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ABSTRACT

Objective : Lithospermum Erythrorhizon (LE) has been used as an anti—bacterial and anti—inflammatory agent,
However, it is unclear that LE aqueous extract could show the anti—inflammatory effects in RAW 264, 7cells, The
purpose of this study was to investigate the anti—inflammatory effect of aqueous extract from LE on
lipopolysaccharide (LPS) — induced inflammatory response,

Methods : To measure out the cytotoxicity of LE, we performed the MTT assay. To evaluate the anti—inflammatory
effects of LE, we examined the inflammatory mediators such as nitric oxide (NO), prostaglandin E2 (PGE:) and
pro—inflammatory cytokines (tumor necrosis factor (TNF)—e« , interleukin, (IL)—18 and (IL)—-6) on RAW 264.7
cells, We also examined molecular mechanisms such as mitogen—activated protein kinases (MAPKs) and nuclear
factor—B (NF—« B) activation by western blot,

Results : Aqueous Extract from LE itself did not have any cytotoxic effect in RAW 264.7 cells, Aqueous extract
from LE inhibited LPS—induced productions of inflammatory mediators such as NO, PGEgz, and pro—inflammatory
cytokines including TNF—«a , IL—18 and IL—6 in RAW 264, 7cells, In addition, LE inhibited the phosphorylation of
p38 kinases (p38), c—Jun NHy—terminal kinase (JNK), and NF—x B activation in RAW 264.7 cells,

Conclusion : LE down-regulated LPS—induced production of inflammatory mediators through the inhibition of p38,
JNK and NF—« B activation, Taken together, these results could provide the evidence for the anti—inflammatory
effects of LE, Therefore, LE may be a novel target in the management of inflammation and help to support a
potential strategy for prevention and therapy of inflammatory diseases,

Key words : Lipopolysaccharide (LPS), Lithospermum Erythrorhizon (LE), Inflammation, mitogen—activated protein
kinases (MAPKs)

PR FEE, AR A A8F 344-2 Y@Tista Sojost 22wl

- Tel © 063—850—6844 - E-mail : songhj@wonkwang.ac kr
# AIAAL - HRE, AE QLA A8 344-2 LFiEte rejatoEt Exstud
- Tel © 063—850—6837 - E-—mail : agraesb@lycos,co. kr

- Q4020139 2€ 159 - 49020139 3¥€ 7€ - A® 201349 3€¥ 21¥Y



68 K # K B2 fr 3£ — Vol 28 No, 2, 2013

T

A e

A52 od A=l dig FAA wolgkgoR skt

2 z2ed ®ak ofsl, @2 wHE ATEQ 24
8% 9L At A3l Y= T thAMEe &
A3t BrstA dojuA =HH AFHEE 2HE Sl
d5EeE FEFoEHN, Futgs WEE, A4 sHAI
. HBZT 2L AEE YosrE Fpt?,
I SAHe uAEQl lipopolysaccharide (LPS)=
alAze] FHz7|e] §hgSt & Holo] FFHA 4
&g st H=gt LIPS A=EF2 tfAAMEYA tumor
necrosis factor-a (TNF—¢ ), interleukin (IL)—-13 %
IL-69F Z2 A 434 "WiEZE EHAIZ|H, nitric
oxide (NO), prostaglandin E; (PGEx)S9 g=uj7jEdg
B NOE diAAE7L 843k inducible NO
synthase (iINOS)ZHE A= He2ols FolAY F
FE AAS= 9= siHE FEd PP dA5ES SE
AlA 229 &4, {HA Hol B AFSELE dodie A
oz oEd ¥, EF, COX-2= ofely|EAtoZHE
PGEe7} 4= ZAEAELANA F4HE PGE= %5
& gasle oz gElA ot’. Cytokined] Hul: 4l
SHAGHZA extracellular signal-regulated kinasel/2
(ERK1/2), p38 kinases (p38), c—Jun NHz—terminal
kinase (JNK)2} Z+& mitogen—activated protein kinases
(MARKs)?} nuclear factor kappa B (NF—« B)ol| 2J3|
2o QB S5 dojuA "tk NF—« B &
A3l gd 28] 99 inhibitory kappa Ba (Ix —Bae )7}
EalEHA Az B W= o]Fst cytokine TS
27 AARIREA 2Rt

= (AoFy ¢ Lithospermi Radix) A|X]@} Boraginacese
o &d= il ZE<QA XX (Lithospermum
erythrorhizon)®] EO2A, %Ki, %2, %/ 59 49
Foz2 Efo A ok (MEAER) o “RUERR,
HE, MrhaR, A, ks St A 71 o, K
Mg, FEsE2 502 MG, IERE, WERZ,
E, W 52 Aasted $8E0 Az Y. dx
sio] gt Apzl ofEd mRde] oA ay? 3
orz|x] g=ukeo| gt &IHY, Galactosaminel® GE
" el uAEe B G35 oe] dTEe] ®u H
I Qi) o]e} Fo] T 4gEiof gk oheFst Ay Bl
HYou i EF FEE0] LPSE {E=3 RAW 264.7
cellol Al g5 1 714 g A= JAP=HA &
=g

olo] & A= KEY RAW 264.7 cellolA 4%
9 71HE 9eluA Jx B FEES LPSE fksty
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1. A=

A, A T
dstel BT KE FHES @7] Siste] B 10 of
100 g2 93 24 308 B¢ WY AL ol

wold WHE F AMgs

# 4
F B4 Az 3% FFRG
drh. 2 Az F UE IRE 153 go= f8e
15.3 %% Tt

2) Alet

Fetal bovine serum (FBS), RPMI Medium 1640,
penicillin—streptomycin 52 AlZ HjFE AFE2
Gibco BRL(Grand Island, USA)AfolA Fstgon, Al
o] ARRE A]F = Chloroform, TRI-zol, Sodium
dodesylsulfate (SDS), Acrylamide, Tris—HCL, LPS %
2 SIGMA (St. Louis, USA)AtollA £Qlatgict, AEo|
AHEE A2l anti—phospho—ERK1/2,
anti—phospho—p38, anti—phospho—JNK+= Cell
Signaling (MA, USA)AFA FAsFE L, Anti—Ik —Ba =
Santa Cruz (CA, USA)ARA FYsHATE. Aol AR
H BE A2 B4E 53 olde=E ARESe

3) M=EF

nposo] HAMEZRC RAW 264,72 FEA|EZLH
(KCLB: Seoul, Korea)oZHE Eokgty A|Zujoke
A8 10% Fetal bovine serum (FBS)?} 1% penicillin—
streptomycing  H7}5t RPMI-1640 RS ARE3tgich,
HZE 37T, 5% COy ZZ0A w3ttt

2. ¥

1) MTT 24

RAW 264,7 AxZo] Q&L UYAZY nEZE
of gd fAao 93 AFY formazan PHEE W=
MTTZES vigte 2 3—(4,5—dimethylthiazol—-2—yl)—2,
5—diphenyl—2H—tetrazolium bromide (MTT)-&%L2 o©]&3}4
SR, 7rds] Agstd AeAdFE St AlEE2
RPMI-16408R]o|A 2 x 10°/mle] 9== FHekslga, o
g 7HA] s&=&2 LEE Attt 2447t wigs H 5
mg/mle] FEE #Ygstr] YA MTITEHS H7Iskal thA
308 <t vkttt MTT—formazan AJAEL DMSOE
A7Vt 2 A EoFt}, formazan®] ¥ &3WE 96—well
plateo] loading® ¥, spectrophotometer (MD, USA)ES
o83t 540 nmo| FFEHE FS SFTOEAN ZAAIPL
Az PEEL omgt HAE 7F8HA] &2 control cellsdt
o H&2 Yepch [F, viability(®) = 100 X
(absorbance of treated sample)/(absorbance of control)]

2) UASIEIA(Nitric Oxide) SEo| =X

NO9| 7189l L-¢7|d2 L-AEEHT NOZE wH3l=t|,
ol WA FgE ollskA, opEald, FAEoR Wit
g2 A|oF (Griess reagent: 0.5%2] sulphanilamide, 2.5%
9] phosphoric acid ¥ 0.5%2] naphtylethylendiamide)&
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oVIAIET} Sfot whgalel Ml ofxdg F4aT ol
£ NO9| Eet Q] Hhiel, okxdY FERYE ofd
o] RS EHsl] 540 mold YRS SHspin
HEZEL RPMI-164081A1014 2 x 10°¢] W=z et 54
I, o8 7] $&EE SCE Ak LPS (500 ng/ml)
B AT ¥ 24ARF S kRt H, AZ ASdE Hh
96—well plateo] loadingd}Fct, 100 we I Aok
W, 1 2ERY FYES ysEn. ERE:
spectrophotometer (MD, USA)Z 540 mmol|A A3t
NOS| FEL ofuildel REARERE Akteldn,

3) PGE, &M

PGE; &< manufacture’ s protocol (Stressgen
Biotechnologies, MI, USA)° @&} immunoassay kitsZ
2490,

4) Cytokine (TNF—a , IL—18 , IL-6) &F

LPS (500 ng/m)E RAW 264.7 AlZo| FZuj7iE2e]
Aol Bl okge] EaE Wohnr] felel, LPSE AR
571 A LE FEESE AR AAHE sith
Pro—inflammatory cytokine®] GZFHNEZL Al AFE0
o)A Enzyme—linked immunosorbent assay (ELISA)¥H2
Z A3}tk ELISAE BD pharmingen (CA, USA)ojA]
Mouse ELISA kit for TNF—a , IL-18 , IL-6& FY3}o]
Al &sksict,

5 RNA ==

Total RNAE TRI-zol (invitrogen, USA)A|9FS o]-&
sto] &It WA ujgst Az LEE A AHd F
LPSE A=35E & 24A17F vkt MZE PBSE 23] AlF
gt o2PBS 1 ml¥ 7kl AlZE =23 F dAREE
st glo]l PBSE HE|1 vige] E2 NEZE TRI-zol &

g5t AFSHE FH3th 1 F 2-propanoldt 1112 4]

15,000 rpmoA 1087 94 Baldte o A2
I G HAAHE| 80% ethanol® 23] W1 HAHEL A
AF, 183 JAE DEPC 3t 284S 15 wX
o] RNAE &3|A17]2 Attt

oo
d N E rlo

1=

6) Reverse
reaction (RT—PCR)

TRIzol2  #&%t RNAE  MML-V
transcriptase®] protocole ARSI cDNAZ AT
GAAL HFE-S Y3le] total RNA (1 mg)oll 0.5 mg of
oligo—(dT)& ¥ 70T oA 1087F BAEAHY. 1 F
o] 1X single strand buffer, 0.5 mM DTT, 500 mM
dNTPs, 200 Unit MMLV reverse transcriptase& 37}s}
I 42° ColA 1AZE Bt BESAIF . 1 Fof| PCRS 74+
9] tubeo] 1 ml cDNA, 1x PCR buffer, 1 mM MgCl2,
200 mM dNTPs, 0.2 mM9] primerE Y31 PCR ZZA<l
92°ColA 30%, 58ColA 45%, I Fo 72TA 30xE

transcription  polymerase  chain

reverse

30cycle BFEEATh AR&3 primers theal Zth

iNOS : 5'=AGC CCA ACA ATA CAA ATG ACC CTA-3' (forward)
5-TTC CTG TTIG TIT CTA TIT CCT TIGT-3
(reverse)
COX-2 : 5-ATG AGC ACA GAA AGC ATG ATC-3' (forward)
5'-TAC AGG CTT GTC ACT CGA ATT-3' (reverse)
B —actin : 5-TGT GAT GGT GGG AAT GGG TCA G-38 (forward)
5-TTT GAT GIC ACG CAC GAT TIC C-3
(reverse)

PCREFZo] T & 1X XMEF buffers 42 FH 1.5%
agarose geld] 10 WXL Y1 A7|9F 3 & AdHE 9]
L3oto] ¥g-& Ikt

7)  AARE ERH
(Quantitive RT-PCR)

mRNAS] S AHgFHoz sty 3 FF 23 &
& 98-S EAstct §4E cDNA 1 ul, Real time PCR
master mix 4 wl (Roche), primer ¥ probeZE Y31 PCR
zA02 v-g AFLE PCR AL 92TA 30%, 60Tl
A 45%, 11 Fof 72TAA 30%E 40 cycleZ 3ttt A
2 23 54 9o A9l forward(f)@}t reverse(r) primer
2 TagMan probetx Roche (Basel, Switzerland)oll4 4
St ARESE primers o3t 2Tt

TN B FA  OMERER

TNF-a :5 -TCT CTT CAA GGG ACA AGG CTG-3 (forward)
5 —ATA GCA AAT CGG CTG ACG GT-3"  (reverse)
5 —CCC GAC TAC GTG CTC CTC ACC CA-3" (probe)
IL-18 :5 -TTG ACG GAC CCC AAA AGA T-3 (forward)
5 —GAA GCT GGA TGC TCT CAT CTG-3  (reverse)
universal probe, M15131,1V (probe)
IL-6:5 -TTC ATT CTC TTT GCT CIT GAA TTA GA-3" (forward)
5 —=GTC TGA CCT TTA GCT TCA AAT CCT-3 (reverse)
universal probe, M20572.1V (probe)

8) Western blot analysis

RAW 264.7 cell& 60 mm culture disholl 5 x 10°cells/dish
2 MZE uYst serum free media (RPMI 1640)=
12A17F starvation A7l & LE (1 mg/mD)E AA= 3t
LPS (500 ng/ml)E A=3te] 0, 15, 30, 60 & FHof cold
PBSZ 33 AHI & celle S iz (5,000
rpm, 5 min)dt] T AFEHE B cell pelletE 4=A 35}
k. RIPA lysis buffer (RIPA buffer 1 ml +
phosphotase inhibitor 10 ul + protase inhibitor 10 ul)
£ gol @S lysis AAA ¥4l&eE] (15,000 rpm, 20
minsld AAZIE ikl whad gPelac FUw
kol A WEY vu U0F o] Yol AL che A
£2 10 % SDS-PAGES] H71%% & % Wadle] 7]
3 YA 5 % skim milk2 2 AJZF blocking 3FETE ERK,
p38, JNK9 phosphorylation®} NF-kBE ECL detection &
N (Amersham)2.2 ZH13}IT)
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9) SAXE

BE AW 3= 33 ol AASY I HdE V=
2 Mean £ S.D. E Yelliglth AdZATo] ozt FAA
2= SPSS EXAZZ 139 one way ANOVAS| &34,
p—value7} 0.05 "9t % F23t Ao = WS4t

2 3

1, %8 2Z 50| RAW 264.7 Az digF =4

LE 3&Eo| AZ Q=L 9FL ZEAES HAP]
984 RAW 2647 AZo| LE 2ZEL Hgste] MIT
woz Az QELL ZAsic 1 A LE:= 0.1-1
mg/mEEoA 80%0lte] MELS RHolw, AE EA0|
S04 Y= AFL uA ok oo 0.1-1mg/miS
o] Ao 47 F=2 MAsAT (Fig. 1).
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Fig. 1. Effect LE extract on cytotoxity in RAW 264.7 cells,
RAW 264.7 cells were incubated with LE extract as indicated
concentration, After 24h, cell viability was measured by MTT
assay as described in materials and methods. Data are means
of three independent experiment.

2. LPSE fFE3 %% F58°] NO ¥ PGE;
A ulA=

iNOSe|  ¢9J3t NO<9| =gt Ayt COX-2¢] <%t
PGE:9] AL EFRhee EXo=24], LPSE {=% LE
FE&Eo] RAW 264.7 NZAA |S5H-32 273l iNOS
9 COX-2 A mAE FFE dotrizt RT-PCRY
W oa BNt RAW 264.7 AZ9 LE 2&ES
U FxEz A7 FeH A AR T LPSE A
th LE $2E2 A Y3 FoAE iNOSZEE mRNA
SzolA odAstE o (Fig, 2A), Griess ¥HeS E3t A
Z AEde NO AAEE &3 ZI INOS &4 ZIket
92514 LE A HZZA LPSE =3 NO AL 9
AlstAcHFig. 2B). E3, LE AAZ|ToA d5 wiAER
3l COX-29 W& PGE:9] AL AAsct (Fig. 2C
and D),
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Fig. 2. Effects of LE on LPS—induced inflammatory mediators.
The cells were pre—treated with LE extract as indicated
concentrations for 1 h, and then incubated with LPS (500
ng/ml) for 24 h., The effects of LE on LPS—induced (A) iNOS
mRNA expression, (B) NO production, (C) COX—2 mRNA
expression, and (D) PGE, production were measured. Data are
means of three independent experiemnt. *, P < 0.05 vs,
control; T, P € 0.05 vs. LPS treatment alone.

3. LPSE (=3 ¥& FEE°| TNF-«a , IL-18
9 IL-6 A wX= FF

LPSE =3 HMHZA cytokine? AAo| digt LE
289 AWNE AP 98, ELISAZ ol&ste A8}
gt LE &8 1A A 3 ¥ LpsE AS3
ot 24A7F & HEFA cytokined WIS A Ay,
LE A& TNF—a , IL-18 % IL-68AL AAst9
(Fig. 3).
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Fig. 3. Effect of LE extract on the production of TNF—«a ,
IL=18, IL—=6 on RAW 264.7 cells. The cells were pretreated
with LE extract as indicated concentrations for 1 h, and then
incubated with or without LPS (500 ng/ml) for 24 h. The
level of cytokine was measured by ELISA. Data are means of
three independent experiment, *, P { 0.05 vs, control; T, P ¢
0.05 vs. LPS treatment alone.

4, %8 Z=Z8o0| TNF—e , IL-13 92 IL-6

mRNA $ZA v|X= 9T

LE & F2Eo] RAW 264.7 ANZoA A 434
cytokine5& ©WA  £FgA  AAEIHZ 2RIt
(Fig. 3), mRNA &A= A HFA cytokine?| TS
AAIB=A] Dol y] 93] LES AXS T LPS & A=
3l TNF—q , IL-18 % IL-62] mRNAS Az =3
54 9 wgoeg XS gk 1 A LE FEES
A A FoA TNF—a , IL-15 U IL-69 mRNA
o] AA= Ut (Fig. 4).
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Fig. 4. Effect of LE extract on the mRNA expression of TNF—
a, IL=13, IL6 on RAW 2647 cels. The cells were
pre—treated with LE extract as indicated concentrations for 1
h, and then incubated with or without LPS (500 ng/ml) for 24
h. TNF—«, IL-18, IL-6 mRNA transciption level was
measured by real time RT-PCR. Data are means of three
independent experiment. *, P { 0.05 vs, control; T, P { 0.05
vs. LPS treatment alone.

5. %¥E FE8°| MAPKs ¥
Aol vA= ¥

LPSE $E=%H RAW 264.7 AIZEL tjofdt ATHGE
Aol Y3 cytokineEZ EHISH Hed, tiEHA A=
2 MAPKs® NF— B7} 3t LE &8 1 mg/ml®] 5=
2 A A% = LPSE ARER A=3th olE &4
3 A7} LE $EE2 LPSE A=E RAW 264.7 A|Zo|A]
p38, JNK7} Q4ksh =9l3, ERK1/2%& 4SS JAIEHA]
23lgct 183 NF—« B9 @43} 2189l Ik —Be o 3
£ AR A LE $&80] LPSo| 9 Ik —Ba 9 #3)
£ A 5+ AL (Fig. 5).
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Fig. 5. Effect of LE extract on MAPKs activation and Ik —Ba
degradation in LPS—stimulated of RAW 264.7 cells. The cell
were pretreated with LE (1 mg/ml) for 1 h, and then
incubated with LPS (500 ng/ml) for indicated time. Detail
methods  were  described in  Materials and  Methods.
Representative  western blots of at least three separate
experiments are shown.
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il (gEIE) Yo muEIEE UEE, BN
BRENL ot SEHel  Jx, (REME) 0 dA:
“HIpRTFRIEN, FIAM, HOosaubkl, M
FEAME T AY., TR BEEEhE.” o2 st
ol sl S FSLT, mk: HOPW EBuIML, FEIML

frEEse Aol Qo EyRMMERE A, B L
FESS AEets okER AMGET gtk oln] oy AT
A o] dko] &9, P 5 EWavyl Buse] 9
19 olae] AgPATE AWE Hl sy G424 WY
g NE gagt ave Ugd zlez Algsel 2 A
o) okEz Aeusiglth ko] T FAF, okEiHo
2 oy A7So] APEALS Wyl opz}, o sk
wehe &2 gdZ avte] figd A7rt Bu HoR
o gy g B 2220 42 avte] dEiAs
o}z o7 Hizb glo] olo] B AL sKE B 2
£S5 RAW 264.7 celloAd LPSE $=d G=uj/lEdE
o] WARZ7I L e Al 19 w2 7AL
shalozn 22 A% avs Ay Bux syt
dZ ¥hgo| YoluA HW O NO, PGES9 4%
wi7jQIAlSe] AAEL NO: NO FHddEso] <3 L-of
27]doRRE NOE AR LPS 3o o3 2
g iINOSE Tl NOS AAsHA =Hol thaMzo] ok,
dtgejol mhElsEnt 2o HukSel| Tesls oz o
HA Yot?, et coX-20] 93] FAE PGEE= 9%
Hhgo] a3 A3e sln, FWYNL GwEste] A
Ao Zldd? olgEt AZWMAJAESE ek d4F
A= zFPsts Hestd Age] Tolsii=g olitel A

F5e mH B 2EF0] INOSTES ATORH NOA
e gt A dPan wg K dRs 552

AN INOSEEL 100 ug/mlolA 494 AA As}
Fou, B FEEAM HEE F2E Eo 1%:=d 1
mg/kgol A F9A A AT BolFa ok o= Hg
& FEEA TRt FFEIE YehE ARo] Wo| &
He Aoz AzEot sAnt Az dubdoz Ao by
FEo] R FE3te] B3] fE] W FEEREC
E FEE0°] ¢ 9u] giokn AZ4HEY E3 COX-2¢dS
AAFO 2N PGEAAS AATS At
2 Yege $a3 AEA HIAFAH ARIETIRIS
2 482 TNF-« , IL-15, IL-69 ML E tt2 thok
g ASUARIES X, WYkl ZH| QoA Fa
g g ot ¥ B FEES AAY} F LPSE A
g5t foA TNF-e , IL-18 2 IL-69 AL oz
9A 2 mRNA $24A Fo4d A dAlek:s 598 B
Aok HWEE 2B ALY, BR alolEskel AHL o
Astgct. 28y TNF-« 9 3¢ & FEEA Hro 9
A HAFIT, [IL-18 % IL-69 FH$ole HEe
FEE|A AlolEFIS AAS Bt JAFHE Eelstct
LPset 2 A=Foz 3] FFuhsol AREW AZUY
ATHgo]| Fojsl= MAPKsS A3 doju & ¢to
2 ol5dte] FAJAAE QXSIEIAL cytokine AYAdel o
B @A F Ui MAPKEE ERK 1/2, p38, JNKO]
A NF—¢ BE d% whg, HY ukg Sof thakst &
AzL @Eo] Tojsh= MAF AAlo|tk, HAHOZE NF—«
B AJZZ9)A inhibitory kappaB (Ix B)grilAia}l ZAglz]
o] it} NF—« B7} LPSo| 93| A=-& @7 =¥, Ik —Ba
7} QA Eal, NF-« B9F £3f7F WA NF-« B & Y
2 o]%3le] COX-2, iNOS, cytokines o2 34 w7
Ao 4AA LPS g=dtt”. dejsle] NF—« B Z4L
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Ik —Ba®] 3|2 53] doldl 4 gltk webd, LPSE §
& A= ukgo] dojubw I —Ba9 Eai7t AFEIT Ik —B
a 9 B3S wom NF—« Be A% A"ty & 4 9
o KE B FEES E dAFdA LPSE 4&=% p3s,
INK®] QAkslel Tx —Ba 9 EE oA skt v
ERK1/29] ish= AAI5HA] X3ttt HgsE &89
A= oo} e AL oA st wehd ik o
MAPK family?l p38%} JNKO] A& HY AA|Q} Ik —Ba &
e oJRste QANZAN FEZE g gn BAE
t} ES MAPKso|U} NF—¢ Bo] &4 2Ho| @ A% F,
gy dZEAse] xR GEsH HgE 4 YL ez
A7kt

olate] Ame Zjsle] B w|, sl p38, JNKO ¢l
ABt2 OAET NF—« B &4 92 53] Nogt Ad
24 cytokined] AARS AT Bl I & Yk E
g sgEio] 2z gujo] wel o]l dATet 1 ALS H
3ol BE g9E ans BaFqt Aok Ay
TN wge FEHoz {ANES Wo| FEdte Y
Z, o 59 dAxz wWo| AEEIT ok B AT
L B 2z2ENE 929 aRs 2yt A=
Aol R dopfe B2 Agd A BgS sgo
o2 oetror B 2B giEt d7: 9oyt 9o
ARHY, AERHoR o] FPZav 24 2
o] dim x| AMEE 5 AL Ao sdEch &

(A

R

o7 K%Y in vivo A4 H F& W WE 42 24
of diste] F7HHQ HAEE A olFoA FAFT A&
o ol3iE =& & e A= AE,

4 2

RAW 2647 MZE LPSZ AF3l%g o) %% & 32
29 Y5 avke 2Aek eI} g AES

1. 8% 22EL2 NEEYS A9 Jehliz] gt
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