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ABSTRACT

Study on Bee venom and Pain
Hyoung-Seok Yun - Young-Suk Kim - Jae-Dong Lee

Department of Oriental Medicine Graduate school KyoungHee University, Seoul, Korea
(Directed by Professor Jae-Dong LEE, OM.D., Ph.D.)

In order to study Bee venom and Pain, We searched Journals and Internet.

The results were as follows:

1. The domestic papers were total 13. 4 papers were published at The journal of
korean acupuncture & moxibustion society, 3 papers were published at The journal of
korean onental medical society, Each The journal of KyoungHee University Oriental
Medicine and The journal of Korean sports oriental medical society published 1 papers
and Unpublished desertations were 3. The clinical studies were 4 and the experimental

studies were 9.

2. The domestic clinical studies reported that Bee venom Herbal Acupuncture therapy
was effective on HIVD, Subacute arthritis of Knee Joint and Sequale of sprain. In the
domestic experimental studies, 5 were related to analgesic effect of Bee vnhom and 4

were related to mechanism of analgesia.
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3. The journals searched by PubMed were total 18. 5 papers were published at Pain,

Each 2 papers were published at Neurosci Lett. and Br J Pharmacol, and Each Eur ]

Pain, J Rheumatol, Brain Res, Neuroscience, Nature and Toxicon et al published 1

paper.

4. In the journals searched by PubMed, Only the experimental studies were existed. 8

papers used Bee Venom as pain induction substance and 1 paper was related to

analgesic effects of Bee venom.

5. 15 webpage were searched by internet related to Bee Venom and pain. 11 were the

introduction related to arthritis, 1 was the advertisement, 1 was the patient’s

experience, 1 was the case report on RA, 1 was review article.

ol

% %25 (Bee venom Herbal acupuncture
ol el Xy EodEe 5L F
=, 7hEste AMa /88 79 2 ¥4
o FUAFoZAN Figt 2} el A3t
g3 EolEHo] A wixEe g
& FAlOl o] & FEHREKY dFTe=
20003 4 78 ey JUu=R 4F F
T A8 ¢4 Ho g

FU A E olu] 204H o]/3e ¥EAA
=&l He oy, gFdME bx, F
=, Ao, BFd T A8 I7tA BE
of digt A+7F &3] o]Fo A Yot
PubMed:= vl I 93} =AAF(NLM,
National Library of Medicine)ol X 19974

655 Medline Database”? S F 82 o] &
&+ JEF UE siteo]n] ost@A s
A9 MA ARE HASH E & e 9
o H39 databaseZ EHA} sited}
AZd=o] Full Text(£3Al Free Titleol
33T tUddd AT A ol & £+
}.

olo] ¥ =FolAE PubMed®} Internet
A AR A bee venom(bee venom therapy
apitoxin, apitherapy, bee sting, bee sting
therapy)$} pain(analgesia)= A3 W&
%4, T %EYN TF BT =& 4
€ oz 557 A KEl U
A7 TS Fgstn goRe WIH S
B3t 5 #mEHo do R
Sz o,

- 158 -



- 5% Y BE A Y Ex -

BAS8Yel 39, AF 2 L] nA
Tol B% 49y A7

FAE2Y AT, 29, ANdEaw 2 ¥
AbFS dotRaa AF ek AHo AYPS
Al g8t
AJF L 24 d&2+F, AspirinF 4o,
TTIT, FRAAT £ BEFUFY 5
o2 Yol ulm BAagh
o 23 JAFEFAE FEFITANAN
g ZA%E Yepddn, 29ads
AspirinFH TN E dAT THsL BT
TAL, TEAAL, FEFITANE F
94 de AFH7 Y
HFEHANME 4F EF AT 7oA
o] %l‘ii b, 83AAFS 19/ AxF
Jg_

of

=

=9 LD502 2.O><10~2g/kgLH94?J—% o=
)}

NO: 2

TI

F¢ 9 FAU] BEaWo) AF AT
nAe 98

AB

q44 de ]%1{»}7} L}E}\Xkoq = 39
0.05ml/mouse, 0.Iml/mouse E5
AF 237 Yepsdo
T AATTATAM 108 AFA AT
IFEAHE EAd Hdgy EEFYTL
0E ZAA 7MAE AFEH

o
T

BEGPRYY 39, AEAEo] HAE

Aste] Whittled] A S 71Foz 234
¢ A TEgHe % AFAHI Y

] AASEF M carrageenin HF ol 14]
Z AREFRE AEF¥Lo] g d4FH
1=}t Complete AdJuvant BFoAE &9
Zh-go] A=A kot

NO: 4
TI

- 159 -



- ety eS| X, M3d 12, 3 N3s. 2000 -

5% (Apitoxin)e] ##H<e Adjuvant ¥4
gl mAE 9"

AB

BEo]l @ Adjuvant#HA G vl =
g3 dolry] 3 AN HFH
Freun’s complete adjuvant ¥4& 3354}
st FAHAE FUAFIHA, apitoxing
A atFALEld RE3E, AEEFH 2 £29%
£ 5AHY 47 FEXNEITAA FFE
o] AN, WBC R &A cholinest
rase?] AR =7} AAHJoH, FEFFAE
Z7rstaeh mEtd 55849 A4, IF
e vF, 9483 4€ §F S &Y

AS Aoz AlgHo.

A

NO: 5

TI

aRAA F2Y BRIl A
Furape) wrg® |

AB
ARE Agol QoA BHpPeye &
se B Aste] @AY ol 2
& 29 Az AAY I
g B90 ¥5¢ A%FY
s} 4YF A% 55 L oM o
| @ BEEAAZY A
£adl AAHA4E FYE dETol
e fold AFEAE dehigen,
237 gze) Folx ARHA Stk

NO: 6

TI

Extrusion typed 8.3 F7deE3F @
2ol BEaWHe WPt dstE 59

Agna®

oN

AB

1998 793¢ 19993 3¥€71x LB
X FEHY AT Jddatd 8% %
A HAZ] AR L Bolx, MRIY
extrusion typel2 A ¥ 1299 85
FRLEET FAE Y2 FHLWES
W3l holety X5 &S vw AFE 2
3} FFo] 50%0lYd AAE B5Y A+
BEYXE 46371 732 583%%E YENNS
o, J¥717 T X58&2 Exellent 1
#(8.3%), Good 6;MBOR)E UYEIHOH
Fairt 3dl(25%)2 &€ 833%=2 YER
t}.

Follow up X&8&% AHE Az
Exellent 43](50%), Good 2z1(25%), Fair 2
#(25%)E Poore ¥ WX flo] YEhd ¢
2Pl A9 Follow up J85&% FYA4o] =
ki, YArIE 4yt 2B} FELER
29 5 YU

NO: 7
TI

sBAYel U BSHAY I4H nF
10)

- 160 -



- %% B BE A7) Uy B -

AB
19983 10€ 1¥+F8 1999¢ 5¥ 3097t
A RHdsta FHdst PEI
AT WAste] EBAFY P2
Bolx oA}, GBSl
Bdgdez AdHe X=d 6039 ¥4
& tdoz dof AXNTH FZFAA
BEZog Uro] NEEAE v IT7Y
23 938 AzAH FEF WY
2.2 vebd A3 A8 FA 55.0%2
b3 BEFPARTAME 825%2 Y
et

olgy|ztd EA}E FA7 :
7] REA BEAANRTC A
o et $48% AREAE AW
8 olFAVINNE F4 Y HolE

shdth SRR AAY dehd BEeA

d_o‘

ay  wo

[o]
o
zjd
o
N
)

Juo&

3, 355, A% BFN 2SgAAR
Fol $4¢ ARAAE nPon 53 F
SEAA flAUE Aole teuch

osteophyte, effusion 5°] Hol& A&
TEIAXNET] o 5% AREAHAE
YEL

BEIIAXNES TN BER 4S9 A
A 2 AHLgH &4 A F¢

A 29 2xxoldd 4TE vud Ax &
TAR AW 9 FHY ATAA X&)
s A2F7 F940E #FAE UE
pea=2

BB 4035 HAH MNLZA

Al LR T2 AR BAEA A
7t 8o AsFoe 153 00A tha
A MFE 3THHY 535%Y IAHES
BRon FEGAANETY &£od Aq
AYH AL &4 A A5 uFZY ¥
of ' &=zl 895%°AH ‘FF' o]Ate)
AREAE e

$& 2 B543o] AFH LPSHI A

[e)
deo] NEAHEAES HHE o3

€ 2 BEFEATO] Hulelandg
A AETAH AGukgd] vXe 4FE #
Z3t7] A%t AFA A LPSAA 29 F %
2d DAz FFHAA $€ 2 5%
Fg w3 10048 F 63 AFT F nx
TES T, AXEA THEIHT, dAAE NK
AE, ICAM-1, VCAM-1, IL-18 ¢
IL-2Re] Wit AEAH WG] wig
#42d A4 g9y HIT5, S8R
WZ2o AFEAE % 9P 7 o|F9 4
3 Ax, 2FEYENS] rx TH=
T 2 AXEAH TYEZT B¥, 299
4 2 #AFgq%e dANE Exg
NKA ¥, ICAM-1, VCAM-1, IL-18,
IL2Re] £X EFAX tizTd u3 #9
g ZAE BRPoH FEFIAFTIZAA
HS gaste 3% Byt

- 161 -



NO: 9

TI

LENALE T B2 2289 dig B
A A5 8FHNATE 08T YBE
3,_11)

AB

1999d 19 1458 19994
A dsta Fe)Hog 7&
o] Wdstdq 27+F9 o
i1 8545 MRIY
axlo] Xgure 229
3t ¥ELAXNsHHA A8
715 %ol ‘%4”783?-%:% dastete 37t
A3 B58¥As

e P
34,

715 7%}

i

B7He A3 883 wAHdl s 4377
14398 l- A5 Fol= 845+397HS Y
BuUes /fdAFE 043101554

Ars Aol AAA
F 0710452 7M1 =& NS BT
T gE A= 9E T8 As A
2 713 A3 bulging discoll Hl& &
8]¥] protruded discYt extruded discoll A
olv] A &L MHAAFE RAh 8%
g3 FEAIAANEF FA NEEE A
2% 1581(68.2%)90 A $-=(Excellent), 7|
(31.8%)N A S35 (Good)d FEHlE B Yot

58 44T

TN

NO: 10
TI

. HI3A 1

5. 8

H3=. 2000 -

g9 o e
AB

dzte] ANEE A TE8WUE nHFS
A7 9F9 XugEe BEey9 £%F71E,
gy3lo] sl ZAH AFEHE o)Ll
ZAo2 otAld awz ZAFY] Wl

J49d 2Ea9e B3 PPee

d, 3%, 3 aWFoez A8st 2 IR
FE ALY 04 48 F430 g9
¥xe FYFe aFoz Azstd WD
ZFIT 59 FYo @ B B
e AN-AAY wgoln Py Wgo
2 490 ¥ Hde z=Fe &4
Aol wel 1-48¢ AFse] At
A ESE AT F ARy 239
24 AEY Wy, Bzt 4B m
2e} F + oy dukyd ez 5-203 ¢
ANez 22 ARE 22 F Uk

NO: 11

TI

48] 543 A 3 o] Formalin-induced
A4 Fos ¥Aukg Al
AAX G40 e Q¥

Pain Behavior %

AB

B Eorxzt=o] formalin-induced pain
behavior®t # W Fos ¥/Adwkg AZAX
o] g4 v d%S BFsA FF

- 162 -



- 5% UY 8% A7d WY Ex -

k3 -8 0.0016mg/kg, 0.008mg/kg, 0.016mg/
ke ¥ 0.08mg/kgel H==2 ZF4H8(ST36),
T 2 uiREdgdge SAAFR F
formalin test®} Fos WYz GAMHS A
g3k A7 Z4E(ST36) T5FHAA T4
formalin-induced pain behavior® WX
o H|3ld FEEHOZ JAHJoH,
5k AT
behaviordl i3t A &= early phasei
t} late phasedl Al Z3HAl YERRtT).

TE AT
behaviorel] o3t A q7= F42(ST36),
5 2 iR FAAFTEY £o2 Ugw
th L2 834 Fos FAAWS AFMES
+, saline~-formalin ¥ ¢ NECK¥ VENT
A iz ol Histd FostA FUHEIA
31, bee venom-formalin TolAE A<
Ao AA iz Heo Fog W
37 #2HA Fsih

L3-5 225 Fos ¥AJuHS 273 A

formalin-induced  pain

formalin-induced pain

=, saline-formalin oA 24 A
Ax 2T Hlsty AT F
2w, bee venom-formalin oAM=
VENTE Al9)$ SDH, NP, NECK <9l
A gz vEd Fo% F71E JER
$loey}, saline -formalin &3 H| &Y<
o= H4 Agde AA FodA UA
FA N i =

Formalin-induced pain behavior®} L3-5
8T Fos ¥ANS NANESE F3
vl #AE JeErAA

T1

= 9F3 o] Writhing reflex ¥ #H4U &

5 AFEAE AF37] Ao
THCVI2) F vif do¥e] F5GAS
A5 & BN acetic acidg& FY 3}
o B Mz el  writhing
reflex?] W3S FA3 259 ojx Al
BAZEY c-fosWstE #EF A3 FTEE
ST YA TEgHAFAA U
of H]&] writhing reflex’} $2stA #Z4&
IRen FH4ETFHAT] dY¥E5
AT dlE {4 ZAE JEUAH
THEEGHA e FosHGgIMAge W
ge 6W-9¥A FHEHY
dorsal horm(SDH), nucleus proprius(NP)
neck of dorsal hom(N)olA #<]3}Al
astg o Fos d AAAEY 3
st 6¥W-9HUA F5599 NP, N %
ventral gray(V)59, 9-119 % F+599
SDHH ¢, 11-13¥4 F5H¥2¢ SDH
VEAA fFodt A28 BIY. FHE
Sodo2 YUegyE writhing reflexd &
s} Fos#d ARAESe FABAE #ro
st

FLA

1
ol

i e

superficial

o %e

E

NO: 13
TI

- 163 -



]
o
o
I
0¥
I
m
=
=
W
g

Jaw Opening Reflex @ RT-PCRE& o] &
g BEo Agany”

AB

¥E59 AFAFRE Ldolry] sy
tooth-pulp stimulation®] ¢l3 =¥ JOR
S A1 gste #Fstn 2 1A S YolE
2 539 #o3t= 222 prostaglandins
7} serotonin® &&£A¥A&A<Q phospholi
-pase®} TPHS mRNAZ&E& RT-PCRS
35t A 2 ZEp Tooth-pulp
stimulation®] 93] F3#8 oo]EIIAHE
of digt 59 Ede dxd ¥l F
EX]XTAA FASAEH S508F7HA 2
B frdsA AESHA

RT-PCR-& ©]£3% phospholipase mRNA
WP g BE5 3HE E510ue/miH
2 Rl PG B Hon
RT-PCR& ©]€3% TPH mRNA 3o
g BE59 Fx:e ¥510pg/mA 2 Tl
A e FHE BA

A =4

a2

2. PubMedoll A A4 55 A ¥H

=z

NO: 1

TI

52 ARFYT HAY A9 H5ol

A c-Fos protein®] &7+3, A7ty @d%

AB

Fe HFAAM A9 ZA(neuronal
activity)®l A4, I44 HdE& B
£ Fos ¥Y9Y944(immunostaining) S Ak
&3t
wutde] $5& FYT F, Fos-like
immunoreactive(ir) neuron< L1olA S39|
rostrocaudal F-¢jojAe B on L4-5 &
HollA FEgjd BEXE R4 L1-2
S1-3 B A A, Fos-ir newron< 33 9
AZo] EoAA dHAHoz EXEEHo 3l
it 2y, 14-58FH M= laminael -
09 FARA ZA EXFA3L, laminaeV -
VIdlME € RA £¥Xgev, 558 54
gt Z9°] laminae VI-Xol <¢Fr EEX
L4-5 £39 34 HZd & Fos-ir neuron
o] EAstA ¢t} FosBHWL &5 T4
% 308} laminael o Yetyr] AFR I,
1AIZY] $2F AAo] Frhetgen, 2412
H3o] 23l laminae I -0 ¢ c-Fos
B5 FAF 4A o 7ZAS7] AlEsE
R, 24X o) $d s AR a2,
laminaV-VIelA = 848 =8A ZFA&do
BE FAF 96AZTA Fol AU
laminaelll-IVI A+, Fos-ir neuron< %
= FUF 308 Rz gRony, 1A
of Yelyr] A& s, 24x31744 EAR
t}, E9de §Fdug HFIF4] ¥
7} AZM c-Fose B3-S gAstA, A

2

rir

~ 164 -



- §% Bd #H A7 9 BEE -

Zo] Eaoluls) 2wl o Aok 4]
Ane A5z m3d 434N A
&1 AR BAol B5 o8 H249
A&d BFe Agd rzsue A
J BE, EAHY, o)3E3 A4 2 =
o) g 4% T RAdde AL AA
Sk

NO: 2

TI

g melittin FY2E FLF  axon
reflexd] AEEH Bz HYA FHIAEA
A 7D

AB

o] Ao B BYUEF /ME 7124
9l =4¢l melittine] 3 FFATAMU
ol EEfL AAE ALEE F e A
Jis] FARE Heolth

05ml salineol 5pgel melitting A2k
ZRdo| FJu FLsta. 1 2 ey
=E9o VAS(visual analogue scale)®
A HR3n, JF &= We PFH B
= Aoga AGAd) e BA AQ
U 4 melitting o2 AT
>

g Fus, oo ASHY IR &

eorle

T g5e fudd 9 ex: o 108
o An2 LR INBES A&
10% lidocaine A =A% =X
melittine 2 f28 A% 55L& AAHA
agtoy ATLESY L& AHEAE ¥

o dA oA HUY AE8Ho=Z, 5ugd]
melittine] AP A TF& fgsicd F
Balon 10% lidocaine Aol ojyd 2u]
e AF5AYd E4 golk melittine 2

49 axon reflexE SAH R 7A2ARA

o

NO: 3

TI

ol e FHeo Aduid I &5 F4Y
quze 7|AA A, ATt 4%
A 27b79: formalin test9} @ A7

AB

wd 559 7|22 0%k 7AW

g 8.3t

o] HudA $Ie= ARAH AEH TF
o] %7k B2 =2 d(formalin test, 5
test)ol A A FY Fduidd] 2714
33ty 23 FY F FACYgEH &€
2o 71AH AF, 2= A5S #&
2z} fulo] E AE XA Bt
2E FQ 2N ALH o4 871
o wrg(FAES &As], €40)71, o
207 dRAFHIYR 1-24F AEH
Qon, 1 olF 72-96A7tE<¢ Z1AH A
Zo g Gx9 A=Y FAEIVE Fa
sl 29 wkgol UERT, ol dixH

- 165 -



o2 QLT FHE WS FHE UL,

5 FAdH ALE g Ax, AE *]Z}"
3oy formalin FAF-HUE a2 ol F
TZo] AgHAY Fo] ASHAUT
e 25 FYL Wi vhiigdE
R 4 FE vetg oy
formaling 1¥A sttt H3 85 F<
& §7Z #Ado] Yehds b oduig B
Al F3E¢ FFT %"3}° dozony
formalin FAFA= BAsHA BFHA @
*rh. WEEAQQ HX] ol FIAFH A=,
G2FE salined @74 EE salined AA
3t5 duigte] FpEigtou Z1AIA AS9
A 4 FE7] ougle %S A
A BZPgoy ol 7lAAH Aoy A
of g TZaRle] AFe wiAMY A=
o] ¢ FAEE RAFUT

ool AFE F¥s B formalin T
I vz B o 85 FAS
Aol FA ik AxE B2

e FS]

A [e]
ZAESS

L
)

e %2}3'4"?13’4'-‘4 TAE \.‘7'3}7]-»']3}
ol® 334 ZAFA Y formalin® ot &3 ol
ASE AlAET

NO: 4
TI

o] A7+ AHH FTFY FE RUEAM
AHgE N2 ASH FFY AEHES
Mesta ok AAR, Fo ke B
9o £%8 Uiy d3t FUFoEN
A71e % 4 ¥F& AP e

T AR T% wgddigd Eddg opx
Ao gAE FAEY. vARte 2 JBE
7} formaling Zo] FYWUE o ¥+5&
At 59 I3 FIS FA2AHA 4
& Fastn, AEH FEHES 10849
A 1Ao7 A&HY, AT FFLS
Az A 4BAIZFO) Al A &dT B %
£F9 F7le 5F 79 %‘E’.‘° E°l
S A EAE FIHAAY EFe A&
AL FF ASALH 474]7]' Aes AL
ohvcl EL& EWF of23] oA
s, ol 5 A8l AFA AP
ojlgd F J&g THEH 5
formalin A1 5]l & 3
& formalin 9522 ALE S wiel FA
s o &L A 7 Fd U AF
NZHeE zZten. A7 Ads 85 A¥ol
AP A& %9 8 242 #EF
2 ANt '

Ko

4

un-g] =Eare

NO: 5
TI
53 5 fegol= Jgad, WF

- 166 -



',

AE S L PPN RS

AB
% 10-20 mg/kg & ¥5 Heol=
1.0-20mg/kge 8FHNA xylenelZ f&
g A9 F3, 79 Rdutg myslo] 1%
carrageenin FY22 H¥d 3L ¥
2 4F A4 E& 4AAL, hot plates}t UE
2 FHAdez fud S50 A% A
TEHAE BAFH
25 Heol= F5 AARY f HY
¢ 2RE HYY. opEEA A FHAH S
5 AARY 3= fegol=rt B3] o
wotth

I uHE mgo], 2FA
35 Wl Zt7t u A=
Btttk A3t 85 FYFH} formalin
ARG g mAE
g AE9FH

FYel
EIAE H 23

single-unit  recording

of g EZ -~

technique< ©]-§3% W& vlmw Q77 AA
HAo 22 IR F83 Yo 33}
TETUTLL AT o3 E<¢ WDR A%
Ho d3d A&EA dHF spike response
E F7HNFALoY, 22 £ g & ujAA
FY2 298 274 JehdlA £

5 FY F 6085 HF spikedE

6.74£258/s(n=10)°] N o™ g4 x4
F77F 718 84522342096 spikes/s)©]
Fog oudA 7t Y& BoF. §
T BZ AR g &3 HHI ¥
Al 438, A3 99y 5%

ol&

Aol BF

o

2

Nodo Eox odo v 2 @

4
o,

el

>

oy fio

o

o

BAodgd 7144 AZ|hd WDR
N7 B 3]
WDR 2749 7143 wge 9w =
Z718 doF oy formaline FUHE Y
g B FeAe RALAS Yoo

[o)
Elag o

- 167 -



- St ySEIT. M3AH 18, 83

ot F7A A&H FF 2ol Azde

714 7138E JHAR UEE BAFET

NO: 7

TI

gAAe A9 A3t 5 FUo g3 #
2 A5H 59 LAt adenosine
triphosphate P2x-purinoceptor?] =4 9
520

AB
A= FA9 Hst BE F4A & &
2d AEHH FFY Adoad ATP
(adenosine triphosphate) P2x- purinocep
torel =23 qFLS A3 Y8, $HE
A€l P2x receptor Z3A¢) pyridoxal
-phosphate-6-azophenyl-2'4’ -disulfonic
acid(PPADS)E 01%?‘5}04 4~ P2x recep
tor7h AW AN&H FHe Ao A&
< St=AE Hruhs Rth

o4 e AT IF Aduide B

}

e

2] 5
FUL FY3 e 1-24 5] A
<l flinching reflex® S3ozde o
]3-’- AZE AHKAH TFE FETd
A 5, 10¢ge] PPADSE d XU AX

\l" oAM= dZTold] 8] flinching

reflex7t &2l vlals] 2}z 37%, 44% o
A HAAG. wd, 183 30uge] PPADS
33U HFAXE & FAME oA &
F71 AU 47 A3xE H4 P2x-pur

—noceptor®] #Ao] ¥ f{i AFd A

ol
4!

2R
otn_u..u.

il

AHI3=. 2000 -

£3 FF &0 71H4EE 2EE o
2y PPADSZE ATP P2x-purinoceptor
AgAel 43 WHeEdy FEAdE AT
fies nE&FAAY TFH} HAZ AL

A g5 of Q o8 Bz,
NO: 8
TI

2% NMDA, non-NMDA €71 2<%
ool Al s BE FAAds FEd
wide-dynamic-range A7 &3 &
el BAF?

AB

ALAHQA FF QA T2 FEA o}
u] =4k T8 9 o} &l NMDA
(N-methyl-D-aspartate)9} non-NMDA ¢
qFE A9 9 &%) NMDA
¢} non-NMDA & Z3A, AP5
(5-amino-phosphonovaleric acid), CNQX
(6-cyano—-7-nitroquinoxaline-2,3~dione),
DNQX(6,7-dinitroquinoxaline-2,3-dione) ©}
3l 5% FYol 23 urethane-chloralose
2 v3Hd 3ngold H$ FZ WDR
(wide-dynamic-range) 217392 24 F
7ol WA EFHE FAH}e HAEYH
single unit recording technique& A& 3}
Ak IR FE&A B H3 55 F9)
& 1A olAES vl A olAow
WDR A72¢4 993 845718 do7
}.

- 168 -



- 5% 0Y $E A7 WF EE -

5= +4 2] ol AP(5)(200microg/
100microl) ¥+ CNQX(8.3microg/ 100mic
o2 HAAXNE T T saline EE
dimetyl sulfoxide(DMSO)Z HAAAE T
o) blsl 4z 94%, 76%9 ARHE 84
AAaRE YelW. 2L £39 APG)
FAANE & TAANE HTE HES
67% QA E#HE vdebdl AAx +H Hl=
g A3xE YeEidid. oy 22 §%9
CNQX AAZ# © B2 £%F
(100microg/100microl)¢] DNQX HA#-&
Ha &5 FYoE 29 AF9 24
g A axst s
gz didolMe 55 FY £ 2L
AR WeE depgdd Ze 439
AP(5) £ CNQX2 AANXE & TN
WDR 7299 &A4F7td oride 3%
2 g3, ol F4& APG) £+ CNQX
9 9A = AAAYA e % 2
T olydeE AL B9 FUTh
A7) Axe wx NMDA &9 &4

& 45 2 §A9 2T B,
non-NMDA & &4 dA {F&d
ot gojdn BE 38 FUds] fiw
{4 7z WDR 23949 A%AA 84

d= BelskA FeoE AL MAFHUG

NO: 9

TI -

o2 e FAAUT I3 TF FYLE
$utd A &53, A2F  Aflinching reflex$}

BdE 4747 499 = 9 fx 6 '21
4= protein kinase C7} #o3%?

AB

g4 Qe Addd A 55 FUo=
fd A&H, ZAYF flinching reflex$}
S 4737 (Y FE 2 {fXd
o] A4 protein kinase C(PKC)el 4%
€ &4 zol A3y Al g4E A
oA PKC A A chelerythrine chloride
(CHE ¢34 AAPE d9 a0 &3
3 worc)

0.01, 0.1, 1 nmol®] A7}#x] &%} CHZ
d¥y AAXE F TAANE salinel 2
AAXNE 3 oo vla) &Fd &3] 7
Z+ 39%, 48%, 59%< H|E&ZE flinching
reflexol i3k A &34 & Yelyo.

1 nmol®} Hi &%z GIY FHAE
g FAAE  gFxTd  HE 42%9
flinching reflex 94l &3& Jelyic.
t<0], 001, 0.1, 1 nmol A7IA &
CHZ AXNAE 3 FoAMt salinee2 A
HAANE & e HlF wdE @AY
3 ZbzZh 129, 22%, 48%9 dA a3E Y
el A3 2% 1 nmolE2 FAHAE
g TAAME dd&e SR 35%9
AA EFHE YEldC. ol AIAE HF
o] PKC &40l 2x &3 44 A
23 F39 iz & WuF 4
ZAa9e] Fx 2 FAC #ATE B
.

- 169 -



- CHSterE e g X, M3A 18, 83 M3S. 2000 -

3. AMAAE FF Internet H A

ZAMo] bee venom(bee venom therapy,
apitoxin, apitherapy, bee sting, bee sting
therapy )}
Altavista, Lycos, Google, Directhit, ICQ,
Excite, First Search, Northern, Light
Hotbot, Magellan, GO TO 5 HAA AL
2 A3t
3 ZA3}  YahooolA 23%, Lycoset
Googleoll A} z}2} 20, Altavistaold 15,
ICQOI A 13%, Directhitol A 11 9] siteE
& 4 A%gew], Excite, First Search,
Northern, Light Hotbot, Magellan, GO
TO 59 AAAAN = F9 siteE 2
7 ARG A WL EHo) A3 27,
#Em ud AF, &0 AFPL Sol di
oo FAAFrIE A, ZAAG)
ol BFo didt RAEo] iR Eo|Ar}
T3 American Apitherapy Society 2]

pain(analgesia) 22  Yahoo,

websitedl A Frantisek Kuthan® Virapin
ol2t= % A E (mesocaine 1ml%¥ apitoxin
2mg)S 27093 2849 FrlEol= AF
g2t A intraarticular &
0.05mlol A 1.0mi7kA] X X8} 3L, hydrocorti
-soneacetate (HCA)Z A3 F3 vlug
A3, A RE #aAN Aol A}
AFHYR, BAH A%zY 57, Friy
2 24, 833 g939 & 8o Has)
R intradermal®] intraarticularB.th &
A7t F3 RFALE HQJdu Basigch

intradermal,

% HCAS #E& B3 A18sid d5o=
ALERE WRY 4t e advt gl
Aot B33t Cherbuliezs & A}71A
o %HETE F3 12L 53 #®He F
=, ’=, Futdel, Ertglol, g Ao}, wjF

5 1203 olgel A AT AAFolxL, 2
433 BAY, $2R 23E, BAY
229 Bl 5 FFL A T 5 A
£ AYEolY ohgd iy AsF, ¥4
SA% 0|48 # Yotn ISR
5 %
1L 2 eE

2) AN B
1399 @Es T2
Fa3A AMY =Fo) 4Ho
weton) g §o)83x) 39, A3 g
U =23 19, 999 32 19, g
2¥x @083 18 &o)gon ulA )
9 A} 3H9] =Eo] 31 o)},

=170 ~



- 5% #Y #H A7 W Ex -

3) 23 24
499 Y4 =% F 8
g 299 =% AF=E Ho
23 MRIL 33 €
o AFEHA7 AFE ¢ F Y3, =
protrusion®] Y extrusion®ll- 23]8 &347}
FA AL & F Ao, €A% ¢
Aol A 2749 =% ZPZ o} of
HF49 3449 JF 27 FHojuw,
5-203] 9] #E A Aol 941 THFY
Ao 8ol He AE & F dAh
% EH gi§ 5

Boam
nz Bt

&

—t

2

e
ftlo
(2

adjuvant, LPS F°] o]&XHAx, dxTo
2% aspirin ¥4, UEFFAL, salined
AT & olg3iden, 1 A AFas
I & dzdd vs #9448 dA 57
P Lo FHEHAT F 7]do B3 4
Ao =RdME T3¢
opening reflex(JOR), Writhning reflex, &
AzA G MY o3t c-fos W3} TFo] o
EHAeH, AT 71 F A leveld &
& ZAolqltt.

N

N

AEZ  Jaw

2. PubMed A4 =&

bee venom(bee venom therapy, apitoxin,
apitherapy, bee sting, bee sting therapy)
7} pain(analgesia)2.2 #AM3 Az 258
o =Eol PAHYOY B =23 Ty
A, FUANH T 5 9 4% 52 A

i)
ke

=2e AR 9de WM =

b1l
2% 5 oUH.

et

D AAA &4

Z  18%F9  journaldlM HAHUoH,
Paini&7} 522 713 B¢te™, Neurosci
Lett.¢} Br ] Pharmacol. ©] &% 2Ho=
I dgollew, Eur J Pain, Brain Res,
Neuroscience, Nature, Chung Kuo Chung
Hsi I Chieh H Tsa Chih, Toxicon # 9%

9} journalol A z4z}b 184 53 At

2) A7 ¥ 4

Full text't 25& 78 4 ANG 99
=% BEF AF =FolonolF gH
®ES 5% % EFE oLFed, 19
ol Mut gkFEe] WEF I 3k AolYrt.

3) 23 &4
“Ee T5 wE AR ol8% 89
4E =IdAME #Eol dodle T35

c-Fos protein,

of

ATP P2-purinoceptor,
NMDA, non-NMDA, Protein kinase C &
o] #AAYS WHWI, #¥E VTEI
g 199 =EdAe #%E Eo=E
%% ARG o Hold EnE BYx
ofdgAx FHAdE BE AART ¥
# Helol=rF P93 o U B3}
AR

3. A AAE E3 Internet A

- 171 -



1) A4 d3E £¥

Yahoooll Al 233, Lycos$}t Googledl A zt
z} 20%, AltavistaodllA 15%, ICQOIA 13
%, Directhitell A 11%9] site 22 5 3
Ao, Excite, First Search, Northem,
Light Hotbot, Magellan, GO TO 5¢ 7
AR FE siteE 2 F AL

2) A4 yg 24

7t 74 ARNA FEY A TAG AL
A9l sx & 15%0] A4 Hon B
ol o Bzo) R KFH A= 247
1%, AE 331 1%, 3459 Fgdo] 1
zolRow FrlEolz A S Uy
©Z Virapinol#hs 2% AL S ALgs &
98 ETNE AJTE YR 153 B
So] HgZoz BAY, 2B 2%
BAT ARz 2
¥ 4 gx A8 A% 9= 24
Z1FEE AU

olgow e AF VL AW ug
o U, 29 2% 94 =RugE Ay
8ol § Bgton, 2yt 29 ME
T30l U A7 WP ojME NE
2oz @He ot Fue AT F
%7 2 S BN BHL ol4d=
29 AT 5% Aol BE Ho|B 1}
btk gy AAAAE £33 Internet
AMoz FME #Eo) E23A 2
gol yEHez ALHT JYee ¥ &
QAT

4
i

SY

ol 5 F

oN
123

o
ar

3

& HN3=. 2000 -

BHEEHS FAE AFUAR AAZH
BEA TG A A3 BG wH
g 8% ARWOILE BB 42

$o AAE 712 & 220 oW W
$7b f28E Ao U¥ 49 AT
d Be% Rog wod, o uPoz
A7 HED 9F TN GE DY
49 99 4F $F #L A8 Y
Be 94 A7 westeet Az

B o

N
55 349 F JdFo Ot EHRN L
PubMed, Internet@dAolA] 4 A5E F
) oS e AEL I

L =W %%y 35 349 =82 F 139
olew, ti A7 AAE =%
ol 4ox M Wkm, WE T35t
39, B3 dod =FH 19, 9 #Hg
A 19, d 2¥ 2 oA 19 &
ollen, uAME 9 =Fo] 38 <IN
ool T QA=ES 44, A¥=Ee 99

ol At

Fo A
o H
o

32 b

o
Hd ool
o "
)
=
rir
Hd
9]
)

i

- 172 -



- $% U™ 8% A5 g Ex -

3. PubMedZ Mg A3} F 18%F4
journaldl A HAAHAQ o8, PainAl7t 5HL
2 7F 93, Neurosci Lett.9 Br J
o] Z}z} 2o R 1 t}hHoldl

o v Eur J Pain, Brain Res, Neuroscien

Pharmacol.

ce, Nature, Chung Kuo Chung Hsi I
Chieh H Tsa Chih, Toxicon ¢ 9% 9
journalef Al 2tz 184 tF 3 A,

4. PubMed® AN ¢ A3 48 =% 9
Holw o}F 88U BHESE TF 7L =
Az olgFov, 19T ¥EHo VFEA
B Aoz BHEAAAL ¥Eol JEol=
o] Aol& vl 3.

5. 2490 $¢ Internet 44 2% %
15%0] A4 Hgor BAdel A 53
oA e %E A= 247t 11F, AFE B
F, 8459 AYgel 13900 Fob
Eo= A% IAES Yo & YART

%, %% AeFoR T3 Y T 4
e AL 248 24 12 130 A
9. olzA #EHel BAG IF T3
dEdez Ag F1 Jee ¢ & U

o,

oj4e] AT Mol o HEE ol
3 ARNEF 717 ZF g4 oW W3
b FasEE Ad g 494 ‘_:F7} o
Qeg Ao= HolH, o|F wiPoz @
7tA ZEE 44 =EAM dE 2

—_—

é

of

flo 18

- 173 -

0|99 7% £F KL I W W
4 477 "dastee Asd

2% Bk

AES: BEgdy B39y IFnSH
718, pp95-103, 1992.

AE, A7 AR ol =F9 AN
I g FSE3}A ppbl-57,.1997.
nPF: BAEaYo] FY, IF L I
dol FlXNE BTl B AFH A7,
o} &3 o) 3] %] 13(1):283-292, 1992.
ANE, 1¥F: BS5FHHY F4E,

AERLo) v &% @8 4384
A e A 15(2):97-103,

vzl UE ¥
3t

AE 2]

.L?(.'.

3] A 1(1):154-163, 1999.

Zolg}, =4, olA%, VYA AH A
T2y REgAAFo g AT
o] wkg g 16(1): 106
-115, 1999.

b . &R, ¢HFA: B 5 (Apitoxin)
o] 39 Adjuvant THEY v =
B, T3] A 817-98, 1993.
o)¥ A: Extrusion typed &F F7+3
g22% #gAe BEaYS Hgg 39
] g AR, HFITIIA
16(2):285-293, 1999.

oY, AR $& 2 TEFHl A



10.

11.

12.

13.

14.

15.

16.

LR

FHo LPSHZH-EGY AEF4AGRS
of vl 4%, dEAFE3A 16(3)
1 287-316, 1999.
olAlE, HAE: €

kel JAAH uF, g 73R
16(3):25-38, 1999.

olAlF, HAFE: sFNTBEEFT X
22e0o] Wig B4 X859 2F5HI
AA4g ol YARI, thggte g3
] 20(2):200-207, 1999.

olFA, WIE, 1YL T L 4
o F5aYe] WFEA A P
&, Ay =83  15:483-495,
1992.

V&7 S48 FE5AIAF
Formalin-induced Pain Behavior %
o Fos GAuS AARAE A4

As et oo v

oX
2
o
ofT
Jit
2
el
o
)

rithing reflex
A BERA WAL B4
% o] 7)o 5}

d

|4
e/

4

AL89) =2, 2000.

Z%33%: Jaw Opening Reflex %

RT-PCRE o848 ¥%59 suz,
<ELLERLEEL LR T
2000. |

Chen CY, Chen WX, Sun X:

Comparison of anti~inflammatory,

analgesic activities, anaphylactogenicity

and acute toxicity between bee

32 1=,

17.

18.

19.

20.

21.

- 174 -

S2 XM3&. 2000 -

venom and its peptides, Chung Kuo
Chung Hsi I Chieh Ho Tsa Chih. 13
(4):226-227, 1993.

Chen J, Li H, Luo C, Li Z, Zheng J:
Involvement of peripheral NMDA and
non—-NMDA receptors in development
of persistent firing of  spinal
wide-dynamic-range neurons induced
by subcutaneous bee venom injection
in the cat, Brain Res. 844(1-2): 98-
105, 1999.

Chen J, Luo C, Li HL: The contri
-bution of spinal neuronal changes to
tonic

of the cat

development of prolonged,

nociceptive responses
induced by subcutaneous bee venom
injection, Eur J Pain 2(4):359-376,
1998.

Chen J, Luo C, Li Z.: Primary hyperal
gesia to mechanical and heat stimuli
following subcutaneous bee venom
injection into the plantar surface of
hindpaw in the conscious rata
comparative study with the formalin
test, Pain 83(1):67-76, 1999.

Koyama N: Computer-assisted infrared
thermographic study of axon reflex
induced by intradermai melittin, Pain
84(2-3):133-139, 2000.

Lariviere WR, Melzack R: The bee

venom testt a new tonic-pain test,



22.

23.

24.

of¥

Pain 66(2-3):271-277, 1996.

Li K, Zheng J, Chen J: Involvement
of spinal protein kinase C in
induction and maintenance of both
persistent spontaneous flinching
reflex and contralateral heat
hyperalgesia induced by subcutaneous
bee venom in the conscious rat,
Neurosci Lett. 285(2):103-106, 2000.
Luo C, Chen ], et al: Spatial and
temporal expression of c-Fos protein
in the spinal cord of anesthetized rat
induced by subcutaneous bee venom
injection, Brain Res. 806(2):175-185,
1998.

Zheng JH, Chen J: Modulatory roles
of the adenosine triphosphate
P2x-purinoceptor in generation of the
persistent nociception induced by
subcutaneous bee venom injection in

the conscious rat, Neurosci Lett.

278(1-2):41-44, 2000.

- 175 -

oY Bl Aol g ER



