e Te A 2198 4452002 8€)
The Journal of Korean Acupuncture & Moxibustion Society

HH Y Melittin $Egike) MER HiRdd X+ B8

OERE LR L R

AR gejsto A7 YR
AR RS Ao

—( Abstract )

The Effect of Bee Venom & Melittin Solution on Cell
Death in Synovial Cell Line

Han Sang-won, Park Ki-hyeon, Jung Tae-young' and Seo Jung-chul

Department of Acupuncture & Moxibustion,
College of Oriental Medicine, Kyung-San University
‘Je-Han Medical Clinic of Kyung-San University

Objectives : This study is aimed to investigate the effects of bee venom and melittin on cell death in
synovial cell line.

Methods : 1t was evaluated by using MTT assay, morphologic method, DNA fragmenation, NO gen-
eration, flow cytometry, immunocytochemistry analysis, RT-PCR, Western blot.

Results : The obtained results are summarized as follows:

1. The MTT assay demonstrated that synovial cell viability was significantly inhibitted dose-depend-
ently by treatment with bee venom and melittin in comparison with control.

2. The morphologic study demonstrated that synovial cell showed apoptosis after treatment with bee
venom and melittin for 6 hours using microscope.

3. In case of NO generation bee venom group and melittin group showed significant inhibition in com-
parison with control.

4. The Flow cytometry demonstrated that apoptosis of synovial cell treated with bee venom and me-
litin was related with stop of cell cycle in stage of Go/G.
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DNA ladder below 1 Kbp.

pressed by melittin treatment.

Conclusions :

5. DNA fragmenation demonstrated that synovial cell treated with bee venom and melittin showed

6. Immunocytochemistry assay demonstrated that COX-II and PLA2 were strongly down-regulated by
treatment with bee venom and melittin whereas iINOS was almostly not expressed by bee venom treat-
ment and slightly expressed by melittin treatment.

7. RT-PCR analysis demonstrated that iNOS were strongly down-regulated by treatment with bee ven-
om and melittin whereas COX-1II was almostly not expressed by bee venom treatment and slightly ex-

8. Western blot demonstrated that iINOS were strongly down-regulated by treatment with 15 ug/ml bee
venom whereas COX-II was strongly down-regulated from 5 ug/ml bee venom.
These results suggest that bee venom and melittin have significant effect on cell
death in synovial cell line and further study is needed in vivo.
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S5 U Melittin BIAO| MEL AN DIkl HE

1) A%

RPMI 1640 medium, fetal bovine serum(FBS,
Gibco BRL, USA), phosphate—buffered sal-
ine(PBS, Gibco BRL, USA), penicillin and trep—
trypsin(Gibco BRL, USA), Ethanol
(Merck, Germany), 5—diphenyl—tetrazolium bro-
mide (MTT, Sigma, USA) Gol™, 13} Hifilan—
ti—rabbit IgG inducible Nitric Oxide Synthtase
(iNOS) /phospholipase A2(PLA»), anti—rabbit IgG
cyclooxygenase type II. constitutive form (COX
—1), 2% ¥i#a<Ql FITC, Texas Red¥ Santa cruse
it (USAY el Al 7918k, LPSE Sigmaiit (USA) ol
A T 71EE RS BT B Y AR
2 Agsgd

tomycin,

2) A B
& (100mg) 2 Melittin(1mg) ZEHKL Sigma
it (USA) el M 4l at5ict.

3) WB
CO; incubator (VS—9108 MS, vision scientific
Co. Korea), light microscope (Olympus, Japan),
ELISA (enzyme—linked
reader (Hyperson,

immunosorbent
USA),
fluroscence microscope(Bio—Rad, USA), FAC
scan(Becton Dickinson, CA, USA) %o|t},

assay)

Promega, immuno-—

2. B &
1) #rte] FR
A el Y #&3 melittin RS 33}

10, ¥ 15ug/mE HEEste] EEgol AHE3Hch

2) Mifatke K%

A B (FHY BEL BRERE asd BR
KB Al HBERE ST Ml BRI

76

9l Raw 264.7 cell lines® 5% RPMI ko]
penicillin (10units/m)/streptomycin (10mg/mé)
H7Yeto] flaskel sE#&SHAX K KEaol (FH AT

3) Khdre oH

(1) #4885 (Control group)

Raw 264.7 cell lines S &S EA o} 7
BET 84 ottt

(2) BER (Treatment group)

#%ESE Raw 264.7 cell linesoll %% 9 melittin
#Hks 424 1, 5, 10, 9 150/ CE RES
23

4) MTT assay® ¥ Mlastr® £4

#a 9D melittin Fael M ZRE T8
7] 91&te] 96 microplated] Zt wellvich MIEE
gejsto] BiEiK BRAIRE rket ohS 2485 K5
#sto} 7+ wellell 1, 5, 10, ¥ 15ue/mE EiE 3o
il EMBEE st

A EEaol #AS MTTH-2 Mosmanno] Bi&gst
7S wiretel BiESIIT & 96 well plated]
7+ welle] 5x10’cells/100uE Y3 37T CO;
incubatoreflA 24B§h 3E#ESH T %E 2 melittin
$EHE RENZ BEsH 2 wello] S0uHe ¥
1 37CY CO; incubatoroll 2485k sttt 5
WS HES T dPBSO] ffget MTTH# (10mg/
m) 200E 7+ wellell Znsksl 37°Cel 485 AT
BES th& DMSO 50uE H7bsted LS #ik
A & okzk ESo] Fa1 HiBolA 308 EEAT
o gt BIEE gkt g ELISA readerd
WOtKE 570mmel Al S HHARES] WOk S} Lt
#atol M 4 /#% (Inhibitory concentration 50,
ICs0) & HRAES 50% T2 Biscmiue]
2 fitIste AES] BE (ng/ml) 2 FoiX o, RER
o] Z B gt £HE V(%) 2 RESHch

Y(%) = [ {T-Co}/{C—Co} 1x100
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ojml T = REM] 48R & % T B
(cells/md)

C = KRS 48m5M =& % T @
(cells/mt)

Co = K& MRIERY T8 MRE (cells/m)

5) Miiwste] MERH BE

#% 9 melittin ko] MER BREKEK
MMt E FEste /ES] At 5% RPMI
medium, penicilin/streptomycinol &HE o]
10°##S 60m culture dish(Corning Incorpo-
rated, NY, USA) o]l 7#8t3 37CollA 2485/ 5%
#oh=ol B&T melittin FHEK 10m/mE Finsk
of KiES BT Mt BEe I gn
B (X2000 0.2 MHSErT FEE MBS BYs)ol
ABFAT. 1 HEE vI9oR BEY melittin %
B REROA MM FEEE BEE REs
of MtuEaES] MEIEAR] MERMRE Hrsle
ARSI

6) NO i BilE

MEAS e K FFEEA NOS SauE
£ a2sl7) 8] WBWAMIE 96microplated] 2z}
wellebeh 100807} SA H5E oS 1280 1
#slo] LPSE 50ng/welle]l HA 2+ welld]l 5k}
Aok 26 FQF FES 3 F BET melittin £
B mAGRETE 10we/mie] HEF M O
Greiss reagent €% 5042 Hinsly FEAN K
S A7 ok ELISA reader? 540mo)A BE
€ WEstgich SRR 0.1, 1, 10, 20, 50,
100 ¥ 150mm sodium nitrite® sodium nitro—
prusside dihydrate(SND) S8 RtRIES AA3}
of HE 4Hsksich

7) Flow cytometryS ©]-&3 #Hl:E8 ot
BETs BEAEGS 10°MIEBE 6-welld] 5

Bt Rl sRY WRED MEKE g o
= %% 9 melittin BHKS SHFR] WP HS
PBSZ #t#§st trypsing @H £ Mias wol
A 1.5m eppendorf tubed ¥& th& 1,000rpmel
A 54 BUsESY FHAE BES T 100%
EtOHE 1mé #mmdtel EEsHAch oW propidium
iodide 5pg/mt2t RNaseS EASHAH Fvlsta ki
EEe MEs &Logstd $3AE hrEd oL
PBSZ 9 ptikstsich mEsel A7) EE® DNA
of REARE Hmsted 37T 304k 20
A A1 oS propidium iodide® et Ha
£ 399 #Hsted 4Tl ¥t FACscang F
Aste] KAIE HAEH (Flow cytometry analysis)
€ Biiste MBS Bsiao.

8) DNA fragmentation 247

BiER%S 10°EHEBE 6-welld) Hk3tD
B RS T2 BAT melittin EEKS FE
M2 XA 7HE 2 DNA fragmentationg FH#sh=
BEE Hdsl7] s Ml AR lysis
buffer (10mM Tris—HCl, pH 7.5, 1mM EDTA,
0.2% Triton X—100) 2008 &gt §, 3087
ASo M o2 15,000rpmel A 10436 &5
BTt A Ha 100% ANH2S 78 il
A# ©]& proteinase K(100ug/mf), RNase(50ug/
)7t EHE dH:0 354E Hmhnste) BiEAA 5
0CoA 304M #& kAt o BEKS 2%
agarose geld &3 AV|YFE BT U
DNA fragmentation® H#&Z #H#slgch

9) REEHIRILBE 2

%EH melittin S5O BRI COX-1,
INOS ¥ PLA; #5812 MEIE FHd=x Hasl)
A& ki Kk B3 § & metanold M
Holl Hojmel 1 EFEAIZ T PBSE #iEe AA|
sttt 14} 48 COX-1I, iNOS 2 PLAE B
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HBE U Melittin FHWAO! METK Rauiiaol 0Ix: BE

Astol 4TAM IKHAE KEST 24 HEY
FITCE E#ste] 3YUR Xt o) 1M A&
KESIHTE o8 BF dn|F oA BEste] AN
3 gEE#Ee] COX-11, iNOS % PLA,S) %8 &
EE Bzl

10) RT-PCRE fIHE 74

¥ ROl BRHIRS] Mt JRE HEK
oA v|AE ES dotry] A8 EHE bwell
platec] 10°MMMB7} A H8E T A4 By B
B H5% mgh o2 #eE 1.5m0 eppendorf
tubeo] 2o} 15,000rpmollA 5530 &0 B sH
o} A NE BrEstL RNAzol BH 200E #ifn
8t} chloroform 50uE 7}t FAHAHA
pippetingdto] MIEES lysisdli ©]& 15,000rpmel
A 4T3 el 1556 &8s total RNAE [4]
Wesdk. g isopropanol FEIES Wi 4TeA
1571 HBAA 75% EtOHZ $4 skt %1%
Al#th RNase free dH0 2008 Y1 60T A
307 m#ste] %A T total RNA 5u9)
10mM dNTP 5, 25mM MgCI2 618, 10x RNA
PCR buffer 5, RNase inhibitor 1wmf, AMV-
Optimized Taq 144, AMV reverse Transcriptase
XL 14, 50pM specific primer (sense/ anti—
sense) 1uf, RNase free dH20 26uWE ¥malo]
50CoA 207 M HER RES Eshe, 94°Cl
A 251 KES 1EAAA PCRE sttt ol
m REREMS 94C/Imin, 55C/45sec, 70°C
/60secl A 35cycles® H#ITAIA 70TAA B#HH
o2 5% elongation RMES EHist] KiEe ¥
PCR #%< 1% agarose gel®l loading3tol
marker® %#C % bandd HEE HRSATH

11) Western Blotg& o]&% 74

¥ HEERS RES MWEE lysis buffer® &
Bt 1 W 20pgS polyacrylamide SDS

78

gelsel #H3 F  Immobilon—-P membrane
(Amersham, USA)ell &AX &AES #MS f#
#8l7] 98 enhanced chemilumene— scence
(ECL)Z #tarA 285t Antibodys COX-
O, iINOS 9 B-—actin(Santa Cruz, 1:1,000 3]4)
—RIEEE 48T PBSE #i#s th2 blocking
BHE st AAS T Kb
Horseradish Peroxidase(HRP) conjugates 1%
g BEsy REREE s

=1 0.0
T%TT‘E’

12) HatEA

BE A8U%L FARtEE A meanTstand -
3t9lE, #atEy HES SAS
(Statistic Analysis System) programe ©]8-3}%]
o WEERY RENSS HEE Student's t—test
of 9 P<0.01%1 Aselst FEMH] Y& Hog

F3%

ard error)®

M. B #&

1. R4 RFERY 0Xs R

FRE A€ B BREK REN 35 RN
& 0.955+4.8(Hi% M MESE 100%),
BE EHEE 1ug/molA 0.556+0.01(43.9%), Sug
/meel A 0.354%1.8(1.56%), 15ug/meolA 0.004 =+
0.01(-0.28%) 2 ¥Rl vls] 25 KggAIAE
WS BES HEMAP.0DUA HHEA
.

Melittin gR RERHS] 72+ HRHS 0.948
T0.01 % e MEAE 100%), melittin
B lug/miolX 0.636L7.8(55.2%), Sug/miol
A 0.326%7.6(11.6%), 15ug/meelA 0.174+0.01
(-0.96%) & WEHkMMe B HEMH (P<0.01) %
Al #EE o Fig. 1).
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Fig 1. Effects of bee venom and melittin herbal
acupuncture solution on the synovial cells isolated
from rheumatoid arthritis patients. (Data represent
means*S.E(n=7) and those data were statistically
significant compared with control group by t—test.)

= ! Statistically significant value(P<0.01) compared
with control group.

C : Control group.

2. WISl MRSy BE

Mg TN & R Bt Mt FEs
T BMS BT ol orR R Y 1580 MinE
FEsH= MEEEM 84t apoptic bodyS #zxd
F AU Fig. 2).

Melittin

V'
Fig 2. The change of mophological pattern of
apoptic body from synovial cell isolated rheumatoid

arthritis patients by bee venom and melittin herbal
acupuncture solution. (Arrows indicate apoptic body.)

Control Bee venom

-

3. NO Egkol olx|l= %8

HEERS 95123 uM/wellQld] Hl3le] #% £
W EERAME 1243.2 uM/well, melittin S5
W ORERNS 85123 M/well2 UYElGTHFig. 3).

ao -
60
40

20

J— -

NO formation by NOS exprassion { ydwel)

&@ Q&f &

Fig. 3. Bee venom and melittin herbal acupuncture
solution inhibited the induction of NO formation of
synovial cell by LPS. (Data represent means*S.E
{n=7). Analyzed for NO formation assay as described
in material and methods. Statistically significant value
compared with control group data by t—test.)

4. MBAMOl DiXi= M

B A Go/GiEFEA 53.7%, SEfEel|A
15%, Go/MEFREONIA 21.3%2 Uehdou) wé 4
HHE RERES) A Go/GiEEA 68.5%, SErbol

r'y ‘ . Controt
L Bee Venom

i Melittin

GSM
DNA contents

Cell number (x 103 celis)

Fig. 4. Cell cycle pattern of flow cytometry from
synovial celt isolated rheumatoid arthritis patients by
bee venom and melittin herbal acupuncture solution.

G ' interphase & first gap phase(Gy/Gy)

S : synthesis phase(S)

M : second gap phase & mitosis(Gy/M)
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S 9 Melittin JEAKO| MEA HRER0 0iXE BE

X 55%, Gy/MEREIA 26%2 YERRTH Melittin
B WERY ALdE Go/GEabEolA 78.7%, S
BB A 3%, Gy/MEREA 18.3%2 YEbtHFig.
4).

5. DNA fragmentation0ll D|Xl= &

HiagEel 729 2% agarose gel® lane°ll frag—
mentation®] Ho|x] ATt ¥ HEK REMS
10ug/mé BRER; 718 78 ladder?} 1KbpoldtellA
B3, melittin FEHK RENET 104/ 2 ZE
i 743 733 ladder?} 1Kbpoldtoll A Yebtth(Fig.
5).

Bee venom Maelittin

Control 1 10 10

1 (m/mt)
. e K Dp

Fig 5. DNA fragmentation pattern of synovial cell
isolated from rheumatoid arthritis patients by bee
venom and melittin herbal acupuncture solution.

6. COX—1Il, INOS % PLA, #880| 0O|X|&
SEmEL2r PR
COX-II+ HBHL FITCY &l #&e e
 signalo] 7ZstA Yetued] dks] %% 7 melittin
Sl RS oahA Yl AY signald) BE7t
B3ttt (Fig. 6).

COX-ll

Melittin  oom/mn

Bee venom

Control

Fig. 6. immunocytochemistry stainning for COX~ |l
in Control{left), bee venom{middle) and melittin(right)
herbal acupuncture solution. (Arrow denote staining
of the synovial cell from rheumatoid arthritis patients.)
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INOS SRAS) HiAES HRolx 7FatA| SBaEI3
Tl ftatel B BER RERIAT A9 HEEEO)
MHE AL melittin BHR REFANAE F3lA #
BE ST Fig. 7).

iNOS

Bee venom Melittin  tom/ine)

Control

Fig. 7. immunocytochemistry stainning for iNOS in
Control(left), bee venom(middie) and melittin{right)
herbal acupuncture solution. (Arrow denote staining
of the synovial cell from rheumatoid arthritis patients.)

3HH PLASl 7% HEpE 27 84 9
Texas Red) 23} i signalol 784 #iE F
Az FRAACHY BE BEH MENT melittin
BHW BB okl BEAEAH(Fig. 8)

PLA,

Bee venom

Control Melittin (10m/me)

Fig 8. Immunocytochemistry stainning for PLA; in
Control(left), bee venom{middle) and melittin(right)
herbal acupuncture solution. (Arrow denote staining
of the synovial cell from rheumatoid arthritis patients.)

7. RT-PCRE 0|88 COX-Il, iNOS &
B —actin mRNA £880) D|X|= B
YTl A& INOS7F #EE AL lane 19) ##&
EHAH BERT lane 29 melittin BEHK EERF
A gERHo] ZekAl HiRI=EIh. COX-T9 A+
HEERol A s HEEUAT BE EHK REMAXN
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T 78tA &8Ro) MHIEIN T melittin SHEH RE
oM okstA BT 39 #h ArE
o] YL YelE= f-actin mRNAE EE
A G Fig. 9).

INOS
c1t1 2

i

430 bpep
bemes

COX~-ll
M C 1

2 (104g/me)

e . €—38bp

- =

M : Marker
C : Control

Fig 9. RT—-PCR analysis of total RNA from synovial
cells. (Subconfluent synovial cells were cultured in
RPMI medium fetal bovine serum for 24h. Total RNA
was isolated and analyzed by RT~PCR using
oligonucleotides specific for iNOS{left), COX-I|
(right). B—actin mRNA for standard transcript was
used as control.)

8. Western Blotg O|&# COX-1l, iNOS

¥ B-actin ZEHE HEO 0|X= wE

INOSE ¥% $HK BREN 150/molA ol
74 #EIE Tk, olof tal COX-T & Sug/mee)

CON 1 5

15 (ug/me)

iNOS

COX~Hl

P-actin

Fig 10. Influence of bee venom herbal acu-
puncture solution on iNOS and COX~ Il expression
in synovial cells. (All cells were cultured in RPMI
medium, lysate anlayzed for iNOS, COX-II and
separated by 12% polyacrylamide SDS gels and
transterred to immobilon—P membrane. For de-—
tection of the protein cells were stained with ECL
into horseradish peroxidase(HRP) conjugates.)

BE REW RENAAMFEH B ol MHlE
Ach MR BE ZAEQY B-actin ZE B
A @RS & 5 AN Fig. 10).

V. % %

ek WES RSk BE AFES 42+ A
FERM o2 BREe] vISol A KfEH RES 8%
oz of7|ste] BRENS ZHAEY |MES Yo7H
HERoZ = BMEAT FriEolT BEixS £
F itk ERREIRS WENEKE] Hol flolAHA
RFrIQ] BiTtE 87t vebbe RECE 1 FER
< THEgsh ERBROIY BES fBEY AUt
Aov WEAM WE, S8 BT, BIRE, KR
ol 2 st PARAo R E 555 LY o
80%, 75i& LbelXE A A A7t HHRE%S
278 YEMI 12F 1/40] BRERS Yebdd
THHER S 2w 8 Kol 71 o KR
FAY §717F B2 @R ZieEN T & EE
A EHRE RS BRE EHRERY &EY
lEiE 2 BRERERS ¢ES rpRTC BRETHKE 2
W ko) s EER BT BRE
Bt BES S5 ed BEE REN BEY
Fhin) BHREE 5 5 A REH BEe 43¢
ke &8 AE, BAZoY A F9 o
B, NSAIDY ofAT) Fo &R, A7t
== BEgho) oIS ERY B 5L 5 & Utk gk
Fiy Hkolz BT&n o ol fElkY ol
AAY BREIS ot ASH HEAF Ao
FAT ASle Fhwy BETES BEsh e
ol FHe B #Hme AT Aol /1% §E
ste] BrE w3y, WETe EBHH S HiFsT
BREIS] TES dAY HREA =Y ok Fuke
o|lE BRENKS HHMEIK theoz E3] B 4 e
FEEOR A% FHEE ¢eA AA g2d, BR
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HE L Melittin JEO| MEHK SRR D= KB

Mo Aol vtolaixe] ot Ry ulEt
W AYF 5229 B23 52 BUE AT &
A% std \grt fEHehe AREREEY o
vekes Azbe] dAf 78 XA vk BN
9 HIRS glod #ko] Bl uate] ok 3u) 7}
g 3uhsh 504 o]Fele Mol wE JHEL vk
Ak 2 EEY Bee el 'Y Bkl
MEE 18 A0E R ) B JEEA pREnEo)
U iEiRo) Eikel e REgsh=vl mdle B
fgo) Mmagst T WS Bol Winslo) BETY RIES
RS pAkske 3717 7Y RES &ET B
EiAE Mo sl BRES mECIY Bivo] #
%9 o ook ZEEES U EE AR UL
o HWEi%, EFolu FFAL L AR BE
o WEIR WEH BRE%, FriEolS K, €% F
ulEolT Qlz}, KEHE L BEE WEAEAY &
A &A% BT T RERES 40
Ll ko] vyERL AL BREMEKC] HolE 6504 MY
BBE Frieolt MEisclet 2HRY BR #
— FEIR &S Yo7 FRE Fol a7e A
Aste Rolu ok AEd FRHE E27] wil
FH AAE A% BHE HiTshs 2 TagEsy
SN BEANA KBl Bt FE3] oA %
ERES AL80Z 29032 FE7 =7 H
Rwe ZFol1, WES) e BE R BV Bk
slo] BREREES A7) T BRETESY &EEm 3
o] B HNE MRFANTOEN B} 2AFUL H
wWhiGol BEHoE REY F IEE v Fo
#wEe) Hevolgdhn & 5 ¥,

GBI ek EEY, BOK, BHA, &
B, g 5o Him'Y Vo Saldl (EHREE %
B oEAYYeE CEER-SRET, ATSED S 8
o HES A RERY =K REC Wy &
# ORE EFZ Eostn Uk BEE sl L
FEARR £ BE BH 39 Eikel #3e
Aol 1, B EEEM st BEslol BESA gu
fgmol #ik, 1718 ER 5& 9o9)E Holn, &
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e g BESS 25 L& BAT BT &
ol sle ZAolrch

BERS (EER')NN BYZ BEZ SR
B ol% (BEME)MNE TBEEnEE, T
Aol st fEES WETES HESL
(fﬁ%%%?’ﬁm)ﬁ% “KEEGEE, AATBE,
HAFEBEY, WU ozt st EVE HBEUL
ojFAXR] 43 o# AYY Aol et BHED
o WEMEE BYsta Yo

RS B, % & 83 51, KR S B8
AR, BWiE 5& 5 & ded, LXERAR,
ERBES T BARRS a7t Zestd lw, B
&, 482 Atolo Aol mMmEITo] MMEEoR
st ERLE fiAol BRENY EMEO sty
8 2 o|cpoa.
BIE 5ol AHEVEldl B3 fymsc R OE
B & 5 <EY MRt FHY A A, &
E, B BE 5 BEE AHEstL, EfEEC
BRI AS-de WFEES WRsle Bikg EA
ey

BEERS B B Sofiv BFS it
dto] MIstAY E= #ES A KRS AR
A, BEEE £ 8RO H2oR do3 BN
FERLC] HEATOZM FIHM RS BES HAEN
HRE W] FAsHe o, Y S
REety FEREE MAAA KRS BRde £
@Rk —fEd, 2000 ARH REELS 3§
Uz 2 gsise 850 gut.

®ES B FE Sollc o 409 7MY
BHEES LR BEE WEE, peptide components,
non peptide components, enzymesSZ RS ol
AF 2 peptide componentsE Freeze—dried
venom? ¥ 50%E KRS lor, FEMHOE
+ melittin, apamin, MCD peptide & E + ¢l
=, 1 FAME melitting #B&S] 7 #5800
EMAOR 5 fE0] 2,84001T 26749 ofu]Ate
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2 F4¥ polypeptideZ BmEAT BHEMCL AU
oY, Bl the melittin®] fEAS BW PLA,S
fEaste] PLA,S EHALE 3224 PLA 9
8 phospholipidol|A] "HEolx|&= KfE N HEe A
FE29 arachidonic acid®] £KE o= 2823
FAFAM FaAsEe KES] ATEAQ arach—
idonic acid®} HEfFRASIY KES AEA7E 0
FES BHTCEA KES MEIAZIE fEAC o
2N

teHeEHol MEkel PlXv BRY AREZE £
595 ¢ 5V BiEACE XY BES HEO
Z BEHRY BAAES VIR &R BEEH)
BREixS 3 BEACE BF 2 F o
ston, ®RIK HR2ZE £ 57 439 LPS
HiE BREKCl BEBEHS BAT T B THER,
MifaEtt T#EEK, KR, NK##, ICAM-1,
VCAM-1, IL-18, IL-2Rel| chgt #ifamt: &K
Sl RS Hipsto) ARKS ®ENAT, 5
< LPSE BEi%E FHAIT moused MER i
HREs} trhsk, X 9 EIZRY HERE WESH
of HEFAT, & & FrlEol: Mk BEY
e Atk CRP, ESR, RA factor®} #:#9 #
R, dERBC] AIEHKRE T3 BHEE) A%
He wastaod, 4 502 89 mHe Ak
FHE A BHmike, KRimikE, Hematocrit®, ASO
titer & AIE3t |E3AT

BEi o] 3t BBEHEC) BRRE 2 KRS
£ %ol oy #& U melittin o) MEL
Bel rlxs BEd FE #EE A A=
AAeltt,

olo] E#: ¥&EY melittin ko] WEI% B
Ao mX= B8 MTT assay 447, HAEE
%) #%%, DNA fragmentation ##7, NO FRE #
E, flow cytometryE ol&% MBS 2,
immunocytochemistry analysis, RT~PCRZ ©} &
% mRNA 7#7 2 Western Blot & 3t} H%E

g 4% o2y g

#E&} melittin EHEWKO) BIRMERS W o
e WEBE MTT assay fikg B8 ohst 8
WXE BUET B BHK EENY B9 HIBES
0.955+4,8 (% chd Mmingre] MmEE 100%), %
% BEE lpgmiolM 43.9%, Sug/miold 1.56%,
15ug/mel X —0.28%F FERL HiEEo] vjs) 25
EREAMT BkMKe BES HEMAA %I
Aok Melittin #HR HEH 2 HBHRS
0.948*0.01(4tha iia®e] MEHE 100%),
melittin  FEHE  1ug/molA  55.2%, Sug/meolA
11.6%, 15ug/melA —0.96%2 Jeh} w@ikimiae]
WS HEMASU Mo BE EEH BE
BETH BENE Eel oiRed oy oA
WA R o|Fol BE HEKS] fEfo) By
9 melittin $EHEET HoldE AAlshs Aole}
3l

BRI BMERa S HRasEel mlRle FES W)
$3to] BHY melittin BHHKES 27 10u/mlZ 6
wellel 10°IBE Apkstol SHR H&S i
Mol A7het 3 BEME TN FER BEso @
fst7t FEEE HEE BES vl 6Rf &S 3
Foll MMt BEEE BESN BLE BEY &
AN 0|2 Ho} ¥FHN melittin O K
kel oJ3h BREIxRS] FiES MHIE arsEdo] ot
i 33l

Ml HauemEe AEA S 71 T Rikol
L el FEAR 24 it 59 KRE F
Foto] Adg A o ol M H4
waole MKREEZT T, MBS DNAAK S
7128 EaeHA Hed Go#fi(interphase), Gy
(first gap phase), SHi(synthesis phase), GyfA
(second gap phase) 9] Mgt M#H(mitosis £
s s 2 addich Gofic Minrt wme &
A8ta Qe Aol R Giie MR W17t #BhEs
o #3717t FdiEe Al7lolth SHiE #iles
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S#% 3 Melitlin JWRO| MEL HRaBo 0ix= ¥R

#E A3 DNAS &Kol olFoA= Al7lolH, G,
e Mg B2t mEsEE A7loln, MiiE #%
SHI} MRESHE QIR UrojR)E A]7)0)
E}—ZB)_

257 melittin Ko WIS FESTA @
femc] PES FE2 MiAHA ol Bl
BES vAEA S8 48 flow cytometryer
2 Assted 2 BR HENY A G/GEMEAN
53.7%, SEPEIA 15%, Go/MEREAA 21.3%Z Y
Ehgou, ®E RER ®HEMR GJ/GEEIAM
68.5%, SEBEIA 5.5%, G/MEMEN 26%2 Y
Ebtom melittin EHR REBER Go/GBMEAAM
78.7%, SEFEANX 3%, Go/MBEERENA 18.3% 3 =
veht #&% melittin EHE EERN BEdR
MRS RRS Go/G BN MBS #iTo] 8
EE Q7] wFolgtn Atsd

#BEY melittin EHKe) MIEE FEIHA
e R BxRER 2 200~400%97]
% (bp : base pair)°] HHEs=AE ST st
Atk DNA fragmentation® Mifrdte] £ #E 4
B 8 2% agarose gel? lane®)] fragmen—
tation®] Eo|x| &A\nt % PHK BEHS 10u
/ml BEHEEA] 7FA 748 ladder?t 1Kbp LI FelA] B
AL, melittin BFRK REHE 10u/m2E RER
748 733 ladder’t 1Kbp LA FeIA YRR o)
#%57 melittin PHKo| HRMES] MREE FE
A& HHste Aot

NOv RéiEm Ayefold iINOSel 9] 4miso
COX-T &S (HENIIE WHEE BEmolt B
gkl ol &S 7M1 IL-1/ TNFe & &
Wigel FolB 3F£FEe NOE FBHATAY
MEE doA FRKE AHEtT A58 wEE
el &S Adsle Ao SRS BEE M
ek 2A8-L ke MERoIY BEAUEAA B
o #pr*” & arginineollA] NOE %A= B%
1 iINOS T3 BRgsolr Bol smmsio] Aok’

34

A REROIA @] mBAS | i FHE
HQl NOY & MHlsheA maEst] Al Wk
g okkste H&S oS LPSE #Histo] NO
g WES SR HIENS 05123 uM/wellQld] H
3] %E BEK RENAME 12£3.2uM/well,
melittin 8K REHIMT 8.522.3 uMwell2
UER} %87 melittin R RERK NOY Kol
setAl HEIE e ol oivix NO-°J ?fﬁﬁlif’—} B8
fREE COX-DI$ INOSY #RdT 28BS T+
2oz e

—BWoE KiF Y fEEd Foisidy gejd
prostaglandin®] 4R & #EL MR calciumo]
= PLAE @EMLAIA MRS #HeE
(phospholipid) 2%-E arachidonic acid® 431
ol2st MR arachidonic acidt COXell 2J3d}o]
prostaglanding ‘£ TH?,

Prostaglandin® S %Ki #AE 1 BRBE
% Kol A MRRE, B MRS B8 #e 2
21 5882 iy #RF ol oS EES &EE 5
=g* 7 % prostaglandin E,(PGE,) & COX iE#:
of W& FQ EMEA KFE KE, AREE &R 4
EEH HEY mEeA EES &EE 31, 3
KIE RIES Z28 HAWEZ (FRASTY b2
2o]l=4 A9dA (nonsteroidal anti—inflammatory
drugs, ©]8} NSAIDs) 7} COXE MifIgro 24
7 s MRS BRIThT ®RiES ol F 11 frHIHE |
g W Ot i e COXE arach—
idonic acid& ALES R PGG,9 prosta—
glandin Hy(PGHp) & ##A)7)E #HZ dA cy-—
clooxygenase type I, constitutive form(COX-
D3 COX-119 7 7K HEE #iste AoR
g A,

COX- 1 ] BN £xoln BRERE X
Eat Mol geshed & #igkelA mif (vascular
flow) 2] #EFs, M7 {k(cell division), ¥5# (mucus)
7 &AM (bicarbonate) o] A Fol #odhe



The Journal of Korean Acupuncture & Moxibustion Society Vol. 19. No. 4. August. 2002.

»

FT#IQ! prostaglandin® &2 AECE old
COX— 19 i&#H& NSAIDs7} AEFHOZHN fmiEe
ekt BEE T B alfem 2 HimMR fF
Fi(antiplatelet activity)o] YERITEY R,
COX-I+ FZ RS HAA BRES — K
¥t Mk (inflammatory cells) N E #HRH = &
8] KA SHBES prostaglandin® #ED
ﬁﬁ«J WNAWEEA 2% G#E ) COX-1
< RESAME A FEEA dorg COX-
I-J MEEMS A QlodA BEmez COX-
€ &S %%i EZA Hded BENQY

COX DHERE KMES BES B & U=
Bid o COX- I°ﬂ“ HEES 7AA @7) g7 §
Rl ©23 RAog AN dx) FHYE
A9 g F72 NSAIDs+ COX- 13 COX-I0& #
EENOE MEESHAY T COX- 1o 27he] %
BS 21 v WHSEN 7MY £3) grEs W
# o] sffo]A| gk NSAIDsS (S Z Q1% FifF
HE &8 vIstAl 2% metd NSAIDsY 4
KIE BR D B R vREAE £3]) Yy
© BIEE BEAS o EiEMQ COX type I
E#l(selective inhibitors of COX~1I) & BAZEo) i
ralls il

PLA;= #fEtt HmES FFA719 membraned]
fi{£3= phospholipid®] sn—2 acyl ester &&<
MKG#E free fatty acid® lysophospholipid
T RS BREA ol HEMQ HERE BK
Bz pAse & AP PLA,S 58 E9Q lyso-
phospholipid&
o] HFEAY, free fatty acid®olA arach-
idonic acide MR COX$} lipoxygenase?l
fEHE ol prostaglandin, thromboxane, leuko—
trience Q.2 #fE = o] ¥ eicosanoidES 1
BN, MR B, HR KoFE 2 SRR 52
TRk ohoket o] B BTHO.

A BEAAN B&T melittin EiHwgo| Bk

platelet—activating factor (PAF)

o] COX~1I, iNOS 9 PLA, #BES) M4 #Fus)
A AEN] A8 GEMBEELE BEY B8
COX—-T+ WA FITCO 28 #g vieh
© signalo]l FatAl Jepted disle] gEs
melittin %K EEHAME FstA veliAy
signal®l AE7F WAt INOS REES AHe
HERAIA st BEEAEY vs] BE &5
B ERERAME Ao BBEo) MHEIEL melittin
BHK mERAME oetA SRS §W
PLA,S] 2% 82 w7t 838 9 Texas Red
o 22}8HA) signalo] A3HA ME FHE #EE
Aot #% I melittin EHK REHAIME XA
BEEEAT ol BET melittin EHRC) WK
Y KiEel Bodte £HHEY BBS H5T 5
AsS Bl Aojgt Al

iNOS, COX-1I % B -actin mRNAY 85l v
A HEE 2] 98 RT-PCRE AN A0 #
BBl A & INOS7E SR lane 19) #% £8
W BT lane 29 melittin S5 ﬁ%ﬁ"ﬂ*ﬂ:‘
sERo] @t MEEIRen, COX~1I9 A% Hm
HolMe BEEHJAAT BE HEHEE J;%Eﬁ?"ﬂ’ﬂr‘?
Zr3HAl ROl HIHISI A3 melittin SEBE BRE £t ol
M oketAl EEASIlC S8 MY EEKEEo]
—&& YEhE B -actin mRNA #8& B E #o
A AT AZ7A = BE D melittin SEHR
2 & g AANERNOY melittin BHKL AT
B HHEIKS —H7 peptideC| P %5 R
o R Ml EAES #EY fFME western
blotZ 7% #5F INOSE ¥& EEm RER 15
ug/mbol A ol 7HE k=G 8] COX-T
T Sug/me] BEPEEKR BEHAAYE FaA B
Bol MEI=Igior MR fEHE ZEAEQ B -actin
< EE M BHEs ¢ 5 Ui

ot BRE AX BF K 5 EHEY
mEs BEE dexog HETNE dA& F1 9
on wEbA & FEERC) MER BRER B
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SE U Melittin JEAO! MB% KRN 0/XE MR

& HEN A Eiste) BRE% Bl JE7E A
T st TF A KRS B EERo) 9%y
obz} melittin BEHRAM T WETX HikMEe] @
HiER S EIshs %R QS #EAA F3

% % EEWe) THakd viXs pEY B
i 3 RiEY #¥E o2 BET vAE HRE
dotr 7] 3 EMARL BRI W BRNoE
ojFojzjo} & Ro7 FEHLH

V. &

#E % melittin SEHEKC) BRETL B )
Ae BEE MTT assay ¥4, Mgy BHE,
DNA fragmentation 7#7, NO WHE HIE, flow
cytometryE o] &3 MKLEIAS] A4, ML
By 54, RT-PCRE FIH$ mRNA 4 2
Western Blot 52 #%¢ v 83} 22 &R

A

1. MTT assay fitie &% Wk Bl
o)Al M BET melittin HHK EEH T
T HE KEMNOE WM BiEs AEHIIA
HIEI S =
C 2. B melittin 8HK RENS HES 016

Bl & F MEEE FEshe MEEY wiE
By 5 dud

3. NO MRS #% 9 melittin BHEH K&
A gmstAl Sl s,

4. Flow cytometryZ #lAME 7HT &2
#47 melittin EHKR RENIA B 4
B Go/Gi Bl Al MERERAS] #1ro] EiksAT)

5. DNA fragmentationg A|33lo] £ #§ @&
% melittin EHK REF ZF ladder?} 1Kbpo]3}
oA ettt
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6. Al L8 A7l COX-T19 PLAE
BHT melittin LHE REHAN ZF Z5HA @
#ERoH, INOSE #E BER EEHINE A
o) S5BEEIR) koY melittin BHW REHAME
oFstAl R AT

7. RT-PCR #% INOSE #&3 melittin 5
B RERAA ZsA mEEeH, COX-I+ &
& BHK REHAIMT A BESA 4toy
melittin $BHHE REFAAE 54 FREEAT

8. Western Blot A3} iNOSE 15ug/mle] #&
Bk mERA 71 o] sisiE vhd COX-
O& Spe/mell % BEWR RERIATE Z3A
RO WIS
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