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The analgesic mechanism of Acupuncturing at ST in the
abdominal pain of the mouse
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Abstract

Objective : Acupuncture has been used for treatment of numerous disorders, especially for pain
control in Oriental Medicine. However, the mechanism of pain control by acupuncture was not clear
until now.

This study was performed to prove analgesic mechanism of acupuncture treatment at acupoint
STs by observing the changes of abdominal pain and c¢-Fos expression in the thalamus.

Methods : Abdominal pain was induced by acetic acid, and the changes of writhing reflex after
acupuncture treatment on STz and non-acupoints were measured. c-Fos immunohistochemistry was also
performed to study the changes of the neuronal activity in the thalamus.

Results : The writhing reflex decrease significantly after acupuncturing at STss compared with
control group(p<0.05). The changes of the writhing reflex by non-acupoint acupuncture treatment also
showed significant decrease compared with control group(p<0.05). c-Fos expression in the thalamus,
especially periventricular part was significantly decreased after acupuncturing at ST compared with
control groups(p<0.05).

Conclusion : This study shows that the acupuncture has the analgesic effect in the abdominal
pain induced by acetic acid and the thalamus might be a important area for this mechanism.

Key words : Acupuncture, STse, Thalamus, Analgesia

1.8 =5 2 AF5ke $5& 43X 94 AFE AL
2 230, $7Y $8 AWBC 22047)°l
& Hz adl 94 56 o83 T35 2w AU o) 2%, £5, AE, 4%

¢ BAAR: A, AEA FART AUE 184 Agdgn 9 BHEo Yo} A7} Qi3 ZjEHO Y}
B ZYea4, Tel 82-2-9%1-0324(0338), D o o o arel o A
Fax. 822917831, E-mail : lims@khuiackr - by S-EuErE 2Eske F¥ME &

00| =R NBUE $2eEASAYT J Yt Qo] oJstod 5 =

q?ﬂﬂgmmm&EM) & A A d % F5E AAS] st F A=rE

<AG 004/05/10 < 57 1 2004/06/16  + Y - 2004/6/16 Q3 QAFSTro E AMEE) ghon, HEo) o

r

O\)l

- 69 -



ALt -

o W&o Yol WEAe 3 290l HA g
A3sto] i Bl 718 2ASE Res
daom HHE Aol AT AgY

Aol Eg EYs FHF RoP.

Aol WA X &l BT AL E
Mnisa'a, Kametani®, Li” §& 42} #p3go]

E AR E7} 9SS BuEH D, Sato &

5’% AAFI AH715 ATolA ¢ 25Tl
F7Fst A golut BFo ArtE UL sty
ot 25 i3 7| A A7 W 572 ol EA
(acetic acid)o2 3lF o] Y A= (visceral pain)
S A F S 55 AFE B Hs
e} NTS(nucleus tractus solitarii)?] c-Fosit
do| dagat, WHEe AdA a 2 adrenocep-
tors7} oS g

F ATl st FFAA 1He
peptide, £3] enkephalino] 93] 2=,
A3, HBteAoA 2A=HE 3k ‘%‘Zﬂ
Aol BVt A AaHEe} HatsAelA 2
H]E B -endorphino| &3 A9} HHL Aoz

Sol7t AFARE Qost UM 55 23
}_

opioid

Z4 o g gt A3 Al 3 (ascending signal)o] o gt
A7E Vo] wEEUA FHAA 222 A
el g wHol AAA =Hlew, J. Taylor
SO AN [T 37 F4 AT A
/E-}—‘f'—(supraspinal regions)2] Fos W& oA o}
HNEAIC R fdE WAE 58 29 A4t
(thalamus)oﬂkli Fos2] ¥lHol 732 H 1
3k, 7 S92 T-type Ca*channele] ¢t
Z7) g3l AF(visceral nociception)?] AJAFA
ZZA(thalamic controls)S WY EE4 Q(sing-
ular action portentials)?} ¥-& AZ4E 714

EF4 FE5 ¢ Murst of action portentials)9]

e

UBE - WB|E - AX[E - MU - OIAE - Anh

-NEY

Fag Fotol dystn gk ol A= ¢
9] 74714 H(sensory input)E F3t o
2 Agsts HFA 9 mA 8 F-Z(subeorti-

cal structure)*'®¢l Al4o] A zAZo] AT F

ZAe] T FHolghs AMHE A TG

17,18).
ojof & AFAe ot dHuIE A

e AN BE ZZo FHYRE ol

o WAZ M3 FAo HAZRE AYH

2 AAo AuE wol Aztr|%ol #alx o3

:2: e Al A BstE BEstY JAFE]

SA 718& dstuat BF ol ot EAL

2 YRS 28 3, RBEELY 23 &

REA FRE, #AhR, FEETE HRE &

PSRRI, REME S MEEs UHste &g

HEBR, BE Eik g 59 2374 4%

Ao Aro| $&EHE iﬁﬁ?%(STSG)lg)OH A

222 75t &, writhing reflexE £3 2

atg st Al 2] c-Fosfd P

S WEsle] fojt AE Al Bust

rr rﬁi o}m u

I. ## A Kk

B2 = 20+]1 g9 strain 129 yF= A
HeEY 539 §F A2 4L KIST(Korea
Institute of Science and Technology)?] Insti-
tutional Animal Care and Use Committee X

1e wg,

2. XhE e # &

A7 WL 9AT A= BF| AgHo|
£ SYYETOL APRA B ¢ 2

mm)o A& stk 2 L] stainless

0%
e

.1

e

- 70 -



R =T

steel A2 3, 273 0.3 mm, Zo] 40 mm
EHAFAFL, TE A
3 2E9 fu

0.6 % Ot EAMAYE 4 E = 1.5 mgkgs B
e

4 N2 25
1) i z(Control) : % ourm
) £487(8T36) B2 + =248 13
o

3) 298+ WNon-acupoint) :
g A+

Y+ 9

5. Xpawy

19 184 397 AAeh Agshe FZ Y4
of BF AW Sk vhA % 3UHC] opy =4
Fod9t AHo| £8EE AGe EPstel 52

T ARAE sHe

6. Writhing reflex &

mpRlt AR o EA B T
z Uelo] BE A&, okaY F ol 3
¥2 5, viried) 429 Aee 55 o
= ¥ 5&°] FIg ARE 3087 F
9] writhing reflex® 7|E38lgch 718 3 A
+9 WAL waL A39 AFArt zZHzre
writhing reflex?} 3145 7|&3l1 o A5}

At

F Ade ¥

1. Immunohistochemistry

AP EEL saline 100 mlo] ©]o] phosphate
buffer® 24§t 4 % formalin 2 500 mls

ARe 23 BEsAg. FE 14N 200 ml

ARZIE 7

L6587 283 YA 300 ml 225687k
A 3}91‘3} LY HE AYTRE 1Y
oz NS LAHAF 20 % sucrose”}
-4l phosphate buffered saline(PBS)o] o
4 TN 3% 5 wEsha

ged UE 34 WES ¥ o 238 40
ume| $AZ @yt 2 AAud B et
£¥ AP 8.30 mmollA 8.80 mmo] dFst=
o] &3 44K S et PBSE 232 2 49

I th§o) primary antibodyo] Bzttt pri-
mary antibody:= 0.3 % TritonX-100(PBST)e]|
A 200008) 8Msk] ZuHAch ¥ zHS
primary antiserumoﬂ 4 CTolA T2A75<t Hl
oFsti, 1 % 2AL PBSE R thg, 24|17t
=t A2 oA 2 % normal gout serum2 3
3k PBSoll A 2004) 34
rabbit serum(Vector Laboratories,
game, CA)ol| ¥1-3-A7]3, PBSE 39 AL ¢
L, ¥ L Ao 2A7F FeF Vectastain
Elite ABC reagent (Vector)ol ¥ %, PBS&
W oy ke I L FAAEA diamine-
benzadineE AME-5to] YA FAE 23

o= primary antibodyZE AeFs}A Y nonim-

mi’.

3} biotinylated anti-

Burlin-

mune sheep serum® 2 A5t ger. ol F
2% ok &3 #A7F YeR] g 4 23]
&etols A Qo] glojd BY | g
& AA AYEH2E He H 24 AHE-

74
At

-?‘iLNIO

A

o
02

Al
(=3

lo
Jn

a
He

21-e dzg shaj2Cool Snap, USA)7}
3t o] % (Olympus, Japan)& ©]-8-3F
of HIe|off 7|3, Optimas 6.0( Media cyb-
ernetics, USA) 94y #4 2239 /x}-g—é']-oti
7 z4o] WHH cFos® A4S FH0Z B

e
Y
e e

i‘.
B

- 71 -



Al - QlEdE -

g5l - Ex|H

Table 1. The effect of acupuncture on the acetic
acid-induced writhing reflex ‘in mice

Number of writhing reflex

Grou
®  Obmin 510mn lggm 15

N %5

Pmin  Bmin  0min
39109 89120 119+14 91424 6718 36413
0.541.2° 30429° 34119" 30126 22420 15t16

Control(n=7)
ST36 (0=10)

N°ﬂiggg°mt 36114 8314 58113 31109 20110 19+13
a) Mean * standard error
Control : The group injected acetic acid on the
treated mice
ST36 : The group injected acetic acid on the
acupunctured mice at ST36
Non-acupoint : The group injected acetic acid
on the acupunctured mice at
2mm Dbesides tail
* Statistically significant value compare with
control group(p<0.05)
** Statistically significant value compare with
control group(p<0.01)

Hajedet.

9. SAI'LY

ZE datas Ho + EE223 (Meant stan-
mean)© 2 el 9o, writhing
reflex= two way ANOVA (analysis of varian-
)2 FA AASIAL, AAA e c-Fos 4d
& ANOVAZ E=AHAS ¥ Newman-Keuls
RS Agsto] AL BAslsi

dard error

m# £

1. Writhing Reflex Z =

E5AA 71HE A13tr] st 0.6 % oFA|
E4 15 mgkgE Fdle] EHo) visceral
FUe 3 Z4R(ST36)T YJEFH®m
2] ord2 mm)oj| A A=FE 3 = writhing

reflex® WA A3 27, ZAAZ, Y

paing

16y —#- Contrg! ~O~ ST  ~g—Non-erupcint

Number of writhing refles

10min 5min 20min  25min 30 min

%
Omin 5 min

Time after injection

Fig. 1 The effect of acupuncture on the acetic
acid-induced writhing reflex in mice
a) : Mean + standard error
Control : The group injected acetic acid on the
non-treated mice
ST36 : The group injected acetic acid on the
acupunctured mice at ST36
Non-acupoint : The group injected acetic acid
on the acupunctured mice at
2mm besides tail
* Statistically significant value compare with
control group(p<0.05)
** Statistically significant value compare with
control group(p<0.01)

T2 0-580] Zzt

3.9:09, 0.5:1.2, 3.6:1.43] &, 5-108) &zt
8.9+2.0, 3.0+2.9, 8.3t1.43| &, 10-156%] ztz}
11.9+£1.4, 3.4+1.9, 5.8+1.3%], 15-2080) 2+
9.1+2.4, 3.0:2.6, 3.1+093] &, 20-258°) Z}7Z}
6.7£1.8, 2.2+2.0, 2.0£1.03) &, 25-308 72}
3.6+1.3, 1.5+1.6, 1.9+1.38]& Yehjich

ZAtel-e g =270 vj3] 0-5, 5-10, 15-20%

AH fois pwowW4w4H°w=ﬂAé
Bx, 152089 A9 F+E p<0.019A4
a4 S #AE Heley, %l—lgv'_“ﬂHE
10-1580) gizZof ulste] {o=& p<0.05

A A4 e #4aE BycH(Table I, Fig.
1).
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Teble T. The effect of acupuncture on the change
‘ .of c-Fos expression in the central medial
~nucleus of thalamus in mice

Table . The effect of acupuncture on the change
of c-Fos expression in the mediodorsal
nucleus of thalamus in mice

~.. goup  central medial nucleus (cellg/mm?) group  mediodorsal nucleus (cells/mm?).
Normal{n=4) 2.5:0.1 Nomal(n=4) 52+0.4*
Control(n=7) 29:0.1 Control@=8) 7.9:03
ST36(n=10) 22402 ST36 (n=9) 6.410.5
Non-acupoint(n=5) 3.7+0.4% Non-acupoint(n=4) 6.2+1.0

a) : Mean + standard error

Normal : Non - treated group

Control : The group injected acetic acid on the

non-treated mice
ST36t : The group injected acetic acid on the
acupunctured mice at ST36

Non-acupoint : The group injected acetic acid on
the acupunctured mice at 2mm
besides tail

# Statistically significant value compare with

ST36 group

2. A&l 2 29l c-Fos B Ha

1) Medial Nucleus

(1) Central Medial Nucleus

AT $EAA AN ATHILA 4]
central medial nucleusol|A] ¢-Fos W32 #z
T A BT, 2T, A4S, 49839
A 25401, 2.9+0.9, 2.2+0.2, 3.7+04 cells/
mm*E Yehyoith. ANOVAR EAZRE ¥
A1t Fgh2 3.68(p<0.05)2 f24lo] Ao,
Newman-Keuls Htlog2 A% ARL §F A,
43, d2F, 42 S8 Afol7} vet
YAl g, Y@ At Ea f9%t &
°)E yelygith (p<0.05, Table I, Fig. 2).

(2) Mediodorsal Nucleus
A= EFAA /- AFstar Al4re
mediodorsal nucleusol A c-Fos& 23t Ax}
BT, iz, S4Ed, 983N 47
5.240.4, 7.9+0.3, 6.4:0.5, 6.2+1.0 cellymm>&

a) : Mean + standard error
Normal : Non - treated group
Control : The group injected acetic acid on
the non-treated mice
ST36 : The group injected acetic acid on the
acupunctured mice at ST36
Non-acupoint : The group injected acetic acid
on the acupunctured mice at
2mm besides tail
* Statistically significant value compare with
control group '

etigict. ANOVAR BAAAS & 2% F
2 391 (p<O.05)2 H-2/do] A Ho|, New-
man-Keuls o2 AlS AL 3 23 gz
& BAAZ) viste) f98 F7HE JeEU A
O p<0.05), Z4ET YYETE Fog
ZpolE YetlA ofgici(Table I , Fig. 2).

2) Lateral Nucleus

A2 BEA ) BE AFIIA A4
lateral areasol|A] c-Fos& #Fst 27} B4,
A=, F4eld, dAEFoA 2.6£0.8, 32+
0.2, 2.8:0.2, 32:0.5 cellymm®S e it
ANOVAZ EAAAL & 2% F ge 110
(>0.05)2.2 3 79 {93 Zole AHFHA
ok9FtH(Table W, Fig 2).

3) Periventricular Nucleus

Az o] BEA 7|AE AFstua At
periventricular nucleusofj4] ¢-Fos& #a3t &
3 BAE, Az, S4EE, dGEFAA &

-73 -



ALt - A, - ElE -

Table IV. The effect of acupuncture on -the
change .of .c-Fos - expression in the
lateral nucleus of thalamus in mice

group lateral nucleus (cellymm®)
Nomal(n=4) 2.6+0.3
Control(n=8) 3.2+0.2
ST36(n=10) 2.8+0.2
Non-acupoint(n=5) 3.2+0.5

a) : Mean t standard error

Normal : Non - treated group

Control : The group injected acetic acid on the

non-treated mice
ST36 : The group injected acetic acid on the
acupunctured mice at ST36

Non-acupoint : The group injected acetic acid
on the acupunctured mice at
2mm besides tail

& Normal

EControl [1ST36 [ Non-acupoint

c-Fos positive cells/mm2
Do bt N ©
© o oo o & oo

=
o

g
=3

PV

Fig. 2 The effect of acupuncture on the c-Fos
in the thalamus of mice
CM : Central medial nucleus
MD : Mediodorsal nucleus
L : Lateral nucleus
PV : Periventricular nucleus
Normal : Non - treated group
Control : The group injected acetic acid on the
non-treated mice
ST36 : The group injected acetic acid on the
acupunctured mice at ST36
Non-acupoint : The group injected acetic acid
on the acupunctured mice at
2mm besides tail
* Statistically significant value compare with
control group
# Statistically significant value compare with
ST36 group

Fx| - Helg - o4

&t

el - AS[Y

Table V. The. effect of -acupuncture on - -the
-change .of -.c-Fos:;expression in the
..periventricular nucleus of thalamus

in mice
group periventricular nucleus (cells/mm®)
Nomal(n=4) 4.9+02*
Control(n=7) 7.1+0.4
ST36(n=8) 54+04*
Non-acupoint(n=4) 6.2+0.8

a) : Mean + standard error

Normal : Non - treated group

Control : The group injected acetic acid on

the non-treated mice
ST36 : The group injected acetic acid on the
acupunctured mice at ST36

Non-acupoint : The group injected acetic acid
on the acupunctured mice at
2mm besides tail

* Statistically significant value compare with

control group
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Fig. 3 c-Fos expression in the thalamus

(A) Normal : Non - treated group

(B) Control : The group injected acetic acid on

the non-treated mice
(C) ST36 : The group injected acetic acid on
the acupunctured mice at ST36

(D) Non-acupoint : The group injected acetic
acid on the acupunctured
mice at 2mm besides tail

CM : centralmedial nucleus

MD : mediodorsal nucleus

L : lateral nucleus

PV : periventricular nucleus
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