEME VERNH,
YRS 283} B0 Urf. 2 UHoli] LPSE TNF-a
o] Hul& SXIAIZA e PIE 1.0 W 3.0 mg/mle {8t 2102
LIERHA] QERATHFig. 6).
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Fig. 6. The effect of PIE on LPS-inducible TNF-a production.
2roducien oF TNF-a was measared n ne medium of Raw2647 cells cuitured with
25 {* pg/m) un tre preserce or absence of AF for 6 k. The amount of TNFa was
measured by mmunoassays as descrbeg in Secton 2. Data represent the mean +
S0, weh hree separate exper mets, (o signficart as compared 0 conro!, P (001,
+. sgnifcart as comparea o LPS aicne, + +P (00,

7. PIE7} LPSE S5 %F Raw cell9] IL-1po]] ©|X]= Eak

IL-18= monocyte, macrophage, B-cell, dendritic cell,
endothelial cell, neutrophily} hepatocyteoll4] EH]=m], TNFq,
IL-2, [L-69} 8P proinflammatory cytokine Q. ZEA] <] HHASH
H AgEY da=o] ok E3] IL-1p= T-celld] activation,
B-cell®] maturation, NK cell9] activitys 4 55} £} 2 4Js
ol 4} LPS= IL-1B9] EB1E FAYUA E7HK17 2, PIE 1.0 &
3.0 mg/ml LPSE |5 H IL-1pE RAHUA AAAIFHEE 2
BUb 119 247} PIES] S0l O|EHO| R Q29kchFig 7).

8. PIE7} LPSE S5 % Raw cell®] IL-60] TjX]E= H&k

ZE Monocyte, macrophage IL-6:=, B-cello] plasma cell 2
255 E A ¢AS 84 31R17) 1L, antibodydl E81E EX
BICE IL-69] level2 IZH AollA] ) Z7ISHEY. B Aslol 4]

LPSE IL-69] BHIE L0144 £711]732em, PIE 1.0 9 3.0
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AASH A TolAl= p-IkBag] Bo] BAS] &

T¥ Raw 264.7 cello] ]9 TNF-q, IL-1B, IL-6 ! Nitric Oxide productiono) B]X|&= @&k

oS

mg/ml LPSE F5¥ IL-68 &
2 A1Z3CHFig. 8).

TEHCE FAGUA &

Fold increase (Relative to control)

Control - 1 PIE (mg/ml)

LPS

Fig. 7. The effect of PIE on LPS-inducible IL-1p production.
Production of IL-1p was measured in the medium of Raw2o4.7 cells cult ured with LPS
(1 pg/ml In the presence or absence of PIE for 12 h. The amount of IL-1B was
measured by immunoassays as described in Section 2. Data represent he mean *
SD. with three separate experimets. (* significant as compared to control, *P (001,
+: significant as compared to LPS alone, ++P (001).

H @ @®
=} o o
n L

Fold increase (Relative to control)

o
.

Control - 1 3 PIE (mg/ml)

LPS

Fig. 8. The effect of PIE on LPS-inducible IL-6 production.
Production of IL-6 was measured in the medium of Raw264.7 cells cultured with LPS
(1 pg/ml) in the presence or absence of PIE for 6 h. The amount of IL-6 was
measured by immuncassays as descrlbed in Section 2. Data represent the mean +
SD. with three separate expenimets. (% significant as compared to control, *P (001,
+: significant as compared to LPS alone, ++P (001)
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4)1:_01 o U MAXRFHFNE v, Han” , A]1th6 =2 &t
o}, SROIEHE HIAGIICE E3F Shon™ B2 HEREEC]
antioxidant@} free radical scavenging® §50] S £FOZ
HE] 22|t polysaccharide?} cytochrome P450E AAEE H
ABHECE o]9F 2 FEHA e FEHACA Eels e
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E UEE A0E BT =1 Aop. B dFoliE g452588
AZ{PIE)0] LPSE activated® Raw 264.7 cellof|A] VIERLE &
S8 AFEd niale g ks, dgo] AHA A vl
e s ErislaAl stk
A18}El A (nitic oxide; NO)E ROSQ & O 2 L-arginine®.
2E| nitric oxide synthase (NOSs)E A&l AY=EE
radical 2, A ZUjollA] 2} A SHEAIRA SQ3% dgke ot
" Inducible NOS (iNOS)= @Z&EA] WHOE M= 1,
constitutively expressed NOS (cNOS)= AsTolA] HEIHSE
ZrZBI®. NOSsE constituent NOS (NOS)$} inducible NOS
(iNOS) 2A 5 72 kg 4= Ut NOS o= A 2o
ZE3F= neuronal constituent NOS (neNOS)@QF Wl AjEo] &
3= endotherial constitute NOS (ecNOS)Z 01218t ¢<NOSol|
9§t NOQ 442 dAW 2 28 513 9Ee dke
ROE AdEHA Urt o)== el INOSE lipopolysaccharide
(LPS), interferon-v (IFN-v), interleukin-1 (IL-1) %
necrosis factor-a (TNFa)E9Q| A}=oll 8} thalHl 2, @
AZ, WA A Z, DA EL} AT 2 SolAl ZRITF ke
¥l ALZ gHiA et NO= HEEY

=S
=

<M £ 3}, shockell 93 S8, &

2R UolE FHUE & UE o1FH YESH
AOZ gEA Yk PP, mEid NO 84 FaiA
shock, TH 8%, EWZ sl U dSUSELAHES 7Hs8 Sl
S GFE7F EakslAl 01F ol A) L YT Raw 264.7 cellof|A] PIE
9] NO YYAHETE H&5] 5l PIEE 0.1-3.0mg/mle]
SEE AlZoll Mgl MHHE NOYZE ZEsIRirt LPSTol
A= controlitol B]Ek] NOQ 4H&o] LPSEE QEFHOE
£71519.09, PIEE 03mg/ml XI5 A& ol A= 18hQ} 24h
ol FYHUA NOg ddg dAMsIRer, PIE 1.03%
3.0mg/mlE RzIg A FollAl= 12h, 18h X 24hollA} FOJ$H
NOWHAME VERACY PIEZ} 1.0 ¥ 3.0mg/ml (12h, 18h,
24h)9] =Loll4] LPSE |E® NO9 4¥E ZA4All Aol
PIES] MZ5H 2 QI%} cell population®] A 5loflA] 71Q15HA
EXE RSP Y8k, PIEY 55 A7kE Fxo wel
MTT assayE 4AI5} cell viabilityE ZH5I9TE A2
PIEQ] 1.0 ¥ 3.0mg/mIzTE 6-244)7F Bt R A ZEY
LIERAA] e2Qkct NO 4 oAl 7150 #sh INOSHIZ)
HY S A Y8l Immunoblot analysisE O] &3] A
ol 41 9] INOSHHR A o) whadzke ZAISIZTE LPSA Aol
iNOS thzlo] ZsHA fEE L), LPSol PIE 1.0mg/mlg
A ReH A@ o AlE iINOSY] #o] 20151 2™, PIE 3.0mg/ml
S ARG dgFolrMe INOSY ol B2 #As] ALsi,
LPSS} PIEE SAIAEIA| PIE 5% JEH O Z iNOSHHA 9] &F
o] ZAiEE RS VEY & Ak PELH=2EE 10 H
3.0mg/miofA] INOSHHAZIO) ol H3lE UO71A) 2%

COX-2= prooxidantL} proinflammatory stimuli (ie. TPA, LPS,
TNFq, RO, etc)ol} 9J3] MEKK-1, NFkBQ] 84312 Z S35l 4

iy

L

- 884 -

%] 31, prostaglandin synthesis® S71A1H @EERE0] UoiA]

zx2x 932 P>, . Monocyteo]A] COX-29) WL
proinflammatory agent®! IL-1B, TNF-a®} LPS, fibroblast

growth factorEol 9laiA £715}1, glucocorticoid?} IL-4, 1L-13
of gal WA REECE). IHEZ COX-200 KA
inhibitor®] 7Hel2 G2E0] X F9| target moleculeo] F 1 YT}
M = 48lojlAl= LPSH| PIE 1.0mg/mlS XX]SH A8 TollAe
COX-29] Zo] ZoJERROLY, PIE 3.0mg/mlg HR|3F UslTo
Ae COX-29] Zo) & ezt Yt Prooxidantl}h
proinflammatory stimuli (ie. TPA, LPS, TNFq, RO, etc)ol]l 2I3)
MEKK-1, NFxBOl &H53lE ZRsld dyxEs COX-2=
prostaglandin synthesisE F71A1H S0 ol 5525

=1

2 dgolA LPSHRAlE COX-2 TiEo] Z5kA Rk
Q0L LPSo| PIE 1.0mg/mlE XXISH A FoAlE COX-2
9 o] FoJEYROLL, PIE 3.0mg/mlS MR AETol|AE=
COX-29] &oll & M3k} YATE INOSLE COX-29) wigiol e
gl AR UEiR AAIREQIALZE NFkB, AP-1, C/EBPE0]
Aom™, olg & thEXQ MAEEIAR= NFkBoltt™. NFkB
= cell apoptosis®] &4, cell cycle regulation, oncogenesissI}
T o] Qom®, virusL) bacteria ZHEA] SEEHE HEHIS
o o) &43lzlo] INOSLH TNFaR KA widloll Beawich?.
Resting celloll Al NFkB= cytoplasmojA inhibitory moleculeQl 1
kBa, IkBB, IkBe, pl105, pl00E3} Zesle RIEHEOT EA5)
A2l LPSL} Tat, Tax 9] AF=oll 9ol NFkB signaling cascade
7} @4315H IkB, pl105, pl000] degradation®=|#A] NFkB7} aH
O F translocationd}] COX-2, iNOS, Bcl-XL, cIAPs £9] FA}
E §E3kct IkB protein®] IkBa, IxBB, IkBeS O 2
A QALY MEA 71E Z58F NFkBY inhibitory protein® 1
KBao|TF?. = 48 o|4]= IkBa® phosphorylated formE &7
SRt LPSARIAlole p-lkBa ©hiZlo] [EHACLE, PIE
1.0mg/mlE MRS AETollAle= plkBad) #ol E0EUCH,
PIE 3.0mg/mlZ X3t A8 FollAlE plkBa® &o] $IAd] &
o] BHIEH LAE EHC) olF INOSLE COX-29) Za
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