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Abstract

Objectives : Recently, Herbal-acupuncture therapeutics has been used for the treatment of
inflammatory diseases such as rheumatoid arthritis. Especially, we have been interested in chemical
mediators concerned with inflammation such as prostaglandin, cytokine, nitrous oxide. The purpose
of this study is investigated that the effect of Chelidonii Herbal-acupuncture solution in
lipopolysaccharide-stimulated RAW 264.7 macrophages, performed several expeimental items : those
are prostaglandin Eq nitric oxide and cyclooxygenase-2.

Methods : The cytotoxicity of Chelidonii Herbal-acupuncture solution in RAW 264.7
macrophages were measured by MTT-based cytotoxicity assay. In order to observe cyclooxygenase-2
mRNA expression in lipopolysaccharide-stimulated RAW 264.7 macrophages, RT-PCR was used.
Prostaglandin E; formation and nitric oxide production was measured by competitive enzyme
immunoassay and Griess assay.

Results :

- 1. The MTT assay demonstrated that cytotoxic effect of Chelidonii Herbal-acupuncture solution
in RAW 264.7 macrophages were not appeared before concentration of lmg/m{.

2. Chelidonii Herbal-acupuncture solution inhibited cyclooxygenase-2 mRNA expression in
lipopolysaccharide-stimulated RAW 264.7 macrophages.

' 3. Chelidonii Herbal-acupuncture solution inhibited nitric oxide production in lipopolysac-
charide-stimulated RAW 264.7 macrophages.

4. Chelidonii Herbal-acupuncture solution inhibited prostaglandin Es formation in lipopolysac-
charide-stimulated RAW 264.7 macrophages.
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Conclusions : On the basis of these results, It was shown that Chelidonii Herbal-acupuncture
solution is significantly able to inhibit the production of PGE: and NO, as well as COX-2 mRNA
expression. Our results may prov1de new mechanism by which Chelidonii Herbal-acupuncture
solution accounts for its beneficial effect on accelerating wound healing and anti-inflammation.
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1) Mlzufet

Macrophage cell linegl RAW264.7 cell&
Dulbeco’s modified Eagle’s medium (DMEM)
off 10 % fetal bovine serum (FBS)o} Zx3td
folof X 37 C, 5% CO295 % Oy 212 Hj
orsla, vjorole 29utrt wmBkElct,

2) Al

ujeFol.& Dulbecco’s modified Eagle’s me-
dium (DMEM), fetal bovine serum (FBS) %
L& GibcoBRL (USA)oll A £<I51H, 3-(4,5-dim-
ethylthiazol-2-yl)-2,5-diphenyltetrazolium bro-
mide (MTT)2 Sigma (USA)M -+{lst,
PGE; assay kit Amersham pharmacia
(USA) oA 743ttt =g NO detection kit
+ Intron Biotechnology (Korea)oll A 121314

i, 9] gt Aok Sigma AEE AHESHA

£

3 BEFRS MESY HA

BEFES FZo] BE AEZEHL FAsH
$i8te] MTIT-based cytotoxicity assayZ A3
2ok ole AlzuigelA Az & FHst=
Bezn, dopglis AZe mitochondrial
dehydrogenase7t 7]& MTTE ATE 79
formazan© 2 WIA|7|= 2H2L o|&3F 7o)
M, &% (Optical density)®] ZHe Ao}l
A 48 BBt AEEH A%e e
o) Abz4o] wa} o6z vrehf ek

AE SR (CL %) =(1-FEZL EE ),

Macrophage cell2 10 % FBS7F &&=
DMEM £ oflA 5 % CO02-95 % Oy, 87 T &
=7t fAEE AZE g7ioA st 2
g3l F AEZE ZZ 96 well plateo] wellld
2.0 x 10'9] HE$7} HEE B35, g
100 W& A7tech EERS AF5ET 01
ug/ml, 1 ug/mf, 10 ug/me, 1213 100 pg/mio} =
TE AR8t1, AEFKES AASHA] & AxF
<& gzFog g 1247452t 5 % CO2-95
% air, 37 T %7t |AHE AlE BiF7IoqA
vjorst 3, MTT€ % (MTT in phosphate buf-
fered saline)& 50 uf 7}3t ¥ SR vy TYL=E
ol Yol &R GA dho] 47 FU viY
stelth 1 % Ag:@w AAs32 DMSO 100

g Wlelod WAEE £3A7 ch ELISA
reader 2 560nmo} 4] lfr T2 A5yt

4) RNA 22

wlekEl macrophage cellol B/EZEY LPSE
24 A7 AR T wgFAE AAsH
th2ol& trypsing o] £3to] AZE wiFHA
uiholl A BaElAIZl &, 94 EEste A4FAE
A ABEL A ZGE test tubeR &ZTH 2o Al
ZE homogenization A]7]7] ¥t Zt tubeo]
1 mfe] RNAzol BE Z7}8tge}. Chloroform
100 W& 7}s8ta 162 ¢ & £ o 5&
7+ skt 12,000xgol A 1682 94 &¢
stol 4fzolo] e %ol isopropanclg 71t
T4 °C°“’\1 15%_’%} sk 12,000xgof A
1587 ¥ gt} AFHE AASHE 75 %
ethanol 2 washmg 3 A} 12,000xgolj A 168
20 €4 welstel totel RNAS F&stoich
RNA =72 260/280 m® 43¢t
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5) RT-PCR  (reverse transcription-polymerase
chain reaction)
JANEZEE total RNAS Eej8t3, Ee)
% RNAo| Q8AHEAS Yol (DNAZ BHE 3
COX-2 AR F%& ¥ primerg 71
RE Al@stol cDNAS U3 z
%6]—9&5}. Total RNA 1 ugoj random hexamer
2 WE 9ol 65 ToAM 1087 WA £
AMV 9 HA} f4 1 uf, RNasin 1 u¢, 10 mM
dNTP 5 uf, 10x buffer 5 uf, 50 mM MgCl.
R Fol2+E Hstoq ¥ 8% 50 u= 3
of 42 TolA 1A BESA1A cDNAE FA3t
A 9. PCRE PCR #%3} 7|14 (Perkin
Elmer 9600, USA)o|A template2 3|4%
¢DNA 1 u, Taq polymerase 2 unit, 2.5 mM
dNTP 1 40, sense primer 10 pM 1 yf, anti-
sense 10 pM 1 ¢, 10x buffer 3 w0 L Eol&
. TE st & 30 w7t ElA sk, 94 Tej
Al 5E7E 13], 94 Tl A 30%, 58 ToA 30z,
72 TollA 30x4 303] ¥HSA|7|aL, 72 TolA
27 13] A gste] 1.2 % §d AoA A7 g
% 3}ttt Internal standard2+=
A cDNA9] g%
o COX-2 §AA AFA=E HAst¢ct zhzh
9] primers gene banko] S&%F GrjiAgEES
asto] Aetoct

cyclophilin
g ge yyoz FE3

COX-2 primer

Sense :
5-TGCATGTGGCTGTGGATGTCATCAA-3

Anti-sense :
5-CACTAAGACAGACCCGTCATCTCCA-3’

Cyclophilin primer

Sense : 5-ACCCCACCGTGTTCTTCGAC-3

Anti-sense :
5-CATTTGCCATGGACAAGATG-3

COX-2 9 cyclophilin®] 27|+ z}2} 583 bp,
299 bpE 319k

PGE;9 2ulaFe 24317191519 competi-
tive enzyme immunoassay WS Al¥s}gic).
96 well plateso] HAAZE 197 sjETt £,
HEAES H7tste 24 AHEL Mgt Al
2 E 2835t7] 95te] Zt wello) buffer AS 20
w# Y3 Z BE 5 Ao 1087 WAg
5 A =Z7 885 2N 50 WS goat anti-mou-
se Ig7} coating® %74 & platec] &FZich FA
9} conjugate 8-4-& A&
A 1A17F ¥1x]|3t 3, wash buffer2 4% A% 3}
3 A 8o 150 LLQ/WeH§ Wi Ao AHg

mell A 238kl

vzt 50 WA d o

b B |

7) Nitric oxide (NO) &6l £H

NO¢| Hulgg ZH4s7]9lstd  Griess
assay (Green et al., 1982) A}-g3to] NO9
Hulgke =319t 9%well plateso] macro-
197k whjekst &, ARRESHS
H71ste] 24 AI7HEQt i 3} ot I og Al
Zo] vjokale 100 WX 48 3slo], griess rea-
gent (1 % sulphanilamide + 2 % phosphoric
acid, 0.1 % naphtylethylene diamide dihydro-
chloride) 50 uQ/VJ Z+zt A7V T Al 2o 10
%, 550 mol 4 =43ttt NO
9] =5 = sodium nitrite (NaNO2)E 348}
2224e B4 A9

phage cell&

Hxol urx|3t

F

TEE 248 ¥
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8):EAIAME

KB#sRE SPSS Window program (Ver.
10002 FAsIYen, BE MEGS Tt
E¥#E (Meantstandard error)2 e Q)
3, §ol4e p<0.052 shelth. ERAEERNE )
CERE WA A% A% 24L St
dent’s t-test'®2 A X3t

mz =
1. HESMo| o= I8

AAFEEFEE S 0.1 ng/mld, 0.5 mg/ml, 1 mg/mf,
5 ng/ml 2 10 ng/mt®] FEE wjoFE thAHE
o WEEBS WIY AF tzTol A
97.66 + 6.57 %, 95.11 + 7.49 %, 86.43 + 5.54
%, 62.99 + 6.28 %, 121 61.11 + 597 %=
Gehikoh o dld ATE HBMAHENES 1 g/
n09] SE7HA RAW 264.7 AN ol A S
sz o3 (p<0.05) E40] g el
3t} (Table I, Fig. 1).

2. COX-2 mRNA 3ol cHst gt
HIRFREHH o] COX-20} g RT-PCRE Al
Table I. The cytotoxic effect of Chelidonii

Herba on RAW 2647 macrophage
cells by MTT assay

Group Average Viablility
Control 10000 * 5657
0.1 mg/m¢ C. H. 97.66 + 6.57
0.5 mg/m¢ C. H. 95.11 + 7.49
1 mg/m¢ C. H. 86.43 + 554
5 mg/m¢ C. H. 62.99 + 6.28
10 mg/m¢ C. H. 61.11 + 597

® . Mean * standard error

: Statistically significant value compared with
control group
C. H. : Chelidonii Herba

Relative viabliity(% control).

Control 0.1mg/ml  0.5mg/ml  1mg/miCH  Smg/m!CH  tOmg/mi CH
CH CH

Concentrations(mg/mil}

Fig. 1. The cytotoxic effect of Chelidonii Herba
on RAW 264.7 macrophage cells by
MTT assay

o

Hste] COX-29] mRNAMHo| thet &2
Yoz Prisgc £ AFolH g2 e
2 #he] A¥Z9) COX-2 mRNA HA$ES
Hatolck. SA AR 5 wg/nt =) LPSE A
3 oAl 10.24 + 2.128 uElUA SA8HA
02§98 Z7hE ek wEel] 5 ung
£ LPS @ 0.1 ng/n¢ FBSEHNS A2
3} oAl 6.85 + 0.68, 5 mg/ml Fx< LPS
91 ngmt ARFESES AU ToME
5.14 + 0.712 vEh} LPS g Fof ulsiA
SARHOR §I7 (p<005) FAE Yehy
ot} (Table I, Fig. 2-1, 2-2).

RCH Jl)“ -

Table 1. Effects of Chelidonii Herba on expres-
sion of COX-2 mRNA

mRNA jon
Group express

(OD)
Control 1

LPS 10.24 + 2.127

LPS + 0.lmg/m¢ C. H. 6.85 + 0.68"

LPS + Img/m¢ C. H. 5.14 + 0.71*

® . Mean + standard error

" : Statistically significant value compared with
control group

: Statistically significant value compared with
LPS treated group

C. H. : Chelidonii Herba
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Relative COX-2 mRNA
expression (0.D.)

Cantrd s LFSH0.1mg/ml CH - LPSHImg/mi CH

Group

Fig. 2-1. Effects of Chelidonii Herba on expres-
sion of COX-2 mRNA

Cyclophilin

COX-2

Fig. 2-2. Effects of Chelidonii Herba (CH) on
expression of COX-2 mRNA.
RAW 264.7 cells were exposed to LPS(5
wg/mf), LPS + 0.1 mg/m¢ C. H. and LPS
+ Img/m¢ C. H...
M : Size Maker
- A : Control
B : LPS

C:ILPS + 01 mgm¢ C. H.

D:LPS +1 mym¢ C. H.

3. Prostaglandin E2 44 Mof| o|x|= A&t

x| A9 Prostaglandin A4 &S XA}
3t A HAZoI AL 118421.11pg/well S =2
Uetd ®hd, LPS HeEoAe 311 + 195
pg/well2 {94 (p<0.05) A F7Hstsict
EZF LPSo| BEREHES 0.1 ng/ml L 1 mg/
mE 25 Zoj s 807+16.35 ¢ 259+20.11

Table II. Effects of Chelidonii Herba on PGE,

synthesis
Group Prostaglandin .
Ex(pg/well)
Control 118 + 21.11°
LPS 311 + 19.50°
LPS + 0.1 mg/m¢ C. H. 307 + 16.35"
LPS + 1 mgy/m¢ C. H. 259 + 20.11*

® . "Mean # standard error

" : Statistically significant value compared with
control group

* . Statistically significant value compared with
LPS treated group

C. H. : Chelidonii Herba

@
=4

Prostaglandin E2 (pg/wel
S
<

LPS+0.1mg/ml CH LPS+1mg/miCH
Group

Controt s

Fig. 3. Effects of Chelidonii Herba on PGE
synthesis

2 el LPSo] HlaiA -ols (p<0.05)

7239t} (Table T, Fig. 9).

4. Nitric oxide dof| o|x[= F&

)z Fo| A9 nitric oxide FAYLE ZANE
A AAEo A= 0.98:0.02 4 M HEE e
W dhel, LPSZo A 16.02:2.27 ¢ ME &9
3HA (p<0.05) Z7tstch ®3 LPSo| g/Es
BN S 0.1 my/md 9 1 my/mE A3 FolA
L 10544275 4 M 2 7.41+1.98 4 M2 $-2]4
(p<0.05)A Uhettt LPS Hzjzol] ulstel 7t
4394t} (Table N, Fig. 4).
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Table V. Effects of Chelidonii Herba on NO

synthesis
Nitric Oxide
Group Synthesis (z M)
Control 098 + 0027
LPS 16.02 + 2.27
LPS + 0.1 ng/nt C. 10.54 + 2.75"
LPS + 1 mg/m¢ C. H. 741 + 1.98"

® . Mean + standard error

* : Statistically significant value compared with
control group

: Statistically significant value compared with
LPS treated group

C. H. : Chelidonii Herba

PSHO.Tmg/miCH  LPS+Img/mi CH
Group

Fig. 4. Effects of Chelidonii Herba on NO
synthesis
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gl AL, B0 WTEHo), AV K&
gwao), AN e EImgol 4 Wg 29 5
7} ASE A3

PGE 459 35g w4 5 <9 ¢ A
gHog Fa% EFZ Aug &A= ¢
AAoA Feid B2A YA ARl H,
PG+ phospholipd Az, COX % hydropero-
xidase7} Tost= YA Arspgof o3 A
HEG?. o|F PCE: W4 wdeds ¢
27 IL-18 , IL-8 W TNF-a o] o3 B4o] &
L5o] bradykinin®t Z-& 73 UdEH Y
A4EE A 4F A, AVtE AF 1
A FEY AT WA Fad 4% &
9k ofue} A gstR e A 2xAFS5o 28
o J244eS fudith. £ PGEx= T54|
Eo| zZ+-gste] WZAEL (osteoclast)®] A
I (preosteoclast) & R =8t= 2Hgo] rta &
oA Yk,

COX% arachidonic acidS EoHA% £+
(intermediate)Q] PGG22} PGH:2 HEA|7|
g, o] &4 @A COX-13} COX-29| F717#]
FH2 A5t Roz god A, COX-1
< 239 F4 a0y HFAAE 2 2
ol AAgict. Z+ 22l BF9 A, HE
H3l (cell division), A9 (mucus)¥ FehAtd
(bicarbonate)®] A/ Foll TAdte I4AZQ
prostaglandin®] 92 zAFc). o}#3 COX-
o) #43}E NSAIDs7t AsgezHi 3
lAlstAIRE YH} A Hag W gd
o 24 (antiplatelet activity)o] vtebdT.
Holl COX-2& ot Ao 22 A=
5 454 AlE (inflammatory cell)ofl A =
Hil, 53 4580 =8 O 9%
oA %9 prostaglanding gZit £
WAERARA Fa3 ¢S sk COX-1&
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ZR%A A SEER goug COX-19
oA g2 A9 g Mg COX-2 A3
= 1A Hglth AgE e COX-2 AL
z3 $2& F2A7 4 & v COX-1
= Age 71HA 7] qEd YFBANA

2ol NSAIDs+= COX-13 COX-2E 4|
Ao AAEIAY B 74849 COX-
o] oFzbe] AEA S ZT A: S|,
NSAIDs: 748 £3] Ausl A4 29 sht
o] A%k, o] NSAIDs®| AL§O2 QIste] ¥2tg
o] HI¥alA| WAt} whets, NSAIDs9] 3¢
Z 53 9 A% ERSHE N B5E 7
WA E o]g3t NSAIDso|A &3] vets 9
2o Hahge gle A9l COX type 2 A3)
A (selective inhibitors of COX-2)7} o]u] 7%t
go] dAIA AgE T ok
AsHE A (NO)e AAAT A 433
9EA, AFZHEL Et oRAPER (se-
cond messenger)Z Z&35t= Zoz A
free radicalo|t}. M Ao|E endotheliumderiv-
ed relaxing factor (EDRF)2 &2z A% A
ZIA o] =t NO= F3:434%,
ZAAAS, AZEAAZTAA 2L ey
uaso] g NOo| g4 84 ot
FEA o digt A3 TRo] glem dd
AL HEY 84 guanylate cyclase
At At AE ASEAL PAHES
(nitric oxide synthase, NOS)o|| ¢}35}4] argini-
neC 2 X E] Ao olm} NADHS} tetrahy-
drobiopterino] 2& 42 AL{3E= Ao 4y
A . NO: AqEA aste 7tazA
AZA, B L "AACIN AZAol] S
& et MAAEAS Fod 4TS B
Y 19904 Zof SENZAH AEZrel AR
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EdE AAdYdE A& UEsn Y,
platelet adhesion, neutrophil®] FA#ul of]
2 Hoj A synaptic plasticitys] =gz} Bio]
A& AL R BuHolzth & NO= d4% Y
oA @i AL AAs AN ZAA
NEZEQE Asle 28-S st g7 QAAz
YoM = UGS wisfsts EFER d2A
k. EESEE vjAfste EFEA HxFo
Ae SAEA gy gy 7 £82 NO
of ols) =d=m NO= JsN = #gt ohe}
BT AFd RN Hdes Ao FIES
o). o] NO7} A7 ghsojd 8L, Aug
5, THA 59 AL Y #o &g
5]7] 4ot ¥k NO7F 2@ oj4o g QA=W
ARG G, THE, HE2F, 98 o
2, FutelE, o, septic shock, B4 33&
YeERf L o4 ARvLgE yetyA FHoh 27
A NOE 22 oA 452 283 &
< FTEE EA%HH E4E vehdrl gEe
NO9| /A& ofF ZAHAYHA =4 =Hojopgt
sto] AR Adefol wet F3o| & grolof st
agj2 & NO A A A= septic shock, T,
SRS WS BAZY M-S A
AlBtar Qieh. whEba] o] x| didt X EA
E S SHo8 e WAE2RE NO
BAAHAE ol dAxrt YPHT 9ot

11-12)

o

¢

¢

H

E/BZ (Chelidonii Herba)s #fiAtio] A
S0 7129 BEHO %44 EAQ Cheli-
donium majs Linne®] Z#%Volu}, |l #b
#HE BEE 441 BRES BAS 7R
TOQLE, MeRE BIR A/NE, EHEST B
B, B, Kigolw L, k1%, FIAWKIE, #
EHSQ a%50l 9ol AL, FWANY, T
e, mERE, RSl thives 389 4

9ohE AT I 4R 9 o%e Hgo) @
A2 X""chelidonine; " protopine, stylopine,
allocryptoline, berberine o] £&% /MNg2] H
g2 O #E, 347 JARE, gLdF
£, 228, A8BA4 4 ¢, Fes
g g anPo) digt A7 Burt A
AR it d3s wA g2d A
Do pmEEe YAYNE a4E 4YFor
A9ty & g, Kol @RS A3t
A EuF, ANANE, BF gastrin, B pep-
sinogen ¥ ¥A secretin FFo o BF &
o4 Qe oA AFrt VEbgTHE B8kt
ol AAl= AMESY 49, AEZEol et
3l LPSE §Z % macrophage cell linegl
RAW264.7 cell& A83l HEE EHEAKS A
A% F gEE Ax5Ad dis) Basy) ¢
& MIT ¥H3-A38 3193, B3 AEE i
o] dZ uhgol QUi otetzlEAL At o
gojxa gl: COX-2, PGE:9t NOoj o3t
AFE =R dEte BFsGch COX-2
o] mRNA 9& okiel a2 RT-PCRE Ay
31993, PGEp9] £u|F& £7%3}=tl+ compe-
titive enzyme immunoassay ¥ Al3stI L
o, Griess assayg A}&3to] NO9| Bu|gs
ZA8qth o] AFNA o] &3 RAW 264.7
celle QAMEZZA IL-1 T= INFy S3
& cytokineo] AFFog8E AAZ NOE A
Azl EAL 7HAT 9o UutEe s AEE
AL 2t BFEY S4AAES A8 F-835HA
AgE D 9ok, B RAW 264.7 celld] 84
St AdAoA &3] A8 HE £ olg3st
Fed, LPSE 589 2459 A¥H A7t ¥y
¥e uste YY), dA4EE 433t
IL-19] 818 f95to TYHF SES FIA
711%, 49 dqAEAA TNF¢ o 2yl g

- 133 -



HSH - YxIE < 0|9

FEA 70, PGE:9] A= Z7HAANT, o
e F8EFE T = e AoR U
Aok

BREREGEE S AE54E A7 8l B
fRZE%EH 0.1 ng/ml, 0.5 mg/m¢, 1 mg/ml, 5 mg/ml
2 10 m/mf ] F=2 siFe N2 YEES
WA A dizdol uvlEA 97.66+6.57 %,
95.11+7.49 %, 86.43+5.54 %, 62.99+6.28 %,
and 61.11:597 %2 eyt olgdl Axz
BRREHE-S 1 ng/m0 ] =714 RAW 264.7
A ZA AN FATTHZ Fol3Hp<0.05) &
ol g It

B/AZEZEF R o] COX-29] tf3t RT-PCRE A|
&5t COX-29] mRNA%& o) digt avZ 4
dHog Hrpstact. 2 Ao AdZY
COX-2 mRNA w3428 A% A3 LPSE
223t FollA = 10.24+2.122 vehtA iz F
of "jste] FATH R FoAg (p<0.05) F7}
£ Ve B 5 4/mt =9 LPS ¢
0.1 mg/m¢ RAAFRLEHES AT FofAMe
6.85+0.68, 5 mg/ml ¥ =° LPS 2 1 mg/m¢ /R
FEFHS A FoME 51420712 YE}
U LPSERt Aejgh o vl 5AgHoz
% (p<0.05) A& UERUH

BBEEHH o] PGE: Aol nXE= 298
ZA8L7] 8 b wgmeel LPSE A28l UA
PGE; B4&& A 23 d2Fo A= 118
£21.11 pg/well S =2 Upehd vhel gz 2ol A
L 311195 pg/well2 §-213H4| (p<0.05) Z7}
stk olof whate] LPSoll HRFHSEMS 0.1
my/ml P 1 my/mE X st Foll At 307+16.35
2 259+20.118 el LPS A 2o u]sjA
o8t (p<0.05) ZHA3}ct

BREEGE ] NO A nlxE a3 E =
AFst7) 918 5 wg/meo] LPSE A st uhA

- O[ZITF - M - 2

NO 4-&& =A% A A4doAe 0.98+

002 M ¥EZ uUehd uhE gizEoNE

16.02+2.27 p M2 94 (p<0.05) YA F7}
shgich. o|o] 8kste] LPSe] MmZEsEES 0.1
ng/mf D 1 myml2 A 23 FolA= 10.564+2.75
uM o2 741+1.98 4 M2 §931A (p<0.05)
Zrasteiet.

BA7HA BE%%@M FEE71d 9 B

de @54 2de A8 A7 BA o
4% oil EAE B HEFS HYE Ao

2 3 d7et vl hesteh 2 BB AR A
ol, RT-PCRE Al#stol mJEFEg®ES] LPS
2 a3t RAW 264.7 diAAZe] COX-29]
mRNAZdof gt av& B7Hgk 23 LPSE
gl a3t ol HlsjA Ao o3t 7
A28 Yehygsd, COX-2 wad Ao gt
FUSE BT

o A8 elM g

51.39)
S

i°—‘=1

12 g
kY
ol
o
e
K
ﬂ01_1‘
ot
j:l

oF fARSE 2aE B
NO9| Hu|g 3101*15
Ae 2 Ageld BRIAEY @50l @l
HREEN S FAstasH AAhSol v =
22 dste A F94 = NO9
FAE-S= 3 N1k Zo] o= theket o3
ARE A stof A 4
gt A7t ol F oA gt T

Higi o] Ada NOo 2AaTE Hust
o} apamin, melittin, MCD-peptide &gl 4

02 & ARA

o

ol 7k

=

i

o
Y
T

N

L p
o]n
rlo

olN

A -

2)

- 134 -



BEREELKRO| LPSZ . FHE RAW 264.7 XafifnciAMe] MAFEHR
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