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Review of article about bee venom and arthritis

Cho Nam-hun, Kang Sung-keel and Lee Jae-dong
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College of Oriental Medicine, Kyung—-Hee University

Background and Objectives : Bee venom therapy is a new acupuncture theraphy using both acupuncture effect
and a medical effect that the biochemical peculiar material affects body. The bee venom theraphy is efficacious
of injecting region of disease and acupoint with extracting bee venom from bee and processing it. There have been
more than 20 dissertations in Korea about bee venom and the bee venom research has actively been carrying done
in other countries such as US, China, Russia, Northern Europe since 1980s. This paper is to understand the trend
of arthritis and bee venom, and will be contributed to further bee venom study by analyzing local and international
theses.

Materigl and Method : This paper is reported by analyzing the dissertations regarding arthritis and bee venom
of Korea and other countries and referencing PubMed. The reference terminology is as follows. bee venom, bee venom
therapy, apitoxin, apitherapy, bee sting, bee sing therapy, arthritis, rheumatoid, rheumatic arthritis and so on.

Besults and Conclusions : The following result have been obtained.

1. Bee venom has an effect on both in vivio and in vitro of arthritisthis with suppressing inflammation, fever
and pain,

2. Occasionally bee venom may induce either pain or inflammation.

3. Bee venom induces acute pain in healthy condition, while it suppresses inflammation and pain in regional
inflammation state.

4. Bee venom may either induce or suppress pain and inflammation according to the used dosage.
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olx, AAE BAFE FEAA T AT =EE
I.A & (in viro)oln, WA= 229 B4 oz o
T8 =EE(n vivo)olth. 181 YA dAainE=
7 =EEolu},
$Eohloge Y9 B9 Solge ¥EL
2%, 1350 AW 4B 29 Q Yoo 39 =0 o8 7)E 90 Cfpt =82S

FoEH AFEHRSY} F5 At BolEAo)
DA vz dFEE FAlO o] g3 AP
9 AFolgp" P Fujefli= o]u] 200iH o]y B
S8E =Fo] ug glon, RN T uF, F3,
HAlol, BRY § o2 F7tA FEo ggt A7
7t @E3) o]FolA L Yok & =FAME BE3
WHGel #e FUY =EUE PHFoH BAF
A3} BHEY 5 A AT T dostn o
29 WS BAstaA) 3,

80 o] URE §=53 BEEs Bdd 3
=% =9 =%, 137 internetd PubMedd
4g B wES FAo o] Rushs ot
Internet 74 bee venom(bee venom therapy,
apitoxin, apitherapy, bee sting, bee sing therapy)
$} arthritis (rheumatoid, rheumatic arthritis) &
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1) 3 oy 22
Yol gt ¢+ Swanmerdam(1637~1685) ¢
g AUt BHo] AP ALSH A e o
20009 AFE olFojRrt BHE IF EFaat
Hymenoptera Apidas®l &3dty EFdile] 3=
FTOE FHE T3 20004Fo|v dEA A9
01‘:«] Fiv O J=HdF(Apis dorsata) @ ¢!
£3H4F (Apis florea) @ %% (Apis india) @
%% (Apis mellifera) Folth o|F X Qe A}
BHE WAL NYFE 7202 dtu, aFA o
A dETE RS

O
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2) Bee venom and adjuvant arthritis®

Melittino] IL—-19] A S A dche=
AA Y Aol AAHANE YFEH AUk

3) Bee venom and arthritis®”

Kourounakis(1984) & 3502 #AE ¥E
B2d AN FEo 33;747} Atk A& B3
T 200ug/paws] $%E AMEEH] BHEYG AYS
qAgTrT Ak A2 AT Jahd 10pg/m o
2 JA9 dgE wyo] XFFo|R|uk, 13] 2pug/
me E5o] FATY superoxide A4E JAFc}
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4) Honeybees and arthritis : sharpening
perspective on a sticky issue®

Altman, Schultz, Brown $2(1984)& 7jujej
A 2% A4 (Pseudomyrmex sp.) & 3039 &
AL 671Y ¢ A3 23 BEE @ARE 5
o %o} rjole H"*°] 9.1u§ ZA%3 ) Kou-
rounakis$} Yiangou % %2 adjuvant #32

g JAs e WS adjuvant BHAE GAste

=& BAE, THX 8138 £ol1, 852 inter-
leukin—1% interleukin—2 HAME A&y, 25
< adjuvant #H14¢ mitogend IL-2 ¥ ¢L &
Ak sttt

5) Bee venom therapy ofarthritis®

Zurier 5(1973)2 adjuvant #2 Q) 3= A
T FAE ASEo2A A7) AT, 5 YR
A3 ¥ (phospholipase A, mellitin, Apamin)& &3}
7b dtkx it

2. 85 4 Pt =2

D 224 g 22

$59 FHYE
logical active amines, nonpeptide components %
o8 Ho Ut

(1) Enzyme @ Phospholipase Az @ Hyaluro-
nidase @ Acid phosphomonoesterase @ o —-D-—

f—X
=

5%

Al
uin

< peptides, enzymes, physio-

glucosidase ® Lysophospholipase

(2) Peptide Components @D melittin @ Apa-
min @ MCD Peptide (Peptide 401)

(3) Nonpeptide Components @ Histamine @
Dopamine @ Noradrenaline

2) Bee venom melittin blocks neutrophil
07 production%)

o] ATXe A $4TY superoxide(0z”)
9} hydrogen peroxide 4to} thdt 2= ase
ATRL, FAAo| Jlor EXo] AT g3 vl
e A AE o= RS ol 1 RS
59 F9EY melittin(50~70%) ¢} calmodulin
B £ AU 202 BoAr)

3) Adolapin-a newly isolated analgetic
and anti-inflammatory polypeptide from
bee venom?”

Adolapin writhing test(ED50-0.016mg/kg)
¢} Randall-Sellito test(ED50—-0.013mg/kg) o ¢
& 1% &7} Yok Aol AFHNUL, carra-
geenan, prostaglandin®® §49d o sivky 2
FTH oy B2 AR F9F Zgo] EA

22 et} Adolapin® &3 prostaglan
din FAAE st FY) 7)Q8h= A B}

4) Letter : An anti-inflammatory peptide
from bee venom'?

5ol 58] QU= peptide 4010) 23]
30| AT, 54o] Adte} X85y AMgogE A
§3kA] 92 phospholipase—A, melittin, apamin
O U FREAUY. B5o2 A% N8 a9
€ dFE Adelid 845+ corticosteroids) W&
I #dof itk

5) Melittin binds to secretory phospho-
lipase A2 and inhibits its enzymatic acti-
vityza)

4 melittin® sPLA2(secretory phospholipase
A2)9 B4 ¥4& A=), PLA2: 253
5, #ulEls #HE @4 g ol dojr)
Lineweaver—Burk 44 2% melittin® &%
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PLA29 8% AA AAAolc}, Melitting 30: 19
)& (melittin : enzyme) oA AAE B59 PLA2
BAS gz 50%2 AAsteT

3. HEHE RYUAMNA B HARE =2(n
vitro)

1) The water—soluble fraction of bee
venom produces antinociceptive and anti-
inflammatory effects on rheumatoid arth-
ritis in rats'
€ =rolAe e5Y 39, 7

- .

(BVE) 2.2 R g

Freund adjuvant® 2 HFo{ElA BHAE Sk
0 APEHAM A8 BVAE 78FAH0.9ng/
kg/day) 3+ A3} o] FE3 AR 2744 W3S
A A ZaAle 2Ag BdE Qi w1
FrobEl A A g8 F7kEE 84 interleukin
—-69 FA7F A4 AER FAHAY HFHogE=
BVA X87& adjuvant ¥4 35 FHE H550
UelE adjuvant® f38 fos HHE §o5H)
AA ALY, olo] Wl BVE &7 (0.05mg/ke/day)
< FubE A B dig g9, JEHgo] #F
A ottt dEFoz 35 5 S84 RIAME
(BVA)ol FriE|A #Ede digt 34, 1% 24

& 7Kt e ¢ & o ssih

2) Bee venom injection into an acu-
puncture point reduces arthritis associated

edema and nociceptive responseslg)

Y BEEE FEAT FEY A9 (Zusanli
acupoint) 3 B ZEA K 9ol 747 BEE FAbsto
I RE FEE v, Frtstaa AES AXSY

16

th. Freud adjuvantel] 23l g o) o 3
= (Img/kg/day, JeFrhE A48 29, $584
3 FFHEL T ZAsA A% A= ¥
= 5o F 129, A 219717 A4F oz #3y
At Adjuvant FAF 3F Foll 3o YU fos
HAMSAEE ¥5 Fo2 1 2do] Z4dd
wEAY T A3 FEH B5E FAlsle B
SUPL v|FEHA dst B5FAM v dEd
AFEHE vepna &3

o)
[

haf}

3) Bee venom, adjuvant induced disease
and interleukin production'

5 AE5S 7o v FATANY AAL] FAHE
d W& interleukin AAko] th2 73} vlwate] A
@3] ZAaH o2 e A A Yol 859
AEe AT o3 IL-19 kel 233 q
FEE T 7Mool o

fijo

4) Effect of honeybee(Apis mellifera)
venom on the course of adjuvant-induced
arthritis and depression of drug metabo-
lism in the rat'

Lewis rato]*] mycobacterium butyricum©. &
e BEEE JAsk: $59 avd dEid o
Tttt 3t5el kg? 5 2mgd 24Uz FAet
HA 3 LY BF 7249 heme AR frd
Qe ZAWIGY O 25 BEol Ui}, olx o
Hhe& AAAIZA T ] QoA 23 ¥
oJu} adjuvant¥= 7+ 8 —aminolevulinic acid?)
synthase, porphyrin 3§, 2 ferrochelatase
5ol A%o] Aglch 1y BEE Ag9 B
¥ cytochrome P-4503 ethylmorphine N-
demethylase$} benzo[alpyrene hydroxylase ]
A 54 4L @A A= olghE Yz

A0 g F712 BFo|A hepatic microsomal heme

r

dit ol
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oxygenase 849 5718 7HA$IT Adjuvant® A
A3 A F5E A5WE FAE, o= WA &
do] AgFE FoFS W BFHE R vxd
3719 heme WAtlA Y] WEE RAFYL o]R

& hepatic microsomal enzymes?] W3E {23}
v AgAAY 29 7FeE AstA ARt

5) 55%H0] A28 TG el v
e 430

A28 EA(typell collagen; CO)E ol &3
APREZ FolglA #EIR FARE BHE (col-
lagen induced arthritis ; CIA)°] f&3dch 4
gol B5HHEE XA F UG HAE, BT ¢
AR A, @AY A7 B e 79 TNF-e
(tumor necrosis factor—a)$} IL—1A (interleukin
-18)9 &4 2 ZAZAE ik B5AITE
20mk2] Y] FHel 52 Az¥ 8 A28 Zgad
complete Freund adjuvant £ 50E 2F F
Q23 AX FIgt] #EE S FEdA AR
=k 0vE) o 53 AA FH4kE]d] 100
2 FAATIAY, xS AHAEF 100uE
Fstch 489 A= BEY HNER B B
AG AeE BT 8FANEH K4 e
Uehich, #dge] A1 37 tel FE §
o] txTel wis 7FARH FI4 e
vrebit.

2
ey
Lot
.

i o e

e
6) Anti-arthritic effect of bee venom™
2= 93159 48o) we} carrageenanoE

g rat o BEH fEAY AP JANF

t}, ¢4% Freund adjuvant FAF Ad £& 1,

H3E FE5E i AMEEE W thig #EEY 2

g anFoz AN 5L AY ¢ 24

FU7 84 AojM FAYE | 7P EHFA AL

2 gy=Ellt oA dgshe F/HAY ZjAe

(1) 97348 A3 A9 A, (2) corticoste-
roidtt o}3] Z2t ofH 7jAHe o3 gHuk-gol},

(R EESITEE TR ET L
REL

A7} AANN BRAE 93t 4 5548 &
S Ng #a FYst] carrageenin +F FAHF
Fo i3t FPLL 17E 69t E 3] BFe
5543 d 0.5mgkg ¥ lmgkeS 27 H3FYd
o2 308 ¥ 1.0% carrageenin 20u8/moused
B e Fsteystd 4% At
Carrageeninfrd FAFFAME 544 1.0
mg/kg HATNM, Adjuvant FEGAM = E=5F
o 5.0mg/ke ¥ 1.0mg/kg AT, HEF {
FoM= FEokdd 50mg/ke ¥ 1.0mg/kg A
oA, ZAEE 5o 3 daide F5
H 1.0mg/kg HATAA, A AF FFo of
e B5dPY 50meke ¥ 1.0mgke M2
o, deiol gt 5o dsjAE 1.0mg/ke A
ATo)A, Trysin 484G e F5ILY
0.25mg/kg, 0.5mg/kg ¥ 1.0mg/kg HATA, &
g7 71 £8e disid e B35S 0.25me/kg,
0.5mg/kg R 1.0mg/kg AT 24z fA% &
H7t A

8) =8| ¥MFe & 439 5
ujxE g’

3 6viElE s P 3t URE, oMNE
FETYUTE, UEFNE FEFRTCE Ut
olNE e £HAES FEANY EFA Hgo] Yo
W Xez 3t} o 1% carrageenin solution
O.1m/ratg 5 £33 74 JUFARA 75
& L olF AAYPIAME 1A F, 24
ANZE F 23 0.1% F59 0.1mE FYAL,
HAAY TolAME 48A1F ¥, 72412 F 23k &

T
Pat1)
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2 01 859 0.1mE FYs5ich

AF BT TE AP, 19 o 8EESF
AT 45 24 F5FUATAN Zarr vehd
o gohF AY7ee AAY [, 19 oA EBES
gtellA F717F vt 8% Hemoglobin®] &
AAY 1,09 oNFEETATY A4S 4y B
ESFY4TAAM F717F Yelsth 8% Hematocrit3]
T AU 19 oM EFUTY A% S48 &
EFATANM S e, MM opAE
FEFUTAA F7F vebgth 8% ASO titers
AAR 19 oA EFY oA ﬁi7} UHERstTE.
AAY MY NP EEFUTET 135 F4de £5F
AT EFelM Zart vebeh

9) Bee venom pretreatment has both an
antinociceptive and anti-inflammatory
effect on carrageenin—induced inflamma-

flol s 250 24 32
FAME B9 HE
887 S8 THEL. of

of EEE A A
Ocl
(]

HEE ¥k Mg
o

o]
E!
geenan W3 55 %
=

482 FAAA Y BEY 4L fdetE carra-
Ax2le] a3s Hrtslr) 98
QIS e}, E3F T GZ) 4311 gty 220

fos expression® ¥z EA&tt A4 55
o Aot B5g 3]3}-1—%]3}*: gog, QA
& FEolv T4 glol, ¥4 fos expression
9 Zul g F717F WA=k B2 carrageenan
T4 Aol 55 A2 g & A2 carrageenan FY
gs e W FEy do] XFE AqAHY}
Azt 2o 59 Wl v &3 HeoMY fos
positive neuron®] E# Alojo] Watst AtuaAs}
U 18 B2 §52 HA e carrageenan
59 454 8 diE 257 g9 ang A
s FEo| Yt

18

10) $2 9 25 ebo] 434 LPS $4 2
Ao AT dodubsol njaje oo
Lipopolysaccharide (LPS) & ¥& #Ho] #A
& A B FE5H (G ol %% bR &
LPS #3] 29 F%H 29 o2 92 ¢29Y
of vi3] 1008 % 63 AA=383Th ’éﬁ%ic A
A Tk E 120 E dto olFd AAE & gL
AT, tﬂii“)il‘- LPSE #4FE H2A7 &
PSFA 29 $4E 29 74402 ¢
g AT LPSFAF 29
408 gEUAS A=E FEA
AFToz ERIUL FEAAAIZS Ay
W T dASA A, agwETy A
FEAE 9 Ao o]Fe} Hasr} 4sign
Common iliac lymph nodeW) % T #rel A
EEA TAXZ 37 #4832, Common iliac
tymph node®l #HGAuhjo] A ELIE 7
28kginh B8 AP gAY NKAE, ICAM-1,
VCAM-1, IL-1 8 IL-2RE¥-ZE 7439},

11) 235280l 34, A% 9 s n)3)
= B A3 AP g3

VAE 2 Tl 6ulely st )R 2, aspirinZ,
17, AT, F5FYTeE Yol A

AFEIHE HET-EY, BAAAL, £
FelA vebsttr &8 &= aspirin o
M3 AAZE A3 AASA Yebg o, o
, EALTE, ESFUTE BFoA 447
Bttt S @a st 3417 A A aspirin
FETAT, FEARE, B5FYTAM Y
i, 4A1ZE AN aspirin FAE, BAAAE,
EFUTNA Uehdn, 1947 AFAos B3
ATl debdth XAE SAoAE BE3q
#Fo| Sl wheh AlgAIzho] EE S ¢ 5 U
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t}, Ao thst £E9] LDsp 2.0X10 2g/kg Y

P #5335 AUk

4. pEY EBXE 22 A8 =&
(in vivo)

1) The analgesic efficacy of bee venom
acupuncture for knee osteoarthritis:a
comparative study with needle acupunc-
turel'l)

19984 109 19%H 1999d 5¥ 30Y47HA 7
sty ¢ FEhE A A7l Lt
o £HAFY YFAAE Holw £BHELE A
gEo] 8% 60 FAE e o AR
73 BEHY AgFo2 Uyo] X8 a%E HE
drstgth FAE TS 1Y 13 Agsen /3
AZHE 208, NRYL i, &7, &< 4, 4
7, %23, U3 5 YA F5%H AL
< 0.03%9 B54g A¥q 0.1mE FU3ty, F
IS dA @itk dde 9AECE A8 43l
F5 3 Wslrl vdehd 497 AXETANM 55.0%
Qd vla) BEokY BTN E 82.5%F Vb
th, St AAME BEE X g7 $E A
257328 2909 B3| 524 /94 e A
o] Yetith ¥EH3 X 40¥ F A A
dZAA BALAY T2 AR 83D B4t
28dgleH X&g Fo= 1584 A AL BF
2 3AH0] 53.5%9 FHEL BYoH BELH
g7 92 A9 HH AY 34 X5 A
Bl A M3 e #3219 89.5%C04 %3 o4
Aga g Ve

2) FAdol N BIokRe) Y4 2
19984 10¥ 19 15§ 19994 59 3047HA
EEERLE SEELIERL B DIEEE L
faie B2 Avsel AEF 603 ¥

AE AR s FANETH F5UH AELL
2 o] NgadE va d7aeien, 359
A e daNe £33 99 94 Ad
245 ANEo g Afd g W3 S
g AHEFE AW HAEE A¥d ¢
g 10~30mZ 3G T 1Y 13, 208 FHA
g, 7, €9, 34, TAE, 434, HF 5
AU FE54Y A8FEE 0.02%9 59
& wEo] AMgEoH, XE7|HE 179U 23
T 34, &< FHE S FYsz F 153
2 xgfygez 3ok A AE HAHS
b5 gk W o|4E Jehd A97 IAARTOIAM
55.0%1d B8 B5%H ArTAME 825%%
vebgth g AAME dEhY FE, $FE,

§ REoA BEGY g ¢4 XFE &
$E Bt BEHY A gFolM £@IR AW
A MG AN g A =L HF Ad
8xte] 89.5%0A %% ol ABAHE Yt
Uit

o2 o oX o

3 Hig edAdd $5% A8 Az
g s #

19999 7€ 139%E 2000¢ 119 14474
ZATIy Y A7 £REFTOE FAE 39
PN &S ¢ 82 F ol8F HAL X-rayRel €
BAGoR Adsol BRSPS Aled A 70
HE dAoz 4t ANeide 453, BE%,
A 2734 olde] Qe R ERAY Q¥ (M,
d&ct, A, 3, ¢T S H¥HAU. 0.025
%] FEAE A3 A8y 1579 1~
2333tk A A8AHHL £FEY U B
Eokd A7 ¥ ¢/ 113(15.7%), %43 314
(44.3%), 34 1631(22.9%) 2 eI Knee
Joint Evaluation ScalelA & A 5.19%17.89
A4 Mg ¥ 70.71£15.698& eriTh
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M@ HP % 0] Oift MY I8

4) B589] FrtelAA A 28] o
T 4 A
1998 1€4H 1998 9974 vl= Hrlel&
g8]9) Frigay $H9 A 718 2As o
A% FolE2A BEdoR Awugkd 109 B
o]

2]
AE oz BEQWS AW

S AR gx
AHL 3651744, AHETE Yoy} 1:48

bt X877k 3.3+1.37/0€01A1, A8 3
& 33.0114.98]%1ch ESR, CRPE A& Ao H]
st Z2dgint X8 A dAS 34 24, @
358, fa 282 FEE 90%2 Jehdd

4. 7lEt =EE

1) c—fos Expression in rat lumbar spinal
cord during the development of adjuvant—
induced arthritis'”

Adjuvant 52 #FEEE do7 ratd #AHEY
APGA ] W2 HFAHY c—fosE FFFHo=R
EAsLa go] B A9 FFont d YA
ol fos FAMZE A FAHA 47 2F A=
T AL, 3FACde YA F71 E T
ZEX 2277 AU AFH 22 £AZ Eolxt
ot 3FA ] fos A HEWESAES FXE HuA
o o]23 7t #UAE A7 Jebgth =3 L3,
L4 ¥ AN fos FAMY £X7} H1E o] F
Ack L3, L4 BAHAME 58] $474(55%) %
373 (35%)FN2] #¥7} superficial laminaett
nucleus propiusZRTt ¥4 gk ¢ FIEL
HIEF g3 ob7|He c—fos EHLS RAE
Hojhe AEdd AHE A fos Y ALEY
A 58 ATFIE BHo] Q= AE Ho
o gEA HIEFAE 55 Slof fos #AF B
A gl JFAU FEA} 2L %ey sigt
29 E5S A7t F2 AWt Hee 479

2) The bee venom test:a new tonic-
pain test®

A&F F5& AT A% TEANY A4
T AL AEE AP E A8 Fo] # A7
FAoltk. AA, rate] Aoke] B5& ¥ FIM
A7VAA galEatste] S50k F-Fo] PR
. B4, 55980 8 morphine® aspirin®] &

2 A7k w2t 2 B57 formalined FAl
Fojo 2%t uh3-& Amusit 358 daFae
F 343 €% 9 10204 1A o) A7A] AdE
= ASH §Fol YT MM 48417 o4
A ALEHE FRE 25 T80 et o
ZF9 F7te) wEt §59 27 € A& FAEE Po)
7ttt B5e] s BAS 52 morphined
aspirino] 3l @43}EHUCBZ FEAH] AEA
9 5% A7 AHE 5 S E ¢ £ itk

3) Primary hyperalgesia to mechanical
and heat stimuli following subcutaneous
bee venom injection into the plantar sur-
face of hindpaw in the conscious rat:a

comparative study with the formalin test'®

2 794 e 857 formaling 77 9
3tFAste] 243 5o 2 ratvh 714 A
5, €T dig F4UUE %A el
Ao i) golRnA Yk BEL HaFAE 3
T4 formaling FAME Z$¢ ZFolM B543E
1A 2417 45T S5 dAdo] 3~4Y A
£53dch A9 formaling FAPEE rat:= for-
malin®] &} ZAY %5 F 73] FZo] As
HAY A E F40] Uedth $58& FARS
rate TRl HtiZE o] heat latency7} 743
ot formaling F3 rate 184 gt &
55 FAEL rate 543 40| YehtE )
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7 5o F3E 53 do] RopRgd #AFH
Aoy formaling FANEE ratlAXE FREHA
AEA gt AR §F HE9 4
B5o] AE & U

4) Computer-assisted infrared thermo-

graphic study of axon reflex induced by

intradermal melittin®”

= 2 71 7124 5244 melittino] A9
EFAT YoM FERL AAE AEWHE W
3l Aol B A7 F2 EFojch 0.5m A
A5l 5ug® melitting X0} M¢ke] £ I
U FAHst ¥ VAS(visual analogue scale)< ©|&
& 55971 9 AFH YA BYEE ol 83
Bew waEdS AAE%h Melitting IHFAL
T 259 o] dAy HRIEY A5HF ¢
Aol Hujgth, 53] YT 4FE 1089] A
U Huxo] 223 147 T 2 sl ASH
At

5) £% 3 45 a7 o z¥°

U BEx F5o #F =7} Pubmedst
internet ZAAM<AA|A bee venom(bee venom
therapy, apitoxin, apitherapy, bee sting, bee
sing therapy) ¢ pain(analgesia) 2 A% =&&
B89t S Y3=E £4 23, F5%H0
2% 22%, olgA ¢8EY, 93 F/F9 A
gl AY7L ASE ¢ & AL, T ¥ =%
Zol: A EH AFo] BE =% 5¥, AF /1A
o] thg =F 4%o| gI3dth PubmedZ AT &
3 A% =Fu 9Ho| L, o|F 8L B5E FF
i 242 ojgFon, 18 B59 AFadd
B Aoz BEAAS 55 Hfeo]=Y Hlw
Agold

m = %

EEZA AsE =82 F 298, o IA
78 571A2 YRtk RAE B5o dd 7]
E A7 3t =EE0)T, EAE 5 AR 4
T =EE0y, ARE BAEE FIAA & AT
& =25 (n vitro)olT, YA BEF 84S o
Aog A1e =EE(n vivoyolth. 18X YA
UARAE 718 =EEolth

R, 5o tist 71& AFE 12T =F F
= 2o oe Quka AP, 350 AAE FaF
AR BB gt wgo] YT BIE TAE
o] AZAlY wiEl vt BEd 44 BEF
Wrolel ZeollE FeAolv Agdez A A
MFoz diAEdt ek FHLHA AHH
B IS MAFS J|BOE &1, aFNAM A
ddure ARt 8%tk Somerfield® & EE
AE-9 AR melittin®] IL-19] dfAE e
oA gty 891, Panush®™® & F9Fgo| Jttn
ok EF 252 BAE, THAE & &t

££ interleukin—1(L-1), interleukin—2(IL—
2) BAE dAEY 35 IL-2 S 2901
89th. Tannenbaum® & adjuvant BAY] B
AAE ZAE A2Fo2HN A7} AT, §59
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calmodulin®e] ZAEAde] Ax, FEAHstE O
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Shkenderov?¥ &= carrageenan, prostaglandin® 2
F29 A9 side ¥ iy #E%Fl adolapin
9 g4} AFaLo] Yok 3} Adolapin
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2} carrageenan®. 2 4 ¥ rat W9 BF3}
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49 fos expression

& YHoE A A 552 Aok 35
& Hat FUT B ele A5 fos expression 7
gt F717F BAECh B2 carrageenan 9
Aol &= FAFE & A9l carrageenan F9]9
g W §FF5 go] EFE JAHAUL,

o] ¥ v&F HM Y fos positive
neuron®] X Apole] HEe A#AAAsL YAt
3%t} o)== LPS(lipopolysaccharide) #x]%
e Y BEEe] Uid ¢ 9 FEHY &
B}E A s HFsich Ay B4
S8HETYRY] HFEAE B BEFY o)Fg
ARd AE 299U E Y] RETYET @
AESA TYET 23, 2932 9 gy
Zhjel M E B9} NKAE, ICAM-1, VCAM
-1, IL-18, IL2RY ¥X FoIA ¥Soe &3
7t dFHEg e g 1Vs BEY gy AE
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#Hde £3E U] g AHE dFeE A3
gt AgaH, 298y, HEaW) B B
= AMEE Aol BF f9% U Atz 3
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Aghre 60 FAE oz s FAaTH
BEok g7 Wro| X8 a%E vlw AT
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L FAY 22 o] EAE HE AR
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&4 EBZo| YR FIF ¥F Tl ekt
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5ug Melitting 0.5m A2 Gl 59 o|& Hu)
FAS & 25RO 5] AR Y &R
A& Q) Aol Hupgth melittine] A &FF
& guAg gk &Y 18y T B
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