e 7882 #2037 A35(20039 69)
The Journal of Korean Acupuncture & Moxibustion Society

Adjuvant F## RER B3
ERPRS MBECE 2 I BEe] WY WK

989 A5y - BEY

A3t Yol AFeRA

The study on the analgesic effect and
its mechanism of electroacupuncture
in the rat model of adjuvant—-induced arthritis

Baek Yong-hyeon, Choi Do-young and Park Dong-seok

Department of Acupuncture & Moxibustion,
College of Oriental Medicine, Kyung-Hee University

To study the analgesic effect and its mechanism of electroacupuncture(EA) on the chronic inflammatory
pain, 50 rats were induced with arthralgesia by injecting complete freund's adjuvant(CFA). Two weeks after
the injection of CFA, EA stimulation(2Hz, 0.07mA, 0.3ms) was delivered to Jogsamni(STsc) for 20 minutes.
Analgesic effect was evaluated by using the tai} flick latency(TFL) and the analgesic mechanism was observed
by applying TFL with the pretreatment with naloxone and yohimbine.

The results were as follows;

1. TFL level for the rat model of adjuvant—induced arthritis decreased as time went by and it induced the
hyperalgesia.

2. EA stimulation delivered to Jogsamni(STss) for 20 minutes in the rat model of adjuvant—induced arthritis
brought analgesic effect and its effect had lasted for 40 minutes after the stimulation.

3. The analgesic effect of Jogsamni(STs,) EA in the rat model of adjuvant—induced arthritis was blocked
by pretreatment with naloxone(2mg/kg,i.p.). This result suggests that the EA effect on the chronic
inflammatory pain can be related to the endogenous opioid mechanism.
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can be related to the o,—adrenergic mechanism.

yohimbine

4. The analgesic effect of Jogsamni(ST3s) EA in the rat model of adjuvant—induced arthritis was blocked by
pretreatment with yohimbine(2mg/ke, i.p.). This result suggests that the EA effect on the chronic inflammatory pain

Key words : electroacupuncture(EA), tail flick latency(TFL) complete freund's adjuvant(CFA), naloxone,
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&b REMRIES FHe WERS WES %
fEell % el 7P E8 fEtkel o] MiESE
Rl EBhEE NS W D BRE BeEk, i 588
BGE o webx ikl WEREGE
e %Rl BT AR A

FIEGE AP S B BARRA 4
e R B2 W7 olFox 3 glon, #
B HE ¥ BE ot RS BERET U
o] WA, {EHE (1~4Hz) HBLS B —endor-
phin, enkelphalin, dynorphin %9 opioid peptide
E {Astn?, EHE (100~ 200Hz) 8L sero-
tonin, norepinephrine, dopamine %2] monoamine
& EAE] PRAEES Jehdo] BEsHT.

8¢ RAEVERRSE (chronic inflammatory pain) ol
Het HEAME ol 1 #ig @us Bikel
fzso) A o3, ohet Adjuvant & WEKsS
B el BEolA HRY ®Er AYed?, §
vhEl A BREIRel QoM SERE S SHEE S
BB#ES kappa—opioid receptor BFiolA HAEE
BE7 AT, BEIse] ke FES o) K
R S H % (endogenous pain inhibitory sy-
stem) 9 AMES BRets REYS) Folelx W
Eisett FRAEC] KM D RS FRAEMGER (perip-
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heral and central nociceptive processing sys-
tem) &) kol %& AL pERsE ®E'E AN
o a2y 19 KEMREY HE BHY HRER
Rel T g WE AfMolT TEMQY WRE
K gfgold

olo] A& %A= complete freund's adjuvant
(CFA)Z FHE 184 REMRE T2d4M EH
RIS SEARS O e gotrr] At 1§
M RIEMRAE #%% Tail Flick Latency (TFL) &
WETOZH FRERMES] 3t =2 (Jogsamni,
STis) EHFEA A WHEHREE FA&tux st
Horw, EH HBARY T #Eoz %A
AL BRETs FRRETS] BttEC] A71HT e op-
ioid ¥ RREAERAS] BIRAKS olrT] 93}
opioid receptor antagonist?! naloxone®} ay—
adrenoceptor antagonistQl yohimbine iR
EhiEE JERRY e BES o A8 &
RE 71 #she wpojt

IR B

1. B4
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2. t¥

1) $8%iE A%

Sterile hypodermic syringe(E<Hti7t, 1ml,
26 Gauge) & {EASIATE

2) Holder
BiEk ol28%(6.0x18cm) 28 BifFslo &
SE S =

3) %
Stainless steel ZEHM(RFEA, EL 0.25mm,
Zo] 30mm)S FAsA

4) BERWBE
E R 28 (Pointer F—3, 1TO CO. LTD, Tokyo,
Japan) & {FHsHITH

5) Complete freund's adjuvant (CFA)
Chondrex, Inc.(Washington, USA)°lA $ifE€
complete freund's adjuvant® &SIt

6) Naloxone® yohimbine
ICN Biomedicals(Ohio, USA) A #/E¥ na-
loxone#} yohimbine2 {#R3I3 T}

7) EEREK
Z9)Al%k(Korea)oIA] BfF¥ normal salines
{#EH &3t

8) Tail flick unit
Ugo Basile(Comrio, Italy) oA $fE® tail flick
unitE FIF3sl] TFLS MEsIATh

3. A&

1) RBE BN

ERBY BERE ¥ BRERES L5 spe-
cific pathogen free(SPF) &7, & 22*17C f8i&,
5515% fERS #FER oo, hepafiltrated airg
grastel A HIES Rl o HES B/ME
A

TFL MES AH3H 37 A3ste] BEFEK o2
YZ(6.0x18cm) 2.2 YE Eri(holder) & £
e TFL AIES thfEst?) i 28/, 1E/H,
304 A Ed(holder) BEKS 3t EUZ
A% 2EHAE Fo|nx} SGiTh

2) Adjuvant BREiR #E

Rosenthale®] Fikel wet CFA 0.1mE d#9
HHRBUREE BT HHEt, 148 28 %l BF
3 wrtet Ao A PEY Zikol AEE 8H
ahg EEstel gERl AT

3) FRRERIIE BIE

A9 my MAE £l A FEH BuN
Bl Bl RrEsked BEREE RBkRER (tail
flick latency ; TFL)E #E9 #HEZ Aoton,
TFLY #mEEE AEToZN PMBRE FHE
S99 TELe HELE tail flick unitE
mate] WESREH, AEHES Bie AFH we
Z 6%t EMZRE ANR Endd HEste
Mwarger TFLY BMERS 14 Mo 36 WE
§ ks FIASAEY BRI BizE xed
#e 2cm HolA A BBAFOEN F
Bihrel 2 ZRE FA SoUME & i
#woz smEge) mAde piksdAd’. £y
KEHRIE Biio] 40.507) A Eike BEE
Fegslqich, T BES #Ao KT M BES
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Adjwant 3 MBI BT BENHA RAZR L I A0 HE HR

ohy] g3k #MERS cut—off timed 10BE &
sk,

TFLS EkIs 8 16, #lEk 104, 204, 30
%, 45% 2 604l £%& HESACH, FEENFE
o EE EEME AT % WES TFLY 55
& L2 mEste] HAHIAATH?.

Post. Tfi—Control TFL
Control TFL

Acquired TFL change = X 100(%)

4) MR ¥ ERRB

AfE2l E=H2 (Jogsamni, STse) ol #HME3=
&} K48 HAROE Smm QoA FHE BFEST
ol ¥l Euasic?.

ERFHS ZHEL Smm Yol|2 EFET ER
##(2Hz, 0.07mA, 0.3ms)¥ & HhilkEe] F&Y
= BEY BER 2040M MKITsh

5) BB RE

UHE EEER 10vie], R=%(STs) BHEFIE
B 107}2], naloxone %l R=H (STse) BHF
&8 10v18l, yohimbine &% B =8 (STis) B
FISEE 10ve], AHAHK KA R=2 (ST
BHEFRH 1072 st 5BFeR Urloh

(1) JERER(CON, n=10)

Adjuvant BREI% FR % o5 BREES 8A o
< Moo= CFA HEASH] 6 1E, A & § 1
B MRoE & 6 TFLE MEs s

(2) R=%(STs) EHFIBE(EA, n=10)

CFA [EA 2i8 #% WEkol FHY I3 BH
FRE et #.

(3) Naloxone %%l E=H (STss) EHFIEFE
(Nx+EA, n=10)

CFA IEA 238 % BReEiskel #E 830 nalo-
xone (2ng/kg, i.p)'P & AR FREsl] B
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BRIER 15981 BEENE EHE B

(4) Yohimbine %% E=H (ST EHHE,
B (Yb+EA, n=10)

CFA TEA 28 #% BREi&o] #FE 8F yohi
mbine (2mg/kg, i.p.)'" & EH AWK HES &
FRER 15581 EENE R 5.

(5) HBABK LRE R=H (ST BRI
B (SL+EA, n=10)

CFA ¥EA 28 t BREike) F2d A 4
KRHKE naloxone HEBEY RECE 3t EHH
1570 BERNE EHS #H

6) HIER &

BB 2= MeantSD.O 2 FRsldon izt
) B Independent samples t—testE A3}
A P-value?} 0.05 UTQ 5l 8 £8
7} ik st SATZa#8E SPSS 8.0
for windows& FIfstsich

. ;R &

1. Adjuvant BAEhR &0 OE TFLS
e

Complete freund's adjuvant(CFA) 2 BgEi%S
FHEAV %1, 2, 3,4 € 58 TFLE WiES 2
I &% -16.5%23.7%, —32.613.1%, —33.5%£3.1
%, —34.8+3.2% X —-35.01£3.1%Y BAE KA
. TFL B+ 28 REEE 2T, kele
& #MLE RolA YttiFig. 1>

2. BIRIELS| SRAMR
R=H(STs) EHKIERIS F TFL KL
®E® 104, 205, 304, 455 2 604 &%
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Fig. 1. Changes of tail flick latency in the ad-
juvant induced rats.

After injection of complete freund's adjuvant(n=
10), TFL decreased as time went by and reached the
minimum value from 2nd to S5th week. Preinjection
time is expressed as Pre—inj. Each value represents the
mean=S.D. in percentage of TFL changes on each tes-
ted week.

4.4%0.9%, 24.0£1.5%, 20.0+1.7%, 8.3+t1.8%
4 4.1+0.8%2) #LE Jehlo] HEERS 3.2+
1.3%, 3.0£1.4%, 6.2+0.9%, 2.9+15% ¥ 2.9
t1.5%°) st 25 HEH(p<0.00)UE 8
£ ¥.¥ciTable 1, Fig. 2>.

3. Naloxone #cIxfio]| M2 WiFRIE:2
SRR

Fig. 2. EA induced TFL changes in the adju-
vant induced rats.

CON is a group which was tested in a holder without
electroacupuncture. EA is a group which was received
electroacupuncture(2Hz, 0.07mA, 0.3ms) at right Jog-
samni(STs). The means=S.D. of TFL increase before
and after treatment are plotted against Pre, 10, 20, 30,
45 and 60. 'Pre’ indicates the time before treatment. '10,
20, 30, 45 and 60' indicate the time after the onset of
treatment. Asterisks indicate significnat difference bet-
ween CON and EA group after treatment(* : p<0.05, °
"1 p<0.01, independent samples t—test).

Naloxone Z#¥81 =8 (STse) EHFIEEF (Nx+
EA, n=10)2 5 TFL #in&Ko] EHF % 10
4, 209, 304 R 457 £4% 3.5£0.5%, 9.9%
1.3%, 6.9£1.0% ¥ 5.8%£0.9%2 #{tE Yehfo]

Table 1. Changes of TFL by Electroacupuncture in the Adjuvant {nduced Rats.

G No. of Tail flick latency increase (%)
roup ;
animal pre 10 min 20 min 30 min 45 min 60 min
CON 10 0 3213 3.0t14 6.2%0.9 2.9*1.5 29*1.5
EA 10 0 44x0.9 240157 200%L7" 83*+1.8" 4.1+0.8

Values are means*S.D.

CON; group without electroacupuncture

EA; group of electroacupuncture(2Hz, 0.07mA, 0.3ms)

» : p<0.05, ** : p<0.0] analyzed by independent samples t—test
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Fig. 3. Suppression of EA effects by naloxone
pretreatment (arrow) in the adjuvant induced rats.

Intraperitoneal injection of naloxone(Nx, 2mg/ke,
i.p.) reversed the antinociceptive effect of EA. SL, nor-
mal saline. SL+EA is a group of electroacupuncture at
right Jogsamni(ST3) combined with normal saline
before 15minutes to stimulate. Nx+EA is a group of
electroacupuncture at right Jogsamni(STss) combined
with naloxone before 15minutes to stimulate. The me-
anstS.D. of TFL increase before and after treatment
are plotted against Pre, 10, 20, 30, 45 and 60. 'Pre'
indicates the time before treatment. '10, 20, 30, 45 and
60' indicate the time after the onset of treatment. As-
terisks indicate significant difference between SL+EA
and Nx+EA group after treatment(’:p<0.05, ™ :p
<0.01, independent samples t—test).

AHEAREK KR BR=% (ST THFRIERM(SL+
EA n=10)9 5.0%1.2%, 23.5+1.0%, 19.3%1.3
% R 9.1+1.5%°] 3ty 25 HRE#(p<0.05)
AT WAE BTk 23U BRI mEoEY
B 607l ## S TFL #mM&KL naloxone FikHR
Bfol 3.8£0.9%F Yepho] AMAHK FSREER
9 4.610.5% et HEMUE HAE HolA
= 9StticTable 2, Fig. 3>.

4. Yohimbine scixfio0| WE WIS
ol SRR

Yohimbine %#%8 B=H (STss) THBEEE (YD
+EA, n=10)2 A% TFL #@mko| THFE %
107y, 204, 307 9 4547 &% 3.410.9%, 9.8
£1.5%, 7.7£1.4% 9 5.6%1.2%2] #tE et
o] AMAEAK SRR EZHE (ST BHFIERE
(SL+EA, n=10)9 5.0+1.2%, 23.5%1.0%, 19.3
$1.3% 2 9.1£1.5% et BT AR (p<
0.05)90= HAE Bk 23U EEHES HBEe
ZEE 6079 mAS TFL #mKL yohimbine
FARgERFol 4.220.4%8 Uehlol 4AEAEK %
RERES] 4.610.5%° 3l HEMUE BAE
Ho|xE 93tTicTable 3, Fig. 4>.

Table 2. Changes of TFL in Electroacupuncture Pretreated with Naloxone in the Adjuvant Induced

Rats.
Tail flick latency increase (%)
Group No. Of , - , - : .
anima pre 10 min 20 min 30 min 45 min 60 min
SL+EA 10 0 50%1.2 23.5%1.0 19.3%1.3 9.1x1.5 4.6*0.5
Nx+EA 10 0 3.5%05" 99+13™ 6.9%1.0" 5.8+09" 3.8+0.9

Values are means£S.D.

SL+EA; group of electroacupuncture at right Jogsamni(ST;s) combined with normal saline before 15minutes

to stimulate.

Nx+EA; group of electroacupuncture at right Jogsamni(ST3s) combined with naloxone (2mg/kg, i.p.) before

15minutes to stimulate.

"1 p<0.05, " : p<0.0] analyzed by independent samples t—test
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Table 3. Changes of TFL in Electroacupuncture Pretreated with Yohimbine in the Adjuvant Induced
Rats.

G No. of Tail flick latency increase (%)

roup animal pre 10 min 20 min 30 min 45 min 60 min

SL+EA 10 0 50%1.2 23.5*1.0 19.3+1.3 9.1*x15 4.610.5

Yb+EA 10 0 3.4x0.9 98+15"” 7.7+1.4 56%x1.2" 42+04

Values are meansS.D.

SL+EA ; group of electroacupuncture at right Jogsamni(ST3s) combined with normal saline before 15minutes
to stimulate.

Yb+EA ; group of electroacupuncture at right Jogsamni(ST3) combined with yohimbine(2meg/kg, i.p.) before

15minutes to stimulate.

"1 p<0.05, " : p<0.0] analyzed by independent samples t—test

50 .
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2
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=
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-‘0 A L [ ' il L
Pre 10 20 30 45 60
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1587 Yohimbine £01

Fig. 4. Suppression of EA effects by yohimbine
pretreatment (arrow) in the adjuvant induced rats.

Intraperitoneal injection of yohimbine(Yb, 2mg/keg,
i.p.) reversed the antinociceptive effect of EA. SL,
normal saline. SL+EA is a group of electroacupuncture
at right Jogsamni(ST;) combined with normal saline
before 15minutes to stimulate. Yb+EA is a group of
electroacupuncture at right Jogsamni(STss) combined
with yohimbine (Yb, 2mg/kg, i.p.) before 15minutes to
stimulate, The means*S.D. of TFL increase before and
after treatment are plotted against Pre, 10, 20, 30, 45
and 60. 'Pre' indicates the time before treatment. '10,
20, 30, 45 and 60' indicate the time after the onset of
treatment. Asterisks indicate significant difference bet-
ween SL+EA and Yb+EA group after treatment(’ : p<
0.05, 7 : p<0.01, independent samples t-test).

4. Yohimbine %c#xfio] ME WEARIE
o| $RTBMR

Yohimbine %#%8 £ =8 (STw EHFIERAF
(Yb+EA, n=10)2 ##5 TFL i#mEo] EHHIER
% 104y, 204y, 305 ¥ 455 &% 3.4%£0.9%,
9.8+1.5%, 7.7£1.4% % 5.6*1.2%2 #tE U}
Ehflo] A REIK KRHE B=8 (ST EHFIER
B(SL+EA, n=10)9 5.0%1.2%, 23.5%1.0%,
19.3%£1.3% 2 9.1+15%° H3lo 2% HEH
(p<0.05) %= BAE 2ok 23U EEFR B
o REH 604l w#AS TFL #mKL yohimbi-
ne %&fvfiRfo]l 4.210.4%E veho] AHEAHK
KHREBS 4.620.5%° Hat] HEAIE B S
Ho|x)= ¢FkticTable 3, Fig. 4.

BREse BREFERALO] HAdhe RKEMKECSE
M, B, RERE, AERFY 2 EF § 99

742 EEe ols ®AstH'”, BEIS) AUBr, B,
B 2 BREmare) WIS KRS HRss 8k
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Adjuvent 368 WEX0H 35 WU RABR 3 T MAY B BR

-

RIEVERGIE (chronic  inflammatory pain) & &°]
o el e MiERES v BB
ol MiES EolX X3t BES EBEENo] B
A BASA He ol W BE AR A
olu} ¥y ¥ HLE BEI WE Maesaik
9 HEkE BRI FREEBE dodr] o]
THe).

#REME o2 ¥ Bk Wi, BOAY,
A2 S ot #3] EIE ABHR'Y
M ‘AEZER, ABBA, NERERERTERE
<, BREM. 23 slo] BREVEAES WETL &
et o, F3 BMKERC 2 MREWEME, Edk
9, BE B R SR AFse700 B
gt MES WEMES AT Rk B
9 sEiEel HWEA <P B> ME 145
& FIEsHA EIUL ¥8 FEReln md, &F
A, RS MR, ME ol WES BEYe FE
=g

BELZAME oA MY HEFHROZ B
fiko] {FRES] gh=dl, <& FEER> A
T HARZE ERAR, <K 'Ee2Ea>AA
= NFZE B oleta sto] REBmWS fF
MO “HHRBE o KRS LA, o
MEURECRTT B 7S] HEo) @ R 1972
FERE NP LUk Fol £HET B HE L B
EE AGYE 7 v EHES gmaRs g ¥
& AL HETHIAC B EEE RS BT R
o4 B-endorphing 7Wati FENA Met—en-
kephalin, dynorphin %2} opioid peptide® A/
T SRS BEe?, SHE R8-S serotonin,
norepinephrine, dopamine® HNE SRR
g o] Ha=AT,

A BRAAE BHHRS BBZRE Yotry]
B3 BiE BES tail flick latency (TFL) 2 AIE
3ty FHE3A. FBES] HHgRel AUolM Rk
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(tail flick latency ; TFL), hot—plate test, BAOK
#f (Gaw opening reflex), formalin test %< &e¥
HEAN FERE S WBEE FE B
& HES) HESZE Estolg¥ 0, of dolx #
3] TFLL D'Armour®} Smith7} 19414 $EAZ
Fko A HEMGA W MEE FHEsb= Sk
o2 FEEHE £AET A9, D'Armour7}
FAYEY HkE Ko BES 56CE #Rsty
7 mYE & 3Cm ES0 Fo} Rt}
gdojd W79 w WESRAZ®Y, Han %
HFERHOZ HFH mele] £hA7 BHEKR
4 FIRE (FAslon, ¥ B4 mER TFLY &
YHEEARS 4~680] RHAT . Takeshige: 20
T EREEAA TFLY FHEERol 287 H
mES W BHE AEHNSOR o MG
o) Y8 789 cut—off timed HESL 30
o s S5E WES FHztel RS HEs)
kg EANATY, olHg TFLY Mgl
glo] A el EEsol & HFHOZE BRE
9 EE mES, mE 9 neo) RERE, R
iz, BRHAC] RE, THEER RIERHE, 2EHS
%ol 9tk olo] Ha Lichtman %< #Ey ng
o FEIRE7E TFLY v+ @8 FAgqsint
R e, nale) mEE W, w,
fme] B} FikS 57t G222 TFL §E
B ME —Eslol #n BEIAP®. L
£ BESE K WRAN 84 RIEWRIES 8
BRRE dotied SlojM, TFLE FIA® Wk
RiES) BiEe] BRWYE Fokdoh T3 TFLE
thiopental sodium®} Z-& short acting barbiturate
£ RISl Bme MR % BES BV
Ney, A REoA: Mkl e BES HHRA
717) A BBE 2 AE BES @R Q 199
BB, R, w0 BE, FHEER X
MR- —ESHAl $ %, TFL BEE tAfESH) #i

rir & wp rir
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L
28/, 1E/H, 302 A% £0i(holder) HIEIIKE

£ 3ol EGZ A% AEHXAE Fol1A YT .

A KA EFFBE mE E=ESTw <
Bieo £+ AR BEBE, #BhR MIRHHE, A
L%, B, AEmste] &%, BE, OF R
7%, Kelais, RORETRE, THUE o] AEREREC]
ATH. & £ TFLE fHEE & Wold 2=
H(STye) EHMBS BERABEE BE3IT, Vito
V. Romita%>” & B=8(STse) & KA EHFE
& TFLe| #3) 2 MHmRe 1 AFKRE W
Broll FH ok @S

A BRAME @ REHEES BR model2
complete freund's adjuvant(CFA) & FIA® ad-
juvant induced rat®. % BREI%C v|A+= EHEFIER
o SRR Y #ES oyt Adjuvant in-
duced arthritisv %@ WiE BEK CFAE
HE48HE peptidoglycan K722 ¢el? FRNF
of k3t 2 % HRM WEIRe) FHHEH, o]
= FutE A gk SR E 2 (immunopath-
ological) 2.2 Y3} R BM (hyperalgesia) &
FHSIDE G0 KEMEES KM 2 S K
fif {5% % (peripheral and central nociceptive pro-
cessing system) & W% & & YT BE model
o)tFV. k EKEOIME CFAZ WEXS FRAY
% 1,2, 3,4 9 58 TFLE FIRS HEMEES
pEs A3 £% -165%3.8%, —-32.6%3.1%,
-33.5%£3.1%, -34.8+3.2% ¥ -35.0%3.1%
HAOE o, BAES 28 REEE 23T,
Pggel s & BLE HolA Yth ol Bi%o]
FHE Lkl WERETT 33 Do BB
Bol, WEixel HmEERS FRITE H#EHVd
—HEon, T3 28 %ol HERLES B L
ol FRIERMES 2 BLE Holx AUYTh olE
uieto 2 A HEAME adjuvant BEI%e] FHE
28 thel EHFIRS BWMEE FHEIAT

A KRN 184 REMEREY B TR
o BRMAEE dotr| Hste] CFAZ BREi%Kol
FRE A Al B=E(STse) ol BEFIEL(2Hz,
0.07mA, 0.3ms)S 204H KT8 &R RB=H2
(STae) EHFREES F¥ TFL WKL REH
104, 204, 304r, 454 X 607 £& 4.4 0.9
%, 24.0t1.5%, 20.0£1.7%, 8.3+1.8% ¥ 4.1
10.8%9 8LE vehlo] HER st £%&
Brde BmE 2gch B R=2(STs)
TRk B KEMBIEY Bl MERES 8
AR D, E3 2045 EHFE K TR 4006
SRREES UehSith ols} BRBtst B3 8R4
X Takeshige'® & =8 (STse) ol MfT# 1Hz, 0.5
mAS] EHFFEHAN KRERES] HiB 455 Rkl
40%9) TFL #LE EJch = o @&l kst
o 607 FIEEs 350 60%S) &&E WLES
HYlow, HHFE KTH 300 BRERRI HRF
HATF?. 8t v RlolN 9 R EECl
Bstde RolElA BREke loiMel RERES
18rmiES] BREME:2 kappa—opioid receptor B
MM RS HET Ao, sl Kk 55
iES] #gEo] MM SAEHIHIR (endogenous pain
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system) 9] #{ko] &3 R& Rk 5”7 9
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substance P9 4 WS MIgchs #4% 71 A9t

T A REAMT 84 KEtsEe HE TR

L=
B2F

125



Adiwvant B8 MEX0 B3 RiEs0 HAYR ¥ T A0 B3 AR

HERe BAMEE vRoR 1 mEc] Wil
BERS #TSIICh

24 endogenous opioid mechanism¥ B3}
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Aok ol 2 18M RFEMIMIE modelq adjuvant
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HHEE endogenous opioid mechanism® Btk
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Bk 307 FHE 27%S pain threshold EH
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& B %0 B BEAR 159 #iel na-
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ER AT § S, naloxoneoll &3] MEIE= en-
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©]:1¥ endogenous opioid mechanism¥ B
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91}, adjuvant F#F WEIKES BE modelZ & 1§
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sympathetic mechanism & fR¥%#JQ) adrenergic
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genous opioid mechanism, 181 f{EM sy-
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