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Nitric Oxide Scavenging Effect and
Expression of Chemokine Genes in Bee Venom

Cho Tae-sung, Youn Hyoun~min, Song Choon-ho,
Jang Kyung-jeon and Ahn Chang-beohm

Department of Acupuncture & Moxibustion,
College of Oriental Medicine, Dong~Eui University

Although the effect of Bee Venom has been reported, its mechanism has not been fully elucidated. Nitric
Oxide(NO) is one of the free radicals and mediates in inflammation diseases. Chemokines contribute to the
pathogenesis of several disorders such as allergic rhinitis and rheumatoid arthritis and so on. The objective of this
study was to investigate the scavenging effect of Bee Venom on NO and on expression of chemokine genes.

There was no significant NO scavenging effect in Crude Bee Venom, Apamin, Melittin, and MCD—peptide. The
expression of chemokines was examined by RT—PCR using the human mast cell line(HMC—1), which is known
to secrete and express chemokines. In order to investigate the protective effect of Bee Venom, HMC—1 cells were
incubated with pretreatment of Bee Venom for 24 hrs and stimulated with 1 uM calcium ionophore A23178 for
2hrs. RT-PCR analyses of chemokine genes showed that expressions of RANTES and MCP—1 were increased
compared to the calcium ionophore—only treated group. But IL—8 and MCP—3 did not express increasing effect
compared to control group. This study may provide important basic data on the possibility of the clinical treatment
of Bee Venom in inflammation diseases.
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AL (NO)Y & AAAE =AM AA3HEE
H, ANExAE o]2} % &4 (second mes-
senger) & 288k 2oz izl At (free
radical) oItk Z1@d] NO7L #hoh A= i)
geiis, i 52 YERAl B

Chemokine2 pro—inflammatory3F cytokined
gedifell 2 hojato} glom fisimE
A chemokine-g AA|sH: &S M| AT o
o] mo| o]Fo]x| 5 gt

FHZ FAGAAME giitol HEH NOS che-
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T3y ﬂMlEoﬂAH RANTES, MCP-1, MCP~-3
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A. Nitric Oxide(NO) &% &1 5%

1) NO 431

NO generator®% S—nitroso—N—acetylpe-
nicillamine (SNAP) & ARg-s}3lth. SNAPY| Az
W2 Field 5(1978)e g WS wiet WA
NaNO; 1.63gS 20miel %o} 20mle] wgh& 3 20
mlg GAHE Aol 1.91g9 N-acetylpenicillamine
£ =9t} £ koA NaNQ, £9%2 N-acetyl-
penicillamine &) 2~3ml ¥ #H78FHA  dull
green®| YERERE EI3MHA HA3] vHEA 2
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th. 4hgo] ok U AFHE st oAl 2~3Y
e 3UE Yo ¥ Fol 23k Ao ot
A BLE FAs ] o Agel ARSIt

2) Wi o] £

8o A3 #REl AJ¥-E Apamin, Melittin,
MCD-peptide 2.2 =t ¥FS J& FelA &
o] B2 AZIAE MRS Zole AY F3d o
2t e wiEgEe ARAEKE FEEE 34
3o A48t T Crude Bee Venom¥t: H]w3kS)
t}, oo #EEAlE ZF Sigma(USA) oA 74
3o {f3kaitt.

3) NO &%

Phosphate—buffered saline (PBS) 1ml°l] SNAP
500uME 713 & BgERS sEE2 e
CO; Q15408 37C, 5% COz 95% 0; 273}
A 24A17F Fd Aol daitt 2t 2AEE 100
uld 3704 96-well plate® Arg3te] #5% F
100ul®] Griess &4-& #7kste] 550nm 3HgelA
FHEE 24300, olu) NaNO, §94& ¥Fo
2 3o $2 g AAtstelch

4) $AA

AR L Statistical Package for Social Sci-
ence software SAS(version 6.1.2) & AH3-3}3 2
9w dlo]E] ¥A2 Student's t-testd ©] 831
EAAQA FYALE P<0.052 3tk Ee AP
EYoz 3 o] &SI meantstandard
errors of means(SEM) 2 WERI ST

B. Chemokines |8 XA} &&H £H
1) AEF
Aol AFLE HEFE AFE HTHAEFEE mast

cell leukemia BAZHE GEgem? c—kit
F 445 s IgEel ti$ FceRiol 298 A
IFE Aoy vjgEduie YA aFESF
Bl Eodol ARgsiith o]y d Alg HHAEE
calcium ionophored] 9] @3 o] ofg uj7j
22& UEs o F7Y cytokines$t chemo-
kines® 4 Eulste] i A-A Ao glo]
& 88 AT,

2) Alef

ekl [scove's modified Dulbecco's medium
(IMDM), fetal bovine serum(FBS) %< Gibco
BRL (USA) |4 #3121, calcium ionophore
A 231372 Sigma(USA)°l4, mRNA selective
PCR kit Takara(Japan), reverse transcriptase
2 Promega(USA), RNAzol B+ Tel-Test (USA)
oA Fsrglen, duk AlekE Sigma AIEFS A
£33t}

3) AEel} @ AEAF

HMC-1 MX9] ik 10% FBS7F £§8€ IM
DM £9o) 5% COs, 95% wE, 37C 2E7F /4
He AZ wjekrlelA wiekstln, WS 2Ynqt
o w@siich. AP Tole BEHE S Crude Bee
Venom lug/ml& 24A17F A A5 20, Calcium
ionophore A23187¢8 HETFEE 1uME 2417

AR A,

4) RNA #¥

Total RNA9 #&& $13to} 2 wellel 0.5ml19]
RNAzol BE #7}ssith. Chloroforms 1/10 vo-
lumeg 7Ftx 15% B¢ 2 EFS g A3
5% w8kt 12,000 xgolA 1568 B¢ 44

gty AEAg e %9 isopropanold 7}3t
TollA 1587 A8t 12,000 xgeollA

o HE
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15% ¢ d4%Ee 3 ¥, total RNAE FE34
NA 59 248 260/280 352 243
g %% DNAE AA%7] A8t DNase

5) Reverse transcription—-polymerase
chain reaction(RT-PCR)

HMC-1 AELEH¥ total RNAE ¥&jstz, ¥¢
g RNAel JAALELE Yol cDNAE W& F,
g FAHA cDNAY dHEE FH] H@
primerg ©|g3te PCRE A8t} cDNAQ U5
£ g#For FESUTE AEU4HLE total RNA 1
ugell oligo dT primer ¥3 random hexamerZ
2ul gol 65TCelA 1087 WEAT o, AMV
AAAVEA 1ul, RNasin 1ul, 10 mM dNTP 4ul,
10 xbuffer 4ul, 50 mM MgCl, ¥ Bo|25F 37}
glo] TRFS 40ulR Bkl 42°CollA 1AIZE BHEA]
A cDNAS B34 s3ic.

Chemokines®] PCR& PCR A&3}7]4| (Perkin
Elmer 9600)llA] template® c¢DNA 1~4ul, Taq
polymerase 2unit, 2.5mM dNTP 1lul, sense
primer 10pmole lul, antisense primer 10 pmole
lul, 10 x buffer 3ul ¥ Eol&4E I8l F
30ul® 3}t 94TellA 583 18], 94TlA 30
%, 55~61TIA 30%, 72CelA 3024 403 ¥t
SAI7IL, 72TA 5t 18] AlgE F 1~2%
A oM A71gFaAet. £ e A4 85
ColM RNATE #H-g-8h= A2 & o] 83 mRNA Se-
lective PCR kitE A3l AL EE AH3
71 43&te] gradient PCR machine (Eppendorf,
Germany) & ©]€3%th Internal standard2:
glycelaldehyde 3-phosphate dehydrogenase (G
APDH) %2t cDNAY ¥¥-8 #2 os 24
3 FE3 FAZ HAAEE BAG.
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7}7}9] primert Genbankol 5% €71M49&
Faste] A2t e s, RANTESE 350bp, sense
primer< 5'-CCTCCGACAGCCTCTCCACA-3',
antisense primert 5'-GTGTAAGTTCAGGTT
CAAGGA-3'%2 %1, MCP—1< 645bp, sense
primers 5'-TCGCACTCTCGCCTCCAGCAT-3',
antisense primery 5'-TCCACAATAATATTT
TAGCAATTCTT-3'E 43t en, MCP-3&
394bp, sense primere 5'—~GCTAGGACCAAAC
CAGAAACCTC-3', antisense primerv 5'-GT
CATGGCTTGTTTTCAGTTCAG-3'%2 341, I
L-8 A& 7|+ 497hp, sense primers 5'
—ACATGACTTCCAAGCTGGCCGTGG—3', anti-
sense primerv 5'-GTATGTTCTGGATATTTC
ATGGTAC-3'Z 3% 21, house keeping &4
291 GAPDH #3121+ 324bp, sense primers 5'
—ATCACCATCTTCCAGGAGCG—3', antisense
primerv 5'-GATGGCATGGACTGTGGTCA-3'
Z 33t =% genomic DNAY T2 spliced
mRNA7F $E5 = @48 8] fste] Hon
1709] introno| ¥&-38A 8Tt

6) AR

SAEA L Statistical Package for Social Sci-
ence software SAS(version 6.1.2) & AM3}% 0
vl dole B4& Student's f-testd o] §35H%H 1
FAHN Fo4d2 P<0.052 F9ih L& AL
E8FoF 3 o] ¥HE31% 1 meantstandard
errors of means(SEM) & vER]ch

II. BE "R
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Fig. 1. Inhibitory effect of Crude Bee Venom
on Nitric Oxide

WEEER S NOWE &RE #UstuAa Crude
Bee Venom lug/ml, 0.lug/ml, 0.0lug/ml9] &%
2 24N7 B Y A R A7 1A% 73
I ¥ NO ¥%€ FAHAT] 7.810.6%, Vit. C
AX T 4.913.6%, lug/ml HATL 7.8+1.5%,
0.1ug/ml AL 8.1%£2.2%, 0.0lug/ml HX|F
& 7.7%1.3%% YElgth 343 A% £ NO &
E xR0l 23.511.4%, Vit. C AATL 6.1%
3.1%, lug/ml AT 26.1+3.4%, 0.1ug/ml A
AL 26.514.7%, 0.0lug/ml HXFE 255%
34%E YErRT 6A17F A3+ NO ¥EE F4
2o} 46.911.8%, Vit. C AXTE 7.2£2.7%,
lug/mt A AT 53.5%3.7%, 0.lug/ml XL
54,0£5.6%, 0.0lug/ml HATFL 525%3.6%%
el 24413 A3 & NO Fhv FAHXEo
100.0+9.2%, Vit. C A2 1.5+0.9%, lug/ml
A FL 96.8+8.8%, 0.lug/ml HATFE 96.6%
9.0%, 0.01ug/ml A F& 94.8+5.8%2F eltc}
<Fig. 1>.

2. Apamin® NO &% &3}
MEEEW S NO ik a38 #9182 Apamin

Fig. 2. Inhibitory effect of Apamin on Nitric
Oxide

lug/ml, 0.1ug/ml, 0.01ug/mlo] FEZ 24A17 &
ot EAeTh A K% 47 1A A3 £ NO F
TE BFAAF] 7.8%0.6%, Vit. C HA T+ 4.9+
3.6%, lug/ml XL 7.8+0.9%, 0.1ug/ml A
TL 7.710.7%, 0.0lug/ml AATL 7.8%1.0%
E Ueith 3A3 A3 F NO 352 FHA T
23.5%11.4%, Vit. C AT 6.1+3.1%, lug/ml
HATL 24.711.3%, 0.1ug/ml ARAFL 246+
1.0%, 0.0lug/ml HXTE 249+1.2%2 el
o 621 A & NO $5E A7) 46.9%
1.8%, Vit. C HATFE 7.2+2.7%, lug/ml AT
€ 51.0%£0.3%, 0.lug/ml HAXTE 51.2+3.0%,
0.0lug/ml AATLE 52.0+1.7%% Jebgch 24
A AT = NO & FAATo| 100.0£9.2
%, Vit. C AATL 1.5+0.9%, lug/ml A&
104.0+5.8%, 0.lug/ml AXFL 104.5+11.9
%, 0.0lug/ml HATL 102.7£8.7%2 Yttt
<Fig. 2>.

3. Melittin® NO A% &1}

YRS NO & 298 #1stal Melittin
lug/ml, O.1ug/ml, 0.0lug/mlY FEE 24417 £t
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Fig. 3. Inhibitory effect of Melittin on Nitric Fig. 4. Inhibitory effect of MCD-peptide on Ni-
Oxide tric Oxide

At & #E 43 1A A% F NO 55
%ﬂﬂ% ] 7.8%0.6%, Vit. C A7 4.9+3.6%,
lug/ml AXTE 7.8%1.7%, 0.lug/ml HAXTE
8.0%1.8%, 0.0lug/ml A& 7.5+1.0%% et
@k 3AZF A3 3 NO w5 FAA Tl 235+
1.4%, Vit. C AAFE 6.1£3.1%, lug/ml XL

JN

& 24.8£3.9%, 0.lug/ml HAFE& 25.9%4.3%,
0.01ug/ml iixl & 24812297 UrEucE} 62]
A FNO ¥R FAATOl 46.9%1.8%,
Vit. C A& % 2% 27%, lug/ml A A& 50.7

+£4.5%, 0.lug/ml AT 53.4+57%, 0.01ug/
ml AR 51.551.8%% ety 2447 A3}
% NO ¥5+ FAXFo] 100.0£9.2%, Vit. C
AATE 1.510.9%, lug/ml A7 101.8£3.0
%, 0.lug/ml AATE 102.0£10.4%, 0.01ug/ml
AT 102.7+11.3%% JEPFTKFig. 3>.

4. MCD—peptide® NO &% &1}

BEEGH ] NO W% A3E g9staa MCD-
peptide lug/ml, 0.1ug/ml, 0.0lug/ml¥ T EZ 24
A B¢ EFs & &R Fd NG A
NO 5% FHAFo] 7.810.6%, Vit. C AAF&
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4.913.6%, lug/ml A+ 7.811.1%, 0.1ug/
ml A F& 7.851.2%, 0.01lug/ml HAFL 8.0+
0.8%Z Jebgt) 3A1ZF Z3 £ NO 58 F3A
o] 23.5%£1.4%, Vit. C AXTL 6.1+3.1%, 1
ug/ml AT 25.0+£2.1%, 0.lug/ml AA+S
24.8%1.8%, 0.0lug/ml HATE 253+1.3%%
vebtth, 6417 A3 & NO 5% FAHA T
46.911.8%, Vit. C HATL 7.212.7%, lug/mi
HAAFE 52.3£3.1%, 0.lug/ml HAFE 52.0+
3.2%, 0.0lug/ml AR+ 52.3£3.5%Z RS
t} 24417 A3t & NO FEE FAAT] 100.0+%
9.2%, Vit. C AR+ 1.520.9%, lug/ml A+
& 107.4£9.2%, O.lug/ml 2272 106.219.0,
0.0lug/ml AT 105.0£12.6%% vielttt
<Fig. 4>.

5. RT—-PCR &#A4g &gt

chemokines?| gt
RT-PCRS AFsl] 9std Z cycleiZ 5%
O

BTG R O

slo] & F% FAdo dFshs cycled At
o} 37 B & GAPDH 28] digh Adul g
319t} RANTES #32ke] 44

calcium i1onophore
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A3 okstA EEEO dsEEE DA Tl
M calcium ionophore A=) vl&te] o 73}
A 2@t MCP-1 #3A2 7% calcium
ionophore ZA=A] do] A ko B B
AX A Fo)ME calcium ionophore A=el H]
of 7+3HA L@ MCP-3 #3A] 3% cal-
cium ionophore A=A oFstAl WHE GO #3E
B AAAFME calcium ionophore Aol
H|ale] wyo] A @ik IL-8 FAAE B¢
calcium ionophore ASA] ZsA 2o
g AA A oM calcium ionophore A=
ol v3te] w@o] A A%Ti<Fig. 5.

1 2
_ RANTES

GAPDH

Fig. 5. Expression of chemokine genes in HMC
—1 cells was analyzed by RT—PCR.

Cells were pretreated with Crude Bee Venom(lug/
ml) for 24h. After pretreatment of Crude Bee Venom,
cells were stimulated with 1uM calcium ionophore A
23187 for 2h. Expression levels of GAPDH mRNA were
used an endogenous standard for quantitation.

1: 1uM calcium ionophore A23187

2 : 1uM calcium ionophore A23187+1lug/ml Crude
Bee Venom

V% %

W] RSN Y R IS
fCHT 1684 #H#Y BTHEE F EEMDHHY
<HFD ol B FIAHEOR e EHER
iz &l gol MAsH: W He §E WolM H
Haks ko]l HHIEACY, Bifdls WMt
ol\} BRM FBELE BEHS ME I #
figtet,

BED e SEY FEHBY (FHS 3 BX
(Enzyme) 2} Peptide components, Non peptide
components® TAE EAH @AY 74 F
P33 AAo] Y= AXE 7§ £5to] = W
A Edolu], Az AeoiA: YA T Fuy
o FAo|AY ERioltt. HEHRS vFE 1.13
ol A% (PH)E 5.2~5.5%%eltt. oA 44
B3 Aol gajEAg &2l A L3HA &
o #HRES A2 T xEHW Age
21 ¥ 39 70%8 £33 e IF Y
gold 371t 84& FAE & Aot A3 &
Ao galA 4A A FFo] A @#Fe)
Hok® = %, % Faiv] EFEEMS Wit #68 T
By, FERR, 8RS, Wik, HUE, ot=Eld oW (R
3 WEM, RmER A EwnER Fol o i
JESES Ll B, FHElA Mg, &8 W
i, WMl MHEES 7 SRAE, FER, R, 1
PO, (RO, SR Foldh = HREE
allergy I, #FEEAE, WEok, B, FRRE, (K
B, %t o) BREES Fikol ) ElfFAol 2
q_22)_

#gol g 2o =T 18589 =FAY
Desjardin®] H%% FojelAd: &E EHE &
RE BEH AL Aoz 36® 1968'd Haber-
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SEWRC) NO 2H ¥ Chemokine FEA W0 oigt 23

mann B2V #70] B Bl disl $Resst
Fou LIKE % HOEY g i1 2 allergy
fokge] dist W2 #iEg 9 AR o] SEE T

Arghal A (nitric oxide : NO)+&= AIAAE 23 o
M NBRAGEA AAZAED T ol dH 52

(second messenger)2 ZHg3l= oz Uzl
A-Fefl i (free radical) ot #A = endoth-
eliumderived relaxing factor (EDRF) 2 &¢# %A
T AAE VIAYo] &t NOE $3A447
5, F2AEAE, AFE AN AEE Y
o] Hu¥o] itk NO9 A& T84 oAt
FEA giF A5 A-e] Jlow dd AstE
271 A EE 84 guanylate cyclaseZt A= E

th Al A= AFSFA A A & A (nitric oxide sy-
nthase : NOS)ol| 25led arginine S 25 §A4 5
u] oju] NADH$} tetrahydrobiopterin®] ZHEAR

A5k 2oz gA 40T No: AHEA 4
e AAasA ABA, BEA 2 BAANA A

FAtole] &g wisfete wiAA 2R FQ3%
Age PP 1990 k0l FEALel|A ﬂlﬁﬂ
o dAA g dAHtE Ag %}74“5] i}
platelet adhesion, neutrophil® H4 4l o }L]\i}
5ol 4 synaptic plasticity?] 98ra} #de] 9l&
Ao BIHAHGY. F NOE d4% KoM
f%/\—“}"l SAE A AfffiaolA k%
ureteE &85 st AR AzAdME o
#HegE vishe AR QLEJW olrt. dag4
wshe EEEA lxddMe dAdsHA &%
2‘4 ARSI IAES NOo g8 4= NO&
W AE E5t ohe} a9 AR Rl e
£ ROE FAHAU gk WA AN NOE 37
71919] Al AEEgAR 288 AR JzEn
NO7t % AAE Afdde ikERE F&dd
2 A kY. o] NO7H A HEolA W &l
FE, ¥E32 ANE, BIIEREAL %o 5ERE Jehii #

MIO e rhi
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L
o 7)) 4tk W NOvH Stk AR 2
wely @R, SUR Kok 294 Oy, §
U EF, f’ umdk &4, Bia e YERY
e £ kbl g 220 NO& we

’L‘?S’: g8ty & FEZ S
#E Uehd7] wEo] NO9 &4 ofF A
ZAsojobyt sty AlA Adelol et #¥o
% grotof gty
WY ol NO ifi &8 #elstax sk &
FElAME NO generator2i= S—nitroso—N-—
acetylpenicillamine (SNAP) & ARE-3}l%T} 7]&9]
NO°l #ah #Hwe 4% %9 A B Rk el
A1¢] NO A& vlEste] vj¢ @y SNAPE o
£3to] NO i 838 B Hulozs Pilxe
w9 fo] NOE FAM] wobo] njxe 43e v
T, A E A o] A Y o)A 4
5 NO L A%E BRIl
Mg el NO #i%k a3 8938ty At Crude
Bee Venom lug/mi, 0.1ug/ml, 0.0lug/ml8 &%
4*]/ F S A A3 24404 3
F NO sE& FAHA0] 100.01£9.2%, Vit. C
l & 1.5%0.9%, lug/ml HAX7L 96.8-8.8
lug/ml A& 96.6+9.0%, 0.01ug/ml
—8— 94.8£5.8%% YEFTKFig. 1>. NO i#fj £
T oW A NOE AAst & 1 ditg e

EQ—u—*:iF

2

ml
__E Py

Rol o] oJujrt qlnh webA 24412 A 25 B
& u Crude Bee Venom #HHZ #9213 NO
HEF 47} At o] Crude Bee Venom 45

Wl PLgE, SEaIr e 71dE g8 olFo
e ¢ M/M A oM AH-R Crude Bee
Venom §E7} UF Sobx 18 & Itia Alg

Hup 33 ARSE d7UF Hasga sl
ﬂ’g’ﬁiﬂ] e
Freeze—dried venom? °F 50%% 148t 2o

o FOAROEE Apamind} Mellitin @ MCD

Tal e _4_4_1_

3% Peptide components=
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B
peptideE & F UL, olE< ¥FS 54 43
et & 98¢ gt ok

Apamin f&Rel fEASY #BET &(0.50/
100g)& mEANl HEASHH Skeletal muscledl #
83 F¥sy, o B2 && FASHE ¥RALEE
doA FEratAl BrH(LDso=4mg/100mg) %>,
#wEw ol NO % a8 #3812 Apamin lug
/ml, O.1ug/ml, 0.0lug/ml®] FEZ 24A]7F &<t
ZA3Igith. 2441 A3 F NO $5& FAHAL
0] 100.0£9.2%, Vit. C AX+< 1.5£0.9%, lug
/ml AL 104.0%5.8%, 0.lug/ml HXF
104.5+£11.9%, 0.01ug/ml AXTL 102.7=8.7%
Z YehgtiFig. 2>.

Mellitin (40~50%) & 2671¢] amino acidZ T+
A8 84 peptideZ IA BMmfFAY BEFHES
ata Stk k3 AfMe BES kA st
W lysosome MRS KEAA KIS HEISH)
¥ Saini SS %< #A mellitin®] sPLAx(secre-
tory phospholipase Ap) &} At} sPLAY &
A ol xES METTE B45S A9, &
@K NO % &HE FAst2At Melittin 1
ug/ml, 0.lug/ml, 0.0lug/mlY TEZ 24N F
<& SR 2442 A F NO 5 FAHA
o] 100.0£9.2%, Vit. C AATFE 1.510.9%, 1
ug/ml }AFL 101.8£3.0%, 0.1ug/ml HAFL
102.0£10.4%, 0.01ug/ml AT 102.7£11.3
%E JeFETHEig. 3.

MCD peptide= Mast cell®] ###¢} Histamine
HEE BmA7Ie &80l o, WA, BH FY
Allergy# ol Mgty #EET Apamind
MCD peptidet fIFIRZFEY HBI BHpER
A HatpAsl FANAS HEAA GaEfEs 8
A7) 2 Prostagladin E7} Prostagladin®. @ &K

T A& WHste] $, MARRE Y, E
el BES MEISt Y, mEREES BHE 0

Het, M KfFHS MWHSHT, mige] B
g EFA7E fgo] LB, B
NO #% %S #93s 12 MCD—peptide lug/
ml, 0.lug/ml, 0.0lug/ml8] FEZ 24A17 F<t
S48} 24X AF ¥ NO 5 FAATE
°] 100.0%9.2%, Vit. C XL 1.5£0.9%, lug
/ml AATE 107.4%9.2%, 0.1ug/ml AXF
106.2+19.0%, 0.01ug/ml AXT2 105.0112.6%
E YetstcFig. 4>.

A A 24A B FF BGE @ Apa-
min, Melittin, MCD—peptide @i < +2%
NO 3% #E7F 9do). ol& Apamin, Melittin,
MCD-peptide #HWK 2 FikfE, Emaxst &
717dg B3 olFAHE AFAY K EHEA
AH8-® Apamin, Melittin, MCD-peptide ¥57}
Ui ol J285E oa AlEHY 5 A%
Qe A7 Hestty sl

HZ Mg 383 4 (chemotactic activi-
ty) & UehlE cytokineEo] LAHon o|ES
chemokines®©|2} ¥t} HA7FA] constitute leu-
kocyte trafficking®t 243 Kol F2 Fofsitt
T deA YAe 1 9% cancer, developmen-
tal, neuronal, antibacterial, pyrogenic, angioge-
nesis, wound healing, hematopoietic regulation,
immune cell effector function ¢ g AE
87 7150 BAG}H? o]5& T8 inducible,
secreted, pro—inflammatory¥ cytokined 9%
ol ofm|xAt A7INEY 20%04 50%9 ho-
mology7t 312¥ 4%FF2 subfamily®2 Yyold
t}. o]F CC & B subfamilye A& £ cy-
steineo] 948 Yod, C T+ y subfamily= R
AR 9} AR cysteineo] AP ot

Chemokinest #|#Hlel] 35}8E 21 Q& low
molecular weight®] @¥ido|n] B2 £/ AX
oA} BAgct CXC chemokines: Glu—Leu—Arg
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(ELR) motif& 21 17| 3 o]gjgt ELR+ C
XC chemokinest neutrophil® #E3t1 CXC
chemokine receptor—2(CXCR-2) ¢l Ag3lt}, =
o Ao ELR+ CXC chemokinest angio-
genic® W] ELR- CXC chemokinest angi-
ostaticstth &ejA Q. ELR+ CXC chemo-
kinesZ+ interleukin—8(IL-8), growth—regu-
lated oncogenes(GRO~a, GRO-g, GRO-7),
neutrophil activating protein—2{(NAP-2), epi-
thelial cell—-derived, neurtophil attactant—78(E
NA-78) % granulocyte chemotactic protein—2
(GCP-2) &ol it

CC chemokines 2.2+ macrophage inflamma-
tory protein(MIP)-1a, MIP-18, monocyte
chemotactic protein(MCP)—-1, MCP-2, MCP-
3, MCP—-4, MCP-5, eotaxin, eotaxin—2, regu-
lated on activation normal T-—cell expressed
and secreted(RANTES), hemofiltrate CC che-
mokine (HCC)—1, HCC-2, myeloid progenitor
inhibitory factor (MPIF) -1, MPIF-2, macroph-
age—derived chemokine (MDC) o] "%,

A Pl e AHg HISEAIEZS (human masto-
cytoma, HMC-1) ) calcium ionophoreE Fo3}
o HITEHIE A2 chemokines? W¥HL U3t
1, o3 ¥ chemokines®| ¥l Medkfinko] vl
= gse Jeluua w9tk ¥ wWHoz
chemokines?] @& Z437] $18t9) RT-PCR
e ol &ttt A EEROIA RT—PCR &
3 MEEEI S chemokines?) ¥dS F4¢ 2
I MCP-3 9 IL—-82 calcium ionophore A=A
HEEO R AHX Tl e calcium
ionophore Ap=rell Hlte] o] =z gt
ol WOl HikiE Anst MCP-3¢ IL-8
Bl AAE Bl olFolA & AAete Aolgtn

&t $H RANTES+ calcium ionophore AF

62

Al okabA EEA OV BEEER XX FAME
7&tA 50T MCP-1& calcium ionophore
A=Al o] A ot sy A X 7ol
A ZhskA weso] o) MCP-39 IL-8 23

SREE T, ol kR el HikhE 714

(o]
e

FdHE 4
o] RANTESS} MCP-1& %8 o]Fojx|i=
obd S AT A E Y 3 AR9l: A9t
g °3PEL'£ atalc}.

ol BFS] a8 NO i At} #
»EJEJ chemokmesJ mRNA #&of| & $RE W
Jeatith o] A ¥ AEE o]Fef
23 ARE AAE oz Azdrh

V. & W

MR ] M5l Nitric Oxide(NO) ifi% &%
< A93 H|TAEA S chemokines?] o]
WegEgol vAE 93-S RT-PCR WS %3
HFe A9 oo 2L R 4ol

1. Crude bee venom< NO i3z &37} §-94
RA YHEREA] gt

2. Apamin< NO % 2371 #94 A Jet

W) el

3. MCD-peptidet NO % 871 +24 9
Al GERER] 9kttt

4. Melittin& NO % &37F 94 YA viet
uhA] QEstet

5. RANTESE calcium ionophore A=A] oks}
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F

A BEEA o BEER A FAME ZetA
#5903, MCP-12 calcium ionophore AFA]
go] =A] dgkor}t wgEmR DX FAME 7
HA dd =gl

-T2

ol

6. MCP~39} IL-82 calcium ionophore A=
Al B E Qo #EEgEw AAXZEAME calcium
ionophore A=l H|sto] Wdo] Hx| gksirh
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