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_ ObjectiVésé It has been well known that
has an. analgesic =

* electroacupuncture(EA)
-effect and -there is ‘a pain’ control system
. in the central nervous system(CNS). The

pain- control system . is composed -of three__’
" which. .are- periaquediictal
and the ‘pain.
_-1nh1b1tory complex located -in - the.. spmal _
It has” been suggested that the .
analgesm effect of EA mlght be the result ‘
of actxvatlon of the pam contro] ‘system in
..there .may - bea
are - also’

:major nucle1
jgray(PAG) ‘raphe - nuclei,

'_ cord.
- the - CNS However

' DOS_Slblhty “that __otber : nucleiv
involved in' this pain modulation. Thus, we

-‘.mvestlgated Whether the’ postenor intra= |
- laminar thalamic nuclei(PTIN) are 1r1volvedi

in the’ pam rnodulatlon

_cartying -
- parameters

and. 05 Hz

Methods; ;i‘o mEaSUre‘ the"l‘evel of pain,

_ the: jaw opening reflex (JOR “Was used as
a pain index. The ‘magnitude- of IOR s

estimated by averagmg the area of 10~

‘ ‘Successive Iesponses. JOR. was evoked by

tooth-pulp stimulation ‘with blpolar electrode»i' ‘

stimulis.  with -

the followmg
mten31ty rangmg from 420uA»‘_-

to - 680uA, 0.3ms duration .of square: pulse,

(LRs) were’ the chosen -acupoints:

_Hapkog(LLy) and* Taechung--
The_.‘_',:
‘Hapkog pomt was stunulated 1psxlateral]y_'.‘: -
at 5V, 3 Hz, for 15min in total, and- the"'i_""
iTaechung was stlmulated at 2~ 3,:V3 ) o
_and for:a total of 15 or. 30 rmnutes _
leferent mtensmes of stlmulatlonﬂ,were-'
glven the PITN; one was ‘given ‘at SOOLIA_"
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stlmulated 1r1 these nuclex by Paxinos
~“Atlas “was “AP; . ; from bregma 4,0~
 :—4&mn L; 05~18mm, D; 48~6.3mm.

‘Results: -~ T he Hapkog pomt had - a
".’_._s1gn1f1cant ( analgesm effect

effect. Both _types “of stunulat1on in" the
?PITN d1d not reveal any analge51c effects

and the other was at SOOUA The pos1t10nv _
S 'suggested ‘that the postenor 1ntra1am1nar

b modulatlon of pam '

o Key Lk words:
“hapkog (LL),
: ,postenor mtralammar nucle1 Jaw opemng

reﬂex RTINS U '

(P<O 05) ) '
,_,f‘._.,HoweGér the Taechung pomt had no_

‘Conclusions: From these results, it was

thalarmc nucle1 are” not mvolved in the

: E‘electroaeﬁpuncture',.i
+taechung(LR3), - aéupoint'_ :
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gol Al =Tk o FANE HF F8E A

SE 94% 489 A9E Wt Aes

Ho] WA ABAGH AFREE o
g3t We e Aol BASY
P78 o8 FAF FE J14F Ao

£ Aty 2o Foigd & o U
E Al(endogenous analgesic system) X
olE kA A FA ZEA(opicid mediated
analgesic system; OMAS)$t s AT
zZge] 7Ag aosly, AF(EER) A
A (AE) & HEAZFHAEEE) A=A
=& 3¢, o] Azvt AN ABEE w3

=

)
rﬁ OI

H

F EE ¥7HAHY AFH)o2 HAxEH1 o
oM THFAZER EEe HeEPdAH=
(paleospinothalamic or spinoreticular tract)
£ F3lo M7 o8, A 8ESFY
(nonspecific thalamic nucleus)% HAM A
485 (hypothalamus), RdA Fo =&
. HF FAR E%}?} 22 3 (acupuncture
signal)& ©| 29 FwEL2LZHE A olHY

£ (endogenous morphine-like substances or
ODlOld)a #o)skA 3td, o] EHo 23
FZ2MAA EAQste BEF2Z A (pain control
system)& EAZAPoBAM TRoA A4
B EZNEE F32 F=Y(nitial entry)oiA
It oBozm  EIF IPAHIAAM
(descending inhibitory theory)o]gfa &},

o] o2& @ BZdAFalel g ¥
et °t’”E AEs) A @& EEHE Hol
%tk 53 £F9 E52EAE TS 9
(nucleus)E, & FEFH 39 A (periaquaductal
gray), >4 3% #(periventricular nucleus),
8- A3 (raphe magnus)¥ ZHFe EZA4 B
8t Al (pain inhibitory complex of spinal cord)
o= AXNF FHEo) TAE 7MsAe]
= 19 FE9 HE4 dizd FIHA
27t doddn A4do

# -2t AF- A 4 2 (spino-reticulo-thalamic
pathway)s 4aH o2 X7t &3 HA
E% ¥ (nucleus reticularis gigantocellularis;
NRGC)ol &A3tm Al AlAkstye o3
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Ao dAHEH hREFY oz Ay ST
yae 5 5 Aok

Purpura S 23Udzx AFFAHY
(centromedian nucleus;CM)&] #AZo] 9]8Z
3 7 F5d odAyoz FRBeAYi I
on, BEHREL AAZIHAAH UM &3
(parafascicular nucleus;Pf)2 34 4=
F&Foln, CMYL FHFEY 27T
1 agy. oo B dAZE IJF FHEd
A A T F3UNE (posterior
intralaminar thalamic nuclei)o &4+ A
AU £9Ye ¥ FEI}A HA
},

gEtd, B dFe EFRE AE AIFo=
fasEeE HXF g A
o] oj@ A&g FEAE ZAEE Rolth

oA H

1. 8% L #E

DB

S BE 250~350g9 Sprague-Dawley
% Ht BREAN SRR @EF ARGEER
2, B BE x£Hd #msiEA H
B IREECl 2B 7 HEAZ F (EASA
ol EEEL A3 BREHA] g ¥ 26127
o A sk A ot

2) # &

(1) GggReEk |BE 0 JUAHER 0.1mm)
& {FAATT.

(2) fEmeR BiR - BEY BFED EA4
0.6 mm3 = #Hfizdl £% 02 mmE Az
##% ¥ bipolar concentric stainless electrode

(BE® 04 mm, FEHEE 04 mmE A&t .

ot
(3) AFEE CHEE R M(EE 0.1mm)
< EASAT.

2. B HeE

1) —HEY EE

#4-< Thiopental sodium(80 mg/kg)g &
R Este MEAAT. RERN oY

< %5187 A%d REVHME HITsHA
ow AdAE fEEKES F237] Ao £
i KEREIRY ZdodEIBLE FAT F
thiopental sodium(10~15mg/kg/hr)2 EAY
X (infusion pump)& o438t A&HOE I
AstS T

gEe Aoz zAYE BERARK
(electrical heating pad)€ ©]&3ld 375 C
2 #2 AH.

2) B WE

BiES FHEE 2 FEHMY & HAsH
BOR&E SHAZAeH S EoED
M BHEEE FH3d HEEY ZVE B
fES] feEE EHHsAY. HEREI dAHEE
2 3~4 AztY FE7NE EF, HEET
AAHE AYo|y FHWASE BEFE S,
HIERAT - % DEE =] HslE BE AR

&AM

(1) BIoR& F5

Totrel  BE @tk (abial  gingival
margin)oll A& =¥Z Zo] | mmE ¥
3 BRE 02 mmE A3z feiFkd ol
AMe Z+z FM 588k (dental pulp cavity)
etog Wolnh ko) o8 &#f(short
circuit)e] & AL =7] $8l dental wax
2 i3 % dental cement® [EiEsH )

trkEtee] Eed AJUEdeE BR OFIEES
(electronic stimulator; Nihon Koden)oll 914
ste]  fERMICEMEDS RS dFsIdeH,
FISIELES B—RIE, R, B 03 m 2
SEEF 05 HzE stch

(2) HEM o8k

HREEE AUuLde giskEio] mex =
M FEHENi(digastic muscle)d]  RifE
(anterior belly)ell At &3t A o

HiEL #iEzE(DAM 80; Filter 10 ~ 1
kHz)E A #EY te, data acquisition
system (MP10OWSW, BIOPAC Systems,
Inc)& E& ZFHA HZEAC

OscilloscopeZ FHEEES #HAIHEAM, &/
RIES 2AANI= HeEEE ME #Ea
e ARl FEY FREBET BE fIE
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HwE 15 ME 3do

BEE SHe AHEM MRmEER RSt
WA 14H (30 b—z B)& e ed, 15
ot BEESY SUHoE HES #D)ol
Qe Ao fIT:aI%H Az’ #EH A
o2 EMsgxn add FiES HERES
=2 ﬁ‘/’i‘#

) AEEAY %

stlmulatlorl)

A FHH(E yolub ¥l & & (K70
o sgate -r]Q} §°i2mm‘é°1
A F9e T /\Eﬂ 18~ H(FAFE 018
mm)g AY3Ach AHINTLI FEEIEFES,
China)® A&3l9 IR A= 3 Hzo
AFA e 158 T, HEHA= 158, 30
B& 74 ststgh FEE 58 5V,
HEdos 289 F£0] dojgd ALR 3
Fok(ek 2~3 V).

4) A RHY(ELH-HFFAA BFA)

A & 2} Z{electroacupuncture

RE WA 4

sted, BKE GIBAE fF =de °]"—°}°=l B

g 489 FHE EX @HES AANA
o}, KS#lEY EME-S Paxinos & Watson®]
Atlas® MSEMEEEES wEt fmastah
A& bregma - AP. 40~4.3 mm, ¥ 0.
5~18 mm, Z°} 48~63 mm. THES FHA
& & dental cementE o] &3t TS HE
Holl @A AT

SRR REE KIEl #E" F, S8
el A7AFLS EHR S (electronic
stimulator; Nihon Koden)& AF&3bo] HlE1%E
S BT, SEE 100 Hz, #48 03 ms, ¥
B 30 sec® sHYE, MIEGEEYE 300pA%t
5004 22 283t

PR T %, B EE A7 st
o JEHlE BABY BEHEMAS50 A, 15 sec)
E BEANA BRSO BEME O

5) fHAEEAR

5 ¥Rk By WEHE BE RESY
REFAZ FH, FA KWE AN FEAAT
BETEELE T4 60me 9% Wk &

TS Cresyl violet 2 @ 3}od EEpMEs F
ol Al WIEIME FERSHA T

6) HEB O

SEER BEmY Zvie EEMY 1070
o mEEALI~208A KiE) mEeS Bosd
Frystach HBEEELS AN BEEl
""" EFHROH, § BREY 4 TEE RIES
¥1ﬂnxﬁﬁ el HrR(%E EA =AU
HEy MRS #Mitey BEET  Student’s
T-test® {FHEHo", P-value?’t &R

005 LIFQ #EiBe] HEE £RE HiEsA
o
M. A8 A

1. BREH

M SRR HORHE FEAIFIV
913 A MW= 055 = 013
mA(mean * SEM., n = 40)o]l e}t ik
ek (Rftiel 15%hel A FTHYRE 535 *
044 mso] ot

2. REAHNR ] fﬁ(%

‘%'%‘% AFe AF
9 AF($H)S %%—, O (FE )2 U
2 a4t

APAle] 2HE ¥H&E ETF(10455 +
16.18%)2.2 39, &I8 #F e FF
(n = 2403 WY& = 14 Tz 9470 *£
18.52%, 97.64 = 17.18% <] (Figure 1).

126 P

0 }
30 L

digastrie electromvography(5)

GO =

40
coatrol Right fefu

Figure 1. Effects of Hapkok(LI 4) electroacupuncture
stimulation on the dEMG. The magnitude of the JOR was
estimated by averaging the area of 10 successive responses
(11th~20th responses). Control responses were determined
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before the electroacupuncture stimulation, Effects of
Hapkok(L1 4)  electroacupuncture  stimulation  were
expreséed as a percentage of control mean. Each column
and vertical bar shows the mean £ S.EM. Control column
means ' no electroacupuncture stimulation for the 15 min.
Right column means right Hapkok (ipsilateral to the pulp
stimulation side) electroacupuncture stimulation. Left
column means left Hapkok (contralateral to the pulp

stimulation side) electroacupuncture stimulation. * P < 0.05.

FF8AFe axE FE2AZTNMT A
Hoz2 FeoAo] AAHN[G. v §I38
9] Aol FElF JAEAFHE YR &t
7] Y&, HE¥L 2§ =& F+ U
Az FRFoz AZFHA, AFALS
158, 30802 sy

B2 A3 a3 AAA 2HE ¥
ol g2, 158 AFT(m = 11 2 308 =
ZF(n = 6)lA Ztz 996 t 15.02%, 92.63
T 1982% % 91 * 17.26% ©lSAtHFigure 2).

120 r

100

80

60

digastric clectromyography(%)

40

control 15 min 30 min

Figure 2. Effects of  Taechung(LR  3)
electroacupuncture stimulation on the dEMG. The data
expression are the same as those in Figure 3. 15 min
column means electroacupuncture stimulation for the 15
min. 30 min column means electroacupuncture stimulation

for the 30 min.

838 AT xne A4 94

o] AFHA ektrh

3. REKES BUY 139 &3

23U A= oA HAEo] FA
@ AF AP AEZHE A = 9
dd AR AFzAQ  EME, #HE 03
ms, $EEE 100 Hz, B 30 secoll BEE 300

40

wAS} 500 pA 2 2 8le] AE-3FH T
APZEaE ZAFEAA ST 94
£ #Ustd SRS Hdojd AFoA &
L ARE AREYNA A95H

SHNY (F9 Fres AFA THE B
€< W=, 300 AT 4 500 ARSI
oA £4£ 9162 *+ 877, 947 £ 1897 2
98.7 £ 13.79 o1l =}H(Figure 3).

100
8¢

60

digasiric electromyography(%)

40

control 3007 50044

Figure 3. Effects of the intralamina nucleus
stimulation on the dEMG. The data expression are the
same as those in Figure 3. 300 gA column means electrical
stimulation with the 300 A intensity. 500 gA column means

electrical stimulation with the 500 #A intensity.

FRUY A3 xHE FAHLE #9
Hol A3 Ykt

V. 2 &

FTU(EBA)S ABEe FERoln pm
% shubol L FFEMM, BEESE, IR,
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o) e, VANRIERE, = Wi, BES —4)
HEE S&EW EME wAREsA™Y
TodalO,ll,lZ)’ Hamba]S,l-’l,lSJ , ‘{IIG)%‘q EFJD&'%T
2 olg3ld ¥ZYe NBEFJE HIEHF
t}. Toda: 45 Hz 7¥ 3 AIAAIFo=z o
48 %, W< 3 Hz 7¥5 AAAF2=2 o 49
%9 olBZ ZHEY AAS BIsFL
U, Azse duagda fo8 dx7 v
Bz ekgkth uEHEAlE o] £@
Takeshig el7,18,19), W angmz”, Le e22,23) o)
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biphasic wave HAAFToZ Fod HME
EHE Eastgeng o Ade HAAA
2o} biphasic wave® AFEERT. ARAEY
T AIAFAME THFAMNT F 94 %2
EAHCE FY9% AdAE Jeldoyg g4
Aert vdsly §3E AFog HAFE 7
AP AYsrirb @A T,
Okada™% o) HHIR HE MORHFE ol &8
o HEEE AL FHELE FIZFAA
ok 89 %, BlFHolA ¢F 72 %9 olEZ
ZAE gAE Budgd. FAF id 4F
= Fyg HAFadvt AgsEE Rl MA
gAolmz ol AYolM HEFE(KEH L
®ietc BHEE L Y BEReld &%
I fdAE o] pEBgscol et S i IRAT KRS,
SRt T HeRA, MK, BTSNt mik
o] gl kA EH N, Bk, TF, UFE, LN
Baid So) ¢2909¥. 2y oy Ay
Me 158 A=, 308 AF ZFAM FAF
o2 #9% dAE veiA Ejdonz
AAE ZEd gl AGEY FIhse
g7t ofEl FEFg vAE Ao uiFd H4Y
£ A X

gt JF7]H AeiA AdFH Fo
Wal(&wd-Ag A B3] J&d
& A7 Agagch HFE2 EA4L 5FA
3 Hg-9- A4 E(spino-reticulo-thalamic
pathway) & E3a 143 A4gst3e o429
o dAsled dEA Wz Al FHW
g = 4 okt

ANAF 9 =3 3 (posterior intralaminar
thalamic nuclei)ol £Adl= FSFFAHdH &
walo] g HZFF5FH FAAA, Purpura
5 2dUNdF A FF A H(centromedian
nucleus;CM)¢] #Feo] B2 & &5
AdAHFez HEIddy IgoH, EEHS
AREHRH QojA &8 (parafascicular
nucleus;PH)2  F34 Lg FE&EFo|x,
CM3e #adEe zFrTdn ol
Takeshige S7%%%e 9z mzzhge
AZAAAZ, W AFFAde AW
Adzz Ze&gcta stFc kA ol Ag

=i

ZHdog

o

AxE FHANYEF AFFAY
st o}

B %% A 8 (centromedian nucleus)& F2
E_”] 27)’ 1 og: 0] 4,27'28,29.31,34)’ %%0133,34), /K]- %]_35)
A dFEHolgen, FHIAME Pellgrino's
Atlas(1967)E o] &-3te} AAF5 Y oyPIHbIns
Paxinos’'s map(1986)el A& AFF4H S &
JE 5 glom, £yde & 7t HF
A 442 Aolgtzm FAHFYY.

Paxinos's mapol A Pfe] #FE¥E bregma
%4 40~43 mm, 9% 05~1.8 mm, Z°)
48~63 mm=Z HEY ot oA YA
ZAgEoz g9 HEE bregma FTH
35~37 mm=Z AT HE glojAM Aojzl
it} Takeshiger Pellgrino’s Atlas& o] &
ste) &= HFFAY  (L-CM; lateral
centomedian nucleus of the thalamus)<
bregma ¥ 2 mm, 9JZ 1.8 mm, Z°] 58
mmz, WEF BFFAY M-CM;, medial
centromedian nucleus of the thalamus)<
bregma ¥ 2 mm, &% 12 mm, Z°} 5.
5~6.0 mmetz &gk g E CeM
7} CM<E 2zZ'Z N. centalis medialis®} N.
centromedianus& X A§ch, Paxinos’s map
o] e] CM<E central medial thalamic
nucleus24 FHEE bregma T 14~38
mm, 9% 0.~1.0 mm, Z°] 55~6.2 mm®°]
o] CL& centrolateral thalamic nucleusZ
#+E bregma £ 23~38 mm, 9= 1.1~
1.7 mm, Z°] 51~58 mm °]t}. waA]
Takeshige?] CMe] F4& A H3te A L&
== ‘

oldH AyolA SN (Sd ]
o &) H7IAFL 300 A%t 500
L BRoA EAHeZ F93F AEad
YERAR ekekt) oA AIFEAL AHAE
ZFA4d A2 HIA(=F AAF)AA AT
ABEHE AT & UUY B, FE
0.3 ms, $8E 100 Hz, BE 30 secolth

ek AAFY 2guUge A5 F 2494
AZHA dg€L ALY Aoz F2FHHA,

AAE g YoM A4TY FBUY9

==

J
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O oy o) @
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