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Objectives To investigate the analgesic effect and its cholinergic
electroacupuncture(EA) in the rat model of collagen-induced arthritis(CIA).

mechanism  of

Methods : Immunization of male Sprague-Dawley rats with bovine typell (CH) collagen
emulsified in Freund's incomplete adjuvant, followed by a booster injection 14 days later, leads to
development of arthritis in more than 70% of rats by 21 days postinjection. After three weeks of
first immunization, EA stimulation(2 Hz, 0.07 mA, 0.3 ms) was delivered into Jogsammi(STs) for 30
minutes. Analgesic effect was evaluated by tail flick latency(TFL). We compared the analgesic effect
of EA with TFLs between pretreatment of normal saline and pretreatment of Atropine (1 mg/kg,
intraperitoneal) and Neostigmine (100 ug/kg, intraperitoneal) in CIA.

Results : 1. TFLs were gradually decreased in CIA as increasing severity of arthritis. 2.
Jogsarmi(STx) EA stimulation in CIA increased TFLs and the effect lasted for 60 minutes. 3
Increased TFLs with Jogsammi(STx) EA stimulation were inhibited with pretreatment of atropine in
CIA. 4. Increased TFLs with Jogsamni(STws) EA stimulation did not show an obvious synergistic
effect with pretreatment of neostigmine in CIA.

Conclusions : Jogsammi(STx) EA showed analgesic effects in CIA. The analgesic effects of
Jogsammi(STx) EA were inhibited by atropine pretreatment and combined application of
Jogsammi(ST36) EA and neostigmine did not show an synergistic effect. These observations suggest
that intrinsic muscarinic cholinergic pathways represent an important modulating system in pain
perception of inflammatory pain in CIA. It is suggested that the active mechanism of analgesic effect
in EA may involve the release of acetylcholine in the spinal cord.

Key words : electroacupuncture(EA), tail flick latency(TFL)
collagen induced arthritis(CIA), atropine, neostigmine, acetylcholine
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A SoiAe dEFAT) 1EgMEEe] o
d4J& kappa-opioid receptor #Ho)A AT%
Bl Aen®, Hghkel % 559 713
o] NE#E SR R(endogenous pain inhibitory
system)$} FHFE AR w1Vg} Fulel
2 FEEY B0l = 2 T3 HEEHEE
R(peripheral and central nociceptive processing
system)®] W3l o A& et B
AATE.

oIty FREREAE: T SRl B
HUEBCR dsiA vlad gL A7t o) F
oA glew, A= R % FAxd wel
Aol AFEAL Lol WHAW. F 1-
4Hz®] EHFERS B-endorphin, enkelphalin,
dynorphin ¢} opioid peptide® =i7H8®, 100~
200HzS] EFEL-S serotonin, norepinephrine,
dopamine 59 moncamineS wi7iE}e] SRR
F£E Yehde] pusgty. o Fwuigx
HAGT T 1B KEMERES] oig EHe
AR 1 ol dist FAHoln A
¢ A7 vEFS AAolth ot Adjuvant F
% BREse S EHEERS] B opioid ¥
AFNZA L] BFAZS B8 A B BuE
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ol & HHFeIME Bt FriEls BAYP
o 717+ Collagen-induced Arthritis(CIA) =
Dol A EFFRRS] SRS 1 B S o)
H7] 18t 18 MEMIEE L ¥ Tail
Flick Latency(TFL)& Aoz H 559X
o} ¥slel R=H(Jogsammi, ST EgHlERol
o HEHRE A si¥ew, 1 &
W sisgRel] tijt intrinsic muscarinic cholinergic
pathway<}e] AHEE Yolrr] 9131 muscarinic
cholinergic receptor agonist?] Neostigmine®
antagonist?] AtropineS A X|go =M i

MRS WHE BIA sgon, o
A3 Aol Hashe ot
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1. B

B AEtZ(QA), oA B 5
F¥, AT 200+10g2] Sprague DawleyA €4
AF=2A B =R, ER)S B8
83 FEEA 173 A¥A 34 He
A1l ¥ ARE-3A

2. ¥
1) B|EAR

Sterile hypodermic syringe(R2.¢H|t]7} 1mi,
26 Gauge)E A3 ch

2) Holder

HEH ot28E6.0x18m)22 A|=}si] A}
£33k

3)

Stainless steel ZEHCRHA, ERX 0.25mm,
Ze] 30mm)-S AHEsH Tt

4) ERABRE

EoFE S (Pointer F-3, ITO CO. LTD,
Tokyo, Japan)& AR&3l53ch

5) Type I Collagen
Chondrex, Inc.(Washington, USA)%l|A A&t
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¥ type I collagen AME-3I3T

6) Incomplete freund’s adjuvant (ICFA)

Chondrex, Inc.(Washington, USA)9l|A] |2
% inconmplete freund’s adjuvantE AHESIRT

7) Neostigmine3} Atropine

Research Biochemicals International(RBI)
(Nticks, M) Akel Neostigrrines} Atropine &
Abgatgint.

8) HFERWK

Z9) A °KHKorea)ollA] A28 normal saline
&AMk

9) Tail flick unit
Acquired TFL change =

Post. TFL—Control TFL
Conirol TFL

x 100079

Ugo Basile(Comrio, Italy)olA] AZE  tail
flick unitg o]-835t TFLS &3tk

3. A&

1) KM= B

HEES 43874 2 AgddHEe =5
specific pathogen free(SPF) %3, & 22+1T
2, 5645% F5E FX WL, hepafiltrated
arg I3t 9F FU FEd % FF
< HAAIFH

TFL &A& 8|34 37| st EFEK
oladF(6.0x18m)22 YHE EU(holder)E
AHEER e TFL £3S Al&sy] A 2F
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74 3658, 1NAE Ed(holder) H-8FdA
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3.
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Sprague DawleyA Rat® 157+ 484 &
7ol HgAZ F 03% acetic acidol] &34
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incomplete freund’s adjuvant® o] e 1
mL 8§94 Rate] me]RE(ae]7l FHZE o
oJxE F9oll 25 W (intradermal) FAL3}
At 257 F TYS &9 05 mLE F& dn
o]l 3 SKintracutaneou) & FAFSI #HAG S
FrdAF T

3) FEHERME BE

BA ma) fERE TR st &4
HAL ATl s wgsked LT EE Bk
#E(tail flick latency ; TFL)E B2 A&
2 Askon, TFLY ¥sE Ao =M 4
RS Wkt ™. TRLS A58 tail
flick unit$ °]43td ZA3Aed, AU
e 939 nE 65T B2 TEH
Al WA Sl A= ¥t TFLY &
AL 1% Aoz 36 I HAge o
L3t A F9= agol AR 2om
WSl el oizky olBAZ oz AT
o] & zolE FA FOoHAME § x|Hd| A&
Hog dAFo| e FASANY. A
1A AAuke- A7bo] 61057 HA AT F
=& ZA3AY =3 A2 do o 234
o] &€ 7] st AT cut-off time
& 1022 FA,

TFLL BHEHRER 2 13, #& § 10%, 20
B 308, H5E 2 600 7 2gsge



The Journal of Korean Acupuncture & Moxibustion Society Vol. 21. No. 2. April 2004

o, SESEY ASE BEAR A9 i
299 TFLY We§ ustz Barsiel 24}
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4) BUR 9 R

A8 R=E(Jogsamni, ST 4gah=
B9ls} whx Weo 2 5mm Fol 29jE
EEa~ikell F3lo] AYsigo®,

EHFRS ZHS 5mm Holg FA s
T EEFB(Hz, 0.07mA, 03ms) e =4
ol HUEE AEY AR 3083 Ay
st o

Th

5) WM BE

VHE MEERN 10018), B=H(ST3H) B
FIEE 109}2], neostigmine AXx FE=H0
(STx) EHFFEFE 100t2), atropine A% 2
—H(ST») EHFEEE 10vHa), Fe)ads A
A R=H(ST36) EHFRE: 1001]2 3}
5302 el

(1) #EBEEF(None-Tx, n=10)

BREiZ L ¥ olER™ AXNE 3x gL
TOE type II collagen FYst7] A 13
dE F o 15 tFew 557 % 60 TFLS
A3 )

(2) R=H(ST36) EHFEELEA, n=10)
type I collagen % 3F ¥ Biffise] &
OE FFel BHEHFES 7H &

(3) Neostigmine 8 E=H(STx) =&
FIEEE(EA+Neo, n=10)

type I collagen % 3% ¥ Bithisko] &

e #F o) neostigmine(100ug/kg, ip)< Az

Ags] SMstel B DA By=
FAME 2

(4) Atropine St R=H(STx) EHHER
F(EA+Atro, n=10)
type I collagen Y 35 ¥ BRfigke] &
E @3l atropine(lmgke, ip)S MY
ol 3A3ste] EHFEL 0EHA 24U FA}
g T

6 £HAHK K B=H(STx) EHEH
BAH(EA+SL, n=10)

type II collagen ¢ 35 ¥ BRfiso] &

de #Fe AYYYSFE  neostigmine T

atropine 3N} FFo g dlo] BEHE, 0
A BAUE FA 2

6) BRI K%

A¥ ZAI= MeantSD.OE2 FA|sIgon
TAH AFe APTHY Azl ot bae
Friedman’s rank test(followed by Dunnett’s
post-hoc test)& ©o]&3t5x, H¥L7re v
T Mann Whitney U test® AMg3}%on
p-valueZt 006 ©)31Q1 Aol 3k x}ol7}
AT #AIE FAZE TP SPSS 100
for windows& o]-g&3}ch

. % =R

1. collagen BAEi% Fwol we TFLo
5}

Type II collagen© & BREIAS §4HA]
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1
2% 1,2 3 4% 534 TFLE 3% EAh TFL Fa2E 3FAAA 2 A3ke
A3 247} -17.3+37%, -37.023.1%, 455+ BPI, o|Fot & WIHE HolA I
3.1%, -47.8+32% 2 -49.0+3.1%¢ A& wHFig. 1.

o

L
)
L]

TFL change (%)

8 & & 8 B

Post-injection time (WEEKS)

Fig. 1. Changes of tail flick latency in the collagen-induced arthritis rats. Sprague-Dawley
Rats were immunized with bovine type 1l collagen in ICFA, followed by re-immunization at day
14 with collagen in ICFA. After injection of bovine collagen type Il in ICFA (n=10), TFL
decreased as time went by and reached the minimum value from 3rd to 5th week. Preinjection
time is expressed as Pre-inj. Each value represents the meantS.D. in percentage of TFL
changes on each tested week

2. BigHIBkS SHABBR 152566% 2L 108169%< W3E el

R=E(ST36) EHEbEae] U7 TFL 27 T 08539 018t15%4 0B6294 046+
g& Ax T 108 08, 0%, 58 L 608  38% P 001+34%°l Hl3te] 08FRH 79
o] Zbz} 1748+131% R61+1519% 392+152% AELVOUE 718 K Table 1, Fig. 2).
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Table 1. Changes of TFL by Electroacupuncture in the Collagen-induced Arthritis Rats

No. of Tail Flick Latency Increase (%)
Group . - - -
animal pre 10min 20min 30min 45min 60min
None-Tx 10 0 -0.9815.3 0.181.5 0.78+6.2 0.45+3.8 0.01+3.4
EA 10 0 17484131 32612151% 39.2+152%x 1525+66%%  10.8+6.9%

Values are means+S.D.

None-Tx; group without electroacupuncture

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

* 1 p<0.05, #* ! p<0.01 analyzed by Mann-Whitney U test

50
*% —-O-None-Tx
~ 40 F *k @-EA
S
g 30 F
(=]
..g 20 F X%
Q *
- R
E: 10
o | =0
g C SHz EA 1
_1 a ¥ r A A
0 10 20 30 45 60

Time (min)

Fig. 2. EA induced TFL changes in the collagen-induced arthritis rats. None-Tx 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 left Jogsamni (STs). The means+S.D. of TFL
increase before and after treatment are plotted against 0, 10, 20, 30, 45 and 60. ‘0’ indicates
the time before treatment. 10, 20, 30, 45 and 60" indicate the time after the onset of treatment.
Asterisks indicate significnat difference between None-Tx and EA group after treatment(* :
p<0.05, = : p<0.01, Mann-Whitney U test)

3. Necstigmine HXxlof| w2 MigkigEe| H(EA+Neo, n=10)2 B TFL F7+8°) B
MR BR FIER F 108, 08, 0%&, 6F 2 6084 4
Neostigmine HA2] R=H(STx) EHFEL 2 1513£158%, 3370+153% 3647+10.7%,
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i
17.80+ 131% 2 7.62155%9] W8l Jehfo]  302:1329%, 149%556% R 11.3+58%¢ HlaL
AP Es AAA B=E(STy) EFFEE I 9 FJ430E H3E x| ¥UrHTable
(EA+SL, n=100¢] 16.28+102%, 3051+11.9%, 2, Fig. 3).

Table 2. Changes of TFL in Electroacupuncture Pretreated with Neostigmine in the
Collagen—-induced Arthritis Rats

No. of Tail Flick latency increase (%)
Group : : : : ;
animal pre 10min 20min 30min 45min 60min
EA+SL 10 0 16.28+102  3051+11.9 39.2+13.2 1495456 11.3+58
EA+Neo 10 0 1513£158 33.70+153  3647+10.7 17.80£13.1 76255

Values are means+S.D.

EA+9L grop of dectroacupunchire at Jeft Jogsarmi(ST3) cohined with normrel saline before 15minutes to stimulate,
EA+Neo; group of electroacupuncture at left Jogsamni(ST36) combined with neostigmine (100 ug/kg,
i.p.) before 15minutes to stimulate.

* 1 p<0.05, ** . p<0.01 analyzed by Mann-Whitney U test

~ 50 p
X @-EA+SL
~ 40 ’ > EA+Neo
(4]
80 390 |
=
«
= 20 -
2
o to
b

0 -

Ll C——HrER 1 : .

0 10 20 30 45 60

Time (min)

Fig. 3. The analgesic effects of EA by neostigmine pretreatment (arrow) in the
collagen—-induced arthritis rats. SL, normal saline. EA+SL is a group of electroacupuncture at left
Jogsamni(ST36) combined with normal saline before 30minutes to stimulate. EA+Neo is a group
of electroacupuncture at left Jogsamni(STx) combined with neostigmine (Neo, 100uxg/kg, i.p.)
before 30minutes to stimulate. The means*S.D. of TFL increase before and after treatment are
plotted against 0, 10, 20, 30, 45 and 60. 'O’ indicates the time before treatment. 10, 20, 30, 45
and 60’ indicate the time after the onset of treatment. The analgesic effects of EA+Neo groups
were not different from those of EA+SL groups
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4. Atropine MX x[ofl wlE2 WiERIE
SRmMR

Atropine HAX] E=H(STx) EHEHEREE
(EA+Atro, n=10)2 H# TFL F718°] &K
FER ¥ 108, 208, 0%, 48 2 608 7
Z} -5 2453% -57Ht79% -240+77% -578+

86% R -367+75%°] W3tE vehio] Az
AT HAR R=HE(STx) BHFEEEA+
SL, n=10)¢] 16.28+10.2%, 30.51+11.9%, 39.2+
13.2%, 149%556% 2 11.3t58%¢] H|3ld =
T FAEE<O0DIE ZAE HYKTable 3,
Fig. 4).

Table 3. Changes of TFL in Electroacupuncture Pretreated with Atropine in the

Collagen-induced Arthritis Rats

Group Nc?. of Tail Flick Latency Increase (%)
animal pre 10min 20min 30min 45min 60min
EA+SL 10 0 16.28+102  30.51+119 35.2+13.2 1495456 11.358
EA+Atro 10 0 520253+ 5757 9*x 24017 7xx -578186%x 36775

Values are means+S.D.

EA+SL group of eectroacupuncture &t left Jogsanmi(ST3) corrhined with normral sdline before minutes to simiate.
EA+Atro; group of electroacupuncture at left Jogsamni(ST36) combined with atropine (1mg/kg, ip.)

before 30minutes to stimulate.
** 1 p<0.0l analyzed by Mann-Whitney U test

50 -
40

30

TFL cha@%e)

LI}-EA +Atro
~@—EA+SL

0 10 20 30
Time (m in)

45 60

Fg. 4. Suppression of EA effects by atropine pretreatment (amow) in the collagen-induced arthitis rats.
Intrapexitoneal injection of atropine (Alro, 1 mghg, ip.) reversed the analgesic effedt of EA S, nomal
sdline. EA+SL is a group of electroacupuncture at left Jogsarmi(ST36) combined with nomal saline before
20 minutes to stimulate. EA+Alro is a group of electroacupundiure at left Jogsamni(STa) combined with
atropine before 30 minutes to stimulate. The means+S.D. of TFL increase before and after treatment are
plotted against 0, 10, 20, 30, 45 and 60. 'O indicates the time before treatrment. "10, 20, 0, 45 and &
indcate the time after the onset of treatment. Asterisks indicate significant difference between EA+SL and
EA+Alro group after treatment(~ : p<0.01, Mann Whitney U test)
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Frlgl2 BAIL A dFo
24 BRI LA FFAAGH 9
A 2D, At Aol B F% F o
71 Qo) o8 wAdEH®, @Ae) Fub L
4, 23 2 BERY] F42F $FL Hus
= 18 SSEMERAE(chronic inflammatory  pain)
Ago|t}? Fulelx BEdT 2L WY 4F
NEZ A% 1 BZzMe] 47 gon, B
3 BE2& Zolx 3 B $5%5Ho|
AANSA ZasA =9 o2 g8 #H F9
Zgo} Ay 59 ostE st #A 7
woksl @ A4S fiehie AMFRE o)
A Bk

aEEe) A= ole| e MEIRS BE®, B
AP mEY ) W2 Byth 53 <HEE N
SaR>Z N E “AEZER, AREBA, RERH
BB, SEED T o] B
BES PEE QAsiden, a8 YNF
Ao HHEAE EBREE FE BRE EE
Bhe AFsAD BREis MBS BRgS
4,

WEANE MERAGTFROZA  HiF
B Algsle g, <EE HEIETT
R>ANNE “HEZE ERAR, <K H
®REVHE>NNE “JLEIZH DEEH ol e
T e FERWS fFHoR ‘BB
o s wIPUP. olHld BEEKE
7t Bty d7e gidel @ AL 19729
neoln? ol g THFF A3 HE
2 Ars 23 § YE BHY HUENK
g9l gwo] W A7/ AFPHAJAL. F
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2 ¥xe AT (1-4 Hz)& H3FAd
A} B-endorphin® #4H]&}3L oA Met-
enkephalin, dynorphin %< opioid peptide
2wz gmdEs Hae®, dude
2 E& ¥z S (100-200 Hz)&
serotonin, norepinephrine, dopamineg v
A2 gREEE Boldo] RudAN.

PRERES Yoty A% FF9XE B
3h= WHog B Aol tal flick latency
(TFL)E AH&sI8ch TFLS D' Armour®} Smith
74 1941 2AA 7] PR A FAS
e JXE Hriste WHOE HHE A
Fo] th&E 3 QF®. Takeshige: 20T
Ag&EolA TFLY H#7|xAe] 27}
He Zx9 ¥ 2AE fRAFLE 3Y9
2248 97 98 729 cut-off times
AARstn 0% HHS R 53 FSAS FHFgk
o wstge Hmaks WS AHSIAR Y.
ojg] 3t TFLY Ao glo ¥ AFA n
Halor T Algoze A¥4d 2 F9 2
=% AL 2 med FJRIE, AFHS,
BAlde Ax, FE7|AA gAY 2E
A2 ol ot oldl W&l Lichtman &<
A2 mEe FRSE7F TFLA vA=
FLL FAY wEde AL Biusgden
D omee] LEE fEA, WM, fMme T
3 Mo BExy} tt2rg TFL 234 A
259E QAo drtn BasRT®. of
Aol RuEL B AT 18K KEHS
FES] BUEBERE Yolnte d 9lolA, TFL
& g% FFAAY 3qol ARHYL
o] e,

B Ay EHFEE 718 E=E(STx)
 BRY 5L REA EBRE, APR, ik
B, (LR, EIERE, AREMmsld §
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B, BE, U8, B, Mefiedm, EBREDAE, TE:
B 59 5323 7% AT & $0e
TFLE AE=E 3 AEA B=H(STx) &
soblERe] SREMEE B39, Vito V.
Romita 5¥& R=H(STw9 w& ¥x
(1-4 Hz) EHFERS TFLA i3] &2 oA
28 7 JAEHRE FAY FEdn B
L3

B dFME FriEs #Egn f¥ke
My A5/385<l i AE moddE collagen—
induced arthritis(CIA) Rat model& ©]835t%
t}. type I collagen-induced arthritis(CIA):
Trentham Sl 2J8] 1977d0) A& 2EH o)
22, AR E AANA 2pPEYE BbE
ol B9 X5 ¢ Hael #¥d 4
TE 93 98 AMgHol Ax JFY. ClAE
Fulelx 3E9 dggE gy oz FARHY
F4ANE ESteR BH KEWREES] 9
z 9 FF BEMEERE A7 B F s
Ay mdoltf? B AYPME Type 0O
collagen® 2 BREIAS 22X & TFLS A
£A4Q ZHAE Ho #HYe] BN E 2
ke naPel gxsigen, E3 37 Fo
HAABHES HQl o)FE FFIX & WA
38 Holx] YSktHFig. 1). o]& Hlgo=
2 A AE adjuvant BEI%) g 3F
Foll AR SR L #ES grlst
L=

A EERIIA CIA modeld]l AAAZS 02
7+ AlgE Ax 108 FHEH foA dE R
TEIE YL, 2 FFE A3AFe]
T85E 0E olF7HA FAHU. o9 B
3to) A} #F oA Takeshige®s B=H
(STx)ell 2133 1Hz, 05mAS] EBHHE A
3o A9 468 AT 40%9 TFL ¥

3 RAT E & B 93 F 60y
25 Al BEA 60%69] Hi HsHES HYo
o, BEE $5 F 08D WEET 444
A (Fig. 2).

2 dFdAE ARAAFe] CIA modelolA
B2l AZAIE v" o2 intrinsic muscarinic
cholinergic mechanism& F4H3}7] 1% d+
£ g

4 muscarinic cholinergic receptor antagonist
Q atropines XX F EHFERS SREK
RE Huws] £ A, BHEFES SESEE
FostA A= AHFig. 4). ol APAF9)
A% &H7} intrinsic muscarinic cholinergic
facilitatory pathway$} @AIFchH= AL o)
3H}. intrinsic muscarinic cholinergic facilitatory
pathwaye F4%5% FE22d9 glo] 2 A
28g 23 F83 F2YE JeEhis B
739} acetylcholine(Ach)®] Hu) galot E
F9x1e PG BHo] UL Yl no®
Tt} webd HAAEe] WE A intrinsic
muscarinic cholinergic pathwayE 78319,
acetylcholine(Ach)®] #El9t= THI FHo]
S & 5 3ok

EF E dT9A4E muscarinic cholinergic
receptor agonist®2A] 2881 acetylcholine 230
2 JAAQ neostigmined AANXE ¥ E
RS SRRACRE vius] B Zw, AR
F UEXEEY AFE) o FHoluRle &
XcHFig. 3). acetylcholine ¥#3] &4 A|A|Q
neostigmine S &= FANZW MY acetyichdline
(Achy& F7MFLEHN RS Jeit
£ B39} neostigmineo] WA AAAGE
A acetylcholine(Ach)& F7HA 7o eX ¢
FHEFE A2AATE 2177 Qg a9
B2 intrinsic muscarinic cholinergic facilitatory
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pathwaydll #ojdhe AAASI neostigmine
£ FAlo AH&3F 739 synergistic effect?} 71
ey, B AT dsade vehd
2 gttt tE Hae] 939 intravenous
morphine¥} intrathecal neostigmined Al
Aelg A9 ARaHe) sl Yehgth®, of
2% x}o|E neostigmine?d intrathecal2 5
s 739 &9 FuHol Fo F 5108
yeha a2 g3k 30-4HF A ASdus
23¥z 2 oo B ATqME B3 Y2 T
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.2 intrinsic muscarinic cholinergic mechanism
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184 SEMBE modeld)  collagen—induced
arthriis 3254 3F9 RHAl B=E(STe)l
EHFER(ZHz, 007mA, 03ms)S 71 ¥, TFLE
AF2 3 §AEERS} intrinsic muscaninic chdlinergic
pathway$} B B85S Uolr] $131 atropine
3} neostigmines HAX|F F AR HEE
HEE FFsl ot 2 AES AU

1. Type O collageno.® BREH40] e
olF9 FFIXE A "oAe S
HolHA ERBMS stk

2. Collagen-induced arthritis 3224 #3
o] (Rl R=E(STx)oll AlA3 BEHHER
< FFYXE FTMNTIEA HEREE
Yeplgla, A= 8 F 3087 S
F71 A= Ak

3. Collagen-induced arthritis $22d 33
o intrinsic muscarinic cholinergic receptar
antagonist?! atropine (1 mg/kg, ip.)2
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Agsle P B 2 W acetylcholine
(Ach)¢] ¥4I Z43= intrinsic nmuscarinic
cholinergic pathway$} 233 #&do] 3l
5 BAFYh

4. Collagen-induced arthritis 32249 33
ol intrinsic mmuscarinic cholinergic receptar
agonist2A] M3l acetylchoinesterase
AA| Q) neostigminene (100 pg/kg, ip.)
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7t H 7R 3T
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