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Anti—inflammatory effects of Chrysanthemum boreale flower

Kisun You, Chansung Bang, Kyungjin Lee, Inhye Ham, Ho—Young Choi

Department of Herbology, College of Oriental Medicine, Kyung Hee University, Seoul 130—701, Republic of Korea

ABSTRACT

Objectives : Chrysanthemum boreale flower is widely distributed in Korea, Japan, China, and Eastern countries,
C. boreale flower is also one of the herbs used for the treatment of various inflammatory disease in Korean
Medicine, So, this research was designed to study anti—inflammatory effect of C boreale flower and its
mechanism,

Methods : We investigated nitro oxide (NO) and prostaglandin Es (PGEy production by ELISA, And expressions
of inducible nitric oxide synthase (iNOS), Cyclooxygenase—2 (COX—2) and nuclear factor—x B P50/65 (NF—« B
P50, NF—¢ B P65) were measured in RAW 264.7 murine macrophage cells induced by LPS,

Results : MeOH ex,, EtOAc fr., CHCls fr. and Water fr, of C boreale flower showed anti—inflammatory effect
through inhibition of NO and PGE expression respectively, Among them, EtOAc fr, and CHCls fr, inhibited
production of NO and PGE. through inhibition of iNOS and COX-2 expression, And MeOH ex., EtOAc fr. and
CHCls fr, inhibited translocation of NF—« B P65, NF—« B P50 by inhibiting phosphrylation of Ix B,

Conclusions : MeOH ex, EtOAc fr, CHCls fr,, and Water fr, of the C boreale flower have anti—inflammatory

activity,

Key words : Chrysanthemum boreale, anti—inflammatory effect, nitro oxide, prostaglandin Es inducible nitric
oxide synthase, Cyclooxygenase—2, nuclear factor—« B P50, nuclear factor—« B P65
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7t Foh= Zpol¥o] YA S A7 AES] FH7 o o] 11210, K562, A549A|xZo| ot fii—]r Fhetdes A=
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A B HRORE  esential ol’3 EA, o] Urhis em musigon, ¢ Fle 4R To
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Ao £ MeOH F&2E3% #¥&52 Ad ., Nitric
Oxide (NO)2] XA, prostaglandin E2 (PGE2)2] HH|Zk,
inducible nitrc oxide synthase (iNOS)2} Cyclooxygenase
-2 (COX-2)¢] o4 wdS EAsi4ct. 1 A3t MeOH
FZE7 CHCl;, EtOAc, water E8&E2 F {95t g4
Z a3= Yehlgly, £3] chloroform &2 FHolu 3
5 ®5°] AR oo Bilsl= Hiolt},
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Table 1. Plant and herbal materials used for experiments

Plant  Used Part Vouchers Locality Date

C boreale flower KSY001 Yeongcheon : Korea October, 2007

Vouchers are kept in College of Oriental Medicine, KyungHee
University.

A Z 100gS HES (MeOH)S &Wi2 3ho] 110T
710014 334 §HE &5, AAEE7E ol8stq T
5% & MeOH FEE& 32.3g2 43t

2 £

oA ¥ 100% MeOH F25& 32.3g2 @5l &<
%, CHCL:# EtOAcE ol&ste £33t & 7t 5& 553}
waterZ 4.3g, CHClsZ 2.7g, EtOAcZ 0.56g & 7zt
At

—

e 2 r

2, A=gA Ad

1) MIZ HiF S LPS X2

H Ao AME-E murine macrophage RAW 264.7 AlX
L SHEA|ZFL3) (Korean Cell Line Bank, Korea)ollAl &
Fareith RAW 264,79 Az A4S ¢3t 71E HiRE=
DMEMS ARESI¥aL, 10% FBS, streptomycin  sulfate
(100 wg/mL), penicillin G (100 wunits/mL), 10 mM
sodium bicarbonate® 7I5I%ry, RAW 264,7 AZ=
2x10° cells/mLe] ¥E& T—flaske] HE3l], CO,
incubator (5% CO,, 95% air)ol|A] 37CY RACE uvjoFs}
A}, Lipopolysaccharide (LPS) 1 mg2 1X PBS 1 mo] &
Ax AESE & ARESHAT ZF AN MEE 24A7F v
3t RS AT AFE LPS AT 1AIZE Ao YojA ujF
@ F 10 ug/nl FEZ LPSE A2fsto] AEE WG,

2) MEZ=M AIE (MTS assay)
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A B FEE E BEEY AlE A4S sl fst
o], RAW 264.7 A|ZoJA MTS/PMS (Cell Titer 96TM
Aqueous Non—Radioactive Cell Proliferation Assay,
Cat. G5421—-Promega)E ©]&3lo] MTS assayS 3
th. RAW 264.7 AJZE 96 well plateo] 5x10* cells/mL
2 ZFskar, 24t Wi &, ARE Aol H7HEHA ¥
DMEM HjAJoll 1.25 ug/mL, 2.50 wg/mL, 5.00 wug/mL,
10.00 wg/mL, 20.00 wug/mLe] F=& Hste 24Xt 5
ob wijokatgict, wiYF 24417 & MTSeF PMSE 20 : 19 H]
L2 & E3st] A3t A7 vjst &, ELISA Reader
(Versamax, Molecular Devices Co., U.S.A)ES o|&3}o
490 mollX FFES S5

3) NitriteQ| &gt =8

INOS9 &4& #Est7] flste], NO BAAHE &4%59
o} RAW 264.7 NZ2HEH A" NO <2 Nitrate/
Nitrite colorimetric assay kitS ©|-&3lo] A|3zZ o &3}
= NO. 9 FHEA ZFstgen, Ad Wi Cayman
Chemical Company®| A|AJe] w2t skt

Ay

4) PGE2 &% &F

COX-29] E4& AR $i8te], AEZE W PGE:S] %<
A3l AL NO assay9t BUe oz AHzd &
AS Fsted {El® PGE:Y 4L PGE; EIA system
(Amersham, RPN222)2] Z2gZo| ula} 2Astqct

5) INOS &zt =5 (Western blot)

NO9 AL {L3l= a4¢l INOSY izl whg ko
2= A2 FTFE A 3l western blotting 4
Algtgth, AEE AT A|ZE Eol PBSE 23] Aol &
Pro—prep Al¢F 100 x LE 718t —20ColA 1087 =X
3t 5 4TCoA 12,000 rpmeZ 1087 94 EE5te AS
e At Foj A=z i <l &HE Pro—measure
AlekE ARgE] ©iiE F=E sk, 50 wgd 9HEs
Hatel AE wmel Tgsto] 95ToA 587 7HEg &
—20ColA  E#sigc, " MEE 12%  SDS-—
acrylamide gelolA Z7]%9% A]7] & PVDF membrane®
2 gWAS transferA]FHTh Transfer’} Y membraned
5% skim milk 890 A2oA 1A]7F blocking A7l £,
iNOS primary antibodyS 5% skim milk 8¢ A}zl
H &2 3|45t 4Co4 overnightdtgltt., thad TBST
2 58X 33 AMFS F, mouse?t goat secondary
antibodyE 1A17F &<t Aol wikAlFTE ohAl TBSTZ
1084 33] A3t & ECL Western Substrate (PIERCE,
#3216) 8N} 187 FEA & X-4A ZE (Kodak)dl =
EXNA dABIEI, TotalLab V,2.01 Software program=
ol|-g-sto] skt

6) COX—2 izl = (Western blot)

PGE,Z A= COX—29] thlzl utgeko] njx]& F3
S AR {8t INOS 43 72 ®WHOo=Z western
blottingS AAIEIATE AIRE A3 N EE Ho} PBSE 2
3] Bojdl & Pro—prep Al2F 100 ¢ LE 7kt —20CelA
1087F A3 5 4CoA 12000 rpmeZ2 1087 94 &



A= 2Y e 84 AT 33

gt AL Aot Ao Ax '4—'1 £ —%
Pro—measure A|¢FS ARE3] Tl & st
ug® TS Hsto] WE Hu et EFste] 95 C°ﬂ A5 —Er
7tget & -20ColA EHSgTt 4" MELE 12%
SDS—acrylamide gelolAl  #A7]|95 A1 * PVDF
membrane® 2 TWALS transferA|FH Tt Transfer’}
membranes 5% skim milk 8o ALo]A 1A7H
blocking AlZl %, iNOS primary antibodyE 5% skim
milk &40 A3zl v EHE 3|43t 47To|A overnight
sttt oY TBSTE 584 33 A& £ mouse
secondary antibodyE 1A1ZF FQt A4 wiFAHA o
Al TBSTZ 1084 33] AlZgt & ECL Western Substrate
(PIERCE, #3216) &9 187F HeA|7l & X-4 IE
(Kodak) 2.2 @%4st4ict.

7) NF—¢ B 25i2k =8

iNOS@F COX—29] HARIAR] NF—« B2 Hdo tigh Al
29| FFE =AY 93l Western blotting= AAISFAT
NEE AT AIZE Hol PBSE 28 AojWH & Nuclear
Extract KitE o]-&ste ©hildsS FE3K9tt. dojzl A=
W od 8HE Pro—measure Al%E ARSS] ©E &
£ Ak, 100 ugd dAE FHoto S e} =3tst
o 95 ColA 587 7FEs & 20 TollA Edsiact &
AE AMEL2 12% SDS—acrylamide geloll A7]%9% A7l &
PVDF membrane® 2 WA-S transferA]Fth, Transfer
7} 4 membrane2 5% skim milk-8-2jof] Al2oA 147+
blocking Al71 &, I¢ B, P50, P65 primary antibodyS
5% skim milk &0 e HEHZ Mt 4 CToA
overnight 3tk oS & TBSTE 584 33 A3 &
mouse secondary antibodyS 1A|7HsQ Aol A vFAIR
t}, thA] TBSTZ 1084 33] A%t & BCIP/NBTA|2FS
o|-g3te] WABIHTH

i)

3}

L A2 Z 328 2 2829 49 24 A%

1) NZ =4 AR

MTS assayS ©]8€3F 1,25 ~ 20 ug/mle] F=ollA At
= Y AEzs4 A¥EE a8t 2 23 MeOH Ex,
Water Fr. EtOAC Fr.& BE LA AEZEAHLS YeE
A ggront, CHCl; Fr.olA 10 wg/ml, 20 ug/mle] =Y
o ojZ3} ¥ 2S5t cell viabilityZt 22 79.3%, 62.9%=

Rt (Figl)

Fig. 1. The effects of C. boreale flower extract and fractions on
cell viability in RAW 264.7 cell.

Cell viability(%/Con)

2) Nitrite 252k 5

LPSo] 93] RAW 264.7 AIZ28RE BAHE NO9 U4
Nitrate/Nitrite colorimetric assay kitE o]&3dlo ANEZZ
o] ZAS= Nitrite?] FE|2A 2Aslgon, Ag HHe
Griess A|9F& ARE8lY Cayman Chemical Company?] A
Hell wet st

3 A 5 ug/mee] B=NA Nitrite AAJo] thzrol H]
3 MeOH Ex, CHCls Fr .3} EtOAc Fr. water Fr oA Z}
Z+ <F 38%, 18%, 30%, 53% &8ttt (Fig2)

%

[T oncl, fr EDA

NO production(%,/Con)

LPS{ 10/l

Fig. 2. The effects of C. boreale flower extract and fractions on
LPS—induced nitrite production in RAW 264.7 Cells. # : p{0.05,
compared with normal, *** : p(0.001, compared with control. The
data were expressed as the mean = SD (N=3).

3) iINOS 231 =X(Western blot)

Western blottingg E3| A= Z2o| RAW 264.7 celld]
Al INOS TreiE o] W] u|x|= g3 Felstyeh. 1 2
I}, INOS Fdefo] = H|3] MeOH ex.oA <F19%
CHCl3 fr.ol|A <F 98%, EtOAc fr.o)|A <F 0.5%7} 43R
o}, 2 water fr.olAE 153% F7F8tct. (Figd)

INOS

Ner Con MeOH ex. CHCl, fr. EtOAc fr. Water fr.
. boreale (5 py/fal)

LPS (10 py/nl)

Fig. 3. The effects of C. boreale flower extract and fractions on
LPS—induced iNOS expression in RAW 264.7 Cells,

4) PGE2 oH/g Fé’éi

NF E 2B 9@ C0X-29] BHE 2ARH] 919
AZ PGEZ-J ke ST 1 AW, PGES] Aol
tz2o] Hl8) MeOH ex. oA ¢ 24%, CHCls fr.ojlA o
88%, EtOAC fr. oA 10% #4353t 18 water fr. o]
A= oF 16% S7Ft3ich. (Figd)
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Fig. 4. The effects of C. boreale flower extract and fractions on
LPS—induced PGE, production in RAW 264.7 cell. # : p<0.05,
compared with normal, * : p{0.05, ***: p¢0.001, compared with
control, The data were expressed as the mean *+ SD (N=3)

5) COX—2 28 &5

Western blotting2 £33 At & F&E9] RAW 264.7
celloA] COX-2 T o] Wdof| u|X= HIE FRISHA
o, 2 A3, COX-2¢] drdzo] tizxto| Hg] CHCls fr.
oA ¢k 37%7} ZHABIE I, EtOAc fr.olAe 23%7t HA4s}
Aot 23U MeOH ex. olA= oF 26% Z7F5I9aL, water
fr.ollxl= A9 A3t ¢ldh (Figh)

cox-2 —

[B-actin

MeOH & CHCI fr. EtOA fr, Water fr.

. borsale (5 yy/at)

L85 (10 y/ad)

Fig. 5. The effects of C boreale flower extract and fractions on
LPS—=induced COX—2 expression in RAW 264.7 cell.

A & 2250 93 P50, P65 S =AY 3|
P50, P652] A1l Ik Bo %S AHsigct 1 At
AZE A 1kBO ol 39% Fadi=d s A= £
MeOH ex.olA& 2%, CHCl; fr.olAE A9l HA gre o
Blen, EtOAC froldy 15%7F Zastach Iy
water fr.olXe 60%7F #&sl dS FEAEG Ik B7}
o} Fastict (Fig6)

6) lx B &SiZF =X
AL

5]

P-actin

Nor Con MeOH ex.  CHCl fr.  EtQAcfr Water fr,

Choresle (5 vy/st)

LPS (10 pg/nl)

Fig. 6. The effects of C. boreale flower extract and fractions on
LPS—=induced Ik B expression in RAW 264.7 cell.
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7) NF—« B (P50, P65) &l =X

A & Z225o] P50, P652 Ao = WIS &9l
sttt 1 23 P50 IEEE thRTel Bl MeOH ex.
oA, 28%, CHCls fr.o)|A 42%, EtOAC fr.e} water fr. o]
A 22 36%, 22%7F AL, PE5Y WA Rl
H|3] MeOH ex. oA, 18%, CHCls fr. oA 22%, EtOAC
fr.olAd 20%7t Ztzb st v water froolAde
8%7t F7Vstatt. (Fig7,8)

PARD -n-uh-

Nor Con MeOH ex CHCI, fr. EtOAc fr. Water fr.

€ boreale (S yy/at)

LPS (10 py/ud)

Fig. 7. The effects of C. boreale flower extract and fractions on
LPS—induced P50 expression in RAW 264.7 cell.
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Nor Con MeOH ex CHCI, fr. EtOAcfr,  Water fr.

€. boreale (5 /st

LPS (10 yg/sl)

Fig. 8. The effects of C. boreale flower extract and fractions on
LPS—induced P65 expression in RAW 264.7 cell.

I F
=% C morifolium= A=, 1 £& 7Axste ghef
A FHEHBHZ AMsHY, 3= C indicum® 22 Sy
oA Ty HHOR AR, FooAe HESR A
gttt Az zpole oy BE RS HifkAYlE &%
o] QtH?. A O borealeS A= ZHX|OA] opAYEtH, AE
Hei7t A= C indicum™ W FASIER, A= & ¥
FHog AMEE FAoE Ay

53] WS iEEA 7 e Bl 7P sty aEiEE,
BAERS X2kt 78 wol AMET?, o] it a5
FE5 283 7ol Stk & 4= ik

UL 55 9E, A4%Y 59 4L Y,
et G52 o, HTh 2% T, AEH FE =4
AAAG, =3} 52 U 5 Yo,

2 A¥A  AME RAW  264.7 cell& murine
macrophageZ4] gHg|g]ote] AZHAAEQ] LPSo o8 Az
o] NOS :A7} 843t =¥ Alxe] dFuhgel Fasgt Ax}
Ql NO s=7t F71H "ot olgjgt Ao o3 AlzsA
S 2He BAEY EAAAS Y8 988 ARgET g,

2 AYPoH= MTS assays o83ty 4= 29| Ax=
A4 ARE Y89 1 23 MeOH ex, Water fr,
EtOAC fr.2 EE FZoA AZ54ES Yehr| o,




A= 2] Y 84 AT 35

CHCl; fr.o|lA 10 wug/ml, 20 ug/ml9 = u iz}
Haste] 548 Uehflch mekA ol AFoAe AlEZ
=40 gle 5 wg/ml F=E AES APstuct.

NO= g4, ¥y 7|e& FF 5= IAE T4
(synthesis)@}t thFet HAUSZo| Agate, IS8 HY
o F8% QAP|THV EF NOE AAAT 2FNA A7
HqEEZ, AHz2HEER = o] X% B4 (second
messenger) 2 ZHg3l= Aoz A#ZA free radical EA]
NO9 g2 TEA otu|iilt =8A o ofgt A=3 TH
Qon Ao AEAAYE AYAEH =84 guanylate
cyclaseZ7t A=HTh NOE Akt A HJa4(NOS)d )3t
o] arginine®2XE FAEn ojul NADH (Enoyl—acyl
carrier protein reductase)®} 7 tetrahydrobiopterin®]
za4R Agshe Aoz d#A At NOE iNOsd <
3 WA= INOS= YRAS Bhgate FAE olste
= BHoE A7 tEFe] NOE AAdste, 93 8%
of TS, &F NxEo mIel FFxA 9 AE ZHs}t
Agt, AT 22 AdoA= 4 EH]E NO7F IAL F
Z Y o|AEl FAES dosA "ot agBRE ot
NOE AA7]= INOSY &S dAISHAY Tuld ddS
AA o= AL W2 I3 FAWolA X5 Fa3d TA]
E] i glq_lwo)‘

B Ao A= LPSo| 3] RAW 264.7 AZZEE A
H NOY %& &7stgon, NO HaLFS &g & RAW
264.7 celloA INOS Tz Wdo nx]= W3S FRlst
St

a1 Ad A= 2 FEE 2EL INOS IEi NOAA
< dABtY Fdans Jehdde 23E 4o, 222
Z5 BEEEAA 7MY B2 2a9E Ueilie AeE AzEr

Cyclooxygenase (COX)= BARA, A|xdbo)] ZA5t=
arachidonic acidE prostaglandin®2 HZA|AH GF2Hgo
AolA Sag mi7HARl prostaglandin®] F/dS =HEshH
transform cell, 9] ot FF, E= 2o Qs I
£ = Aor AEHA 9on T isoenzymel COX—1
T COX-27} QIoph?) COX—1L AL Arejol|lA wrdste
AEH BHE A Ve da 22 AAY FA /A0 &
o, COX—2& g=o|u} oxidative stress, 7|EF @Y Hb
Al AlZEE A2 mitogen)H AFO]E7RI(cytokine)Foll 2
3, AEY wdo] FThsEd,

o] COX &4 & 8 AHEo| HIE PGEz°lH, €534
3, AZHHGEAS, TFE A8y HEdA Fag 9 o
o, B3] g% Whgo a3 2= njAfdEcy?,

AP A= Western blottingg E8] A= £ =&&
1 BIES o]g3le] COX-29F COX—-2 @F 714 o
H PGE:9] #azS S5t

AZU PGE,9] AL AZFFet A3 CHCl; fr. MeOH ex,
EtOAC fr. oA &I} Q= AL=E YUeyth 53] CHCL
fr.ollA 713 &3zt Hojwtt,

A & FEE0] COX-2 Tujde] Wdo| n|x& HEE
18t A3 PGEANAMAY CHCl; fr. oA @3] 7P &
o] A=A EtOAc fr.olAE A7} =92 MeOH ex.
A a7} ¢lo] MeOH ex, 2 AL COX—-27} ofd &
f47F Aot A0E AZE R,

NF—x B ©dido] Add 9 Hya AZyoAe <
2] Wzt wet 3 Zgo] AAEE= EAAE AW A AR
dFoln, WASEEYY kappa light chain FHAE
intronic enhancer®]] £&5F= 11719} nucleotide®] 235}
£ o] thlAZA 1986 Send} Baltimoreo| 2Jahe] &
LAEGT NF—« B AARIAES 48 7H4] subunit®
A% homo— EX heterodimeric ©|ZFAEZA ERAZ
o dA U, NF—¢ BE F449 N2E A9t
7 2AoA ALY ojtout W= AF, WY, NZAA
AHapoptosis), Y, ZAYPY T oFe 75S YTl
A Ui, B8] gEWAL encode inflammatory
cytokines, adhesion molecules, chemokines, growth
factor (GF), COX-2, iNOS 59 & a4 A= 3
2 2¥FoRA 92 vty LA YpY, TR
= R T/ NF-« B7F 424 Sletl, NF—« BL(P50),
NF—« B2(P52), Rel @<l RelA(P65), RelB, c—Rel 5°]
glom, FAHSE NF-¢ Be tiEe] AEolq P503t P65
2 Belt T 7 Sh9TE wMAR T4 oIFEAt )
4 EAIE, NF— B SIS Ik Batm Bele Sol
AA el EFAE o]F ik Ik B oM ZHA7F Q=
g, IxBa, Ik B3, It By, Ix Be & Bcl-37} Ut}
Bel-3&= Hz @gQdRtol UHRl= ¥k A E4olth
°]% P65 : P50 ©|§A(dimer)E Ix Ba of 23] A==
4], °o]& TNFa, IL(interleukin)—1, LPS, dsDNA®]
IKKp 7F &A3t =Hof Ik BE 43 A7|1 Q4skd Ik B
a + ubiquitination®] &J3 =] EFESZ o|F W
P65 : P50 o|¥A|(dimer)7t felEo] AzF=RE 3 ko
2 olEate] AARIAZA &g "tn gEA Yot

2 AoA e A= £ FE289 93t P50, P659 4
A7 98 A=W P50, P659] AAIQIARRL Ik BY %=
Attt I A A £ FEE0] AlZyA Y Ik BY
AABLE AAISte] P50, P657F MEZZAZRE & ko g o
ot AARIAZA 2Zg3HA she RS JAISke a7t 9
= AL & = Atk ALE S E o 4 £
£ E FoA MeOH ex, CHCl; fr.2}+ EtOAc fr, oA &<
=z a3 Jehde, B3] CHCLs fr.oAe 73 g2 &
7} Uehdths 2 ¢ 4 At

AEHOoR WEYEHS S50R EEERe] R AR
o] 7hsd A= £ FEE 9 HIEY IdF &4 AEEn
NOA4Z PGE, BAIAE &3 FEF: axE vsle
Aoz v FHct I F CHCL, fr.@} EtOAc fr.+ iNOS$}
COX—2¢] 4@ YAIE 38 NOAYT PGE, & FEAAE
Ste= AoZ YeRti, MeOH ex, CHCL, fr, EtOAc fr.of
A= Ik BY QAEEE SAISte] NF-« B(P50, P65)9 °l&
2 oske EiE Qb AoE ekt

o

<
At Zo] g A 71HS ATy Y3k LPSE A=
% murine macrophage A|Zo| A= £ MeOH FE&EY
CHCl;, EtOAc, Water £3&EE& T3t & NO ¥ PGE; A
A INOS ¥ COX-2 ©@id Hdg E3sta, AN=ZY
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kB p50, p659] & U HdFS dAst thadt &2 6.

ZES A3
1. MTS assay 23 MeOH ex. CHCI, fr. EtOAc fr. 7.

Water fr, 5 ZtZ} 5,00 ug/mL 9 F=olA A|lZE4
= YERA] 3T

2. NO 84 &4 A3} MeOH ex. 2 o 38% AAsIHL, 8.
CHCI, fr.& oF 78%, EtOAc fr.& <F 30%, Water fr.
2 oF 53% SAISHY T

3. INOS Tid ds =4 Ayl MEOH ex. 2 °F 19% A
st9al, CHCI, fr.2 98%, EtOAc fr.& < 1% A8t 9,
At
AA .

4. PGE, B4 23 ZAF MeOH ex.2 ¢ 24% A3
I, CHCL, fr.& 9F 88%, EtOAc fr.& °F 10% %A 10,
3ttt

5. COX-2 oz vg =4 ZAx CHCL, fr.& < 37% 9 11,

AstA L, EtOAc fr.2 oF 23% AA|SFH T}

6. Ix B NF—¢ B(P50, P65)2 w3z &9 Avl MeOH

ex, CHCI, fr. EtOAc fr.& Ix BY <lAEE A5} 12.

NF-¢ B(P50, P65)7H AlZ#] U2 o5k AL A5t
£ Aoz v

13.

o] Y A} A= £ FEE W EIE0|
2 717 B3l 4 . BE FEE U 2320

A FE 4ol AL, 53] CHCL; fr.oixe] 4 24 14,

o 71 EIstAT) ol AT A= FolF YAIA i
By BHog AR TS thoksl g4 Aste] ®rt A
FHoz 388 5 A 1, FEF A= TR Ao
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