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Abstract

Pain is very complex and multi-level experience that should be objective or subjective. Acupuncture is a
traditional method to heal the pain and have been based on meridian theory. There have been many clinical evidences
showing the pain-relieving effect of acupuncture but science-based understanding of it was poor. Furthermore in
daily life, we feel huge gap between the source of pain and pain control by acupuncture stimulation. However, the
underlying connection between pain control and acupuncture stimulation has been reported in many recent reports.
In this paper, we briefly introduce the brain imaging techniques (functional magnetic resonance images, positron
emission tomography, electroencephalograph, and magnetoencephalography) and review researches in pain and
acupuncture. Through this, the brain areas that activated by pain and acupuncture will be verified, and compared
each other regarding their specificity and similarity. In addition, detailed understanding of brain function which is
related to pain and acupuncture analgesia through brain imaging techniques will be discussed.
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PET, EEG % MEG7} St} o]5¢] &4 Hld54
o7 ¥ QoA dojub= TS 33k EE 430 e

= @ststo] #EE 5 v Aolth

fMRI®} PET2 1890t delxl doe] &5}
Aol F B XERe] o] o AR &
o] vk Z1E v o2 gt (Roy 9t Sherrington,
1890). fMRI:= blood oxygen level dependence(BOLD)<]
Weks S4dHOgawa 5, 1990). dof £ iz

2H1E Abaste] Aotow WEAAAIZE Har Akash
EEEH AR AZE Hnk weba] b ol o
gt dofo] #stgo] WsH He AS A7) o8 A
e FEl S5t AAAEEY A4S FFI
F o= IMRIZF 4 3k= BOLD W37t 217 Al 9
des APAoR wrggittes Aol HiEATH(Lee
5, 2010). PET ®As =% <0 fluorodeoxyglucose
(FDG)E g Foll FAMSHL, o] AR RE WAL=

Fd2tol|l 93t gammad-S A (Ter-Pogossian 5,
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225 ZF(postsynaptic current)ol] 2]+ A F(volume
current) S ¥-2H3FCH(Niedermeyer2} Lopes, 2004; Nunez
9} Srinivasan, 1981). MEG: Al 4 A|EE0] A3 A
Wae AF FollA Foe 724 W] d77F A4
3= A7) SQUID  (Superconducting QUantum
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=l oJal] st ¥ J9-2 72253 Z(sensorimotor
cortex), VFF/d ¢ (parieto-insular lobe), W]
7 ¥u] o3k (anterior  cingulate,
AC) 18]31 7759 A (prefrontal cortices)©] ATt
o] ol9lol=  FI=39] 3] A A (periaqueductal  gray,
PAG), A]7d-3F5-(hypothalamus), ¥ =3l (amygdale), 37}
(hippocampus) 2} 4> (cerebellum)”7} ATH 3 A3} +F
(subcortical structure)™ &% 7]HoNA EF Y,
A& Whg, AR a4 B Sy WA s #Eof
2 thBingel 5, 2002).
=]/4 93 9] A (insular cortex)> F5 UM 7Hd &
FH o7 A5ty = 3Lo|tHApkarian 5, 2005). 53]
AL falgh Ao 5 skA K Brooks &,
2002), % AAES 71938 Z(Kong &, 2006) #
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(Casey &, 1996; Casey &, 2001; de Leeuw 5, 2006;
Rosen 5, 1994; Sung 5, 2007), 717] A}=H(Freund 5,
2010), A3} #7]%(Robertson 5, 2010), of gh-2-2
3] 3l5=AKHsieh &, 1995), #|/d7H7}(somatosensory) At
=r(Burton 5, 1993; Maihdfnere} Handwerker, 2005), -
kA FZ(cluster headache, Hsieh -, 1995), B] 43 <t
& (atypical facial pain, Derbyshire 5, 1994)E-<
W gs SdsiA I
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A = Ul Aol g5l gk g4 vhgo= &
A st th(Casey 5, 1996; Rosen &, 1994). o]} |43
7+7} 1] A (secondary somatosensory cortex, SIT)< <=3}
ho] xS HE3Slal(Bingel 5, 2003), SEA
(Casey &, 1996; Helmchen 5, 2006)° <]3l] & ste
o} Al (thalamus) =A== (Casey &, 1996, Casey
5, 2001; de Leeuw &, 2006), 54 S & &%
(Bingel 5, 2003)3} AlF(Casey 5, 1996 Rosen ‘5,
1994)ell A &g sttt
v} gh Al (hippocampal complex) 2 HIE=&l, 7t
(brainstem) ¥} -2 5% A&} AHE HIHL A=
of thall 2] ¥=A(bilateral) 2.2 HF-S-& 3}, A4
&l(red nucleus), Z=7}4H]3(putamen), = 3]
8} 5(withdrawal behavior)¥} ¥z % <
T Z(contralateral)©] © =LA EA3tE = w2 b
&< $H(Bingel &, 2002). HHH, L2}z
(primary somatosensory cortex, SI)< S5 -
g8l 22 ZE(ipsilateral) 2 W&o &35 Hol=
t, &% T Aoz FH o W] e 3|97} ¢
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(May, 2007).

T EARS Ao digk vkE s Holl A
nf] - T2 ]9k, ] 5-3H4 #HAd 2 opioid?t dopamine
o] #HAAME ¥ FAFSFTH(Lekneset Tracey, 2008;
Takahashi %, 2009). A= 9oL} T8 Ao
oI SFA 1k, oke}b 93 9] A (orbitofrontal cortex)Z} ¥}
7 ¥ 338 <F(reward learning)oll A F 8.3 JE-& st}
(Petrovic &, 1999).

EEG % MEG: Hofwt AZE Zals ool
o] A =4 % (conduction velocity)E =g
BT S el laser AT S Ao
o] FE7|(latency)E ©]&3 AxELRE SAT

Ao oam, B3 A 27} Adelta (10
~20ms/sec), A-beta(50~70m/sec) =+ C 4
4mysec) A g1 = A TH(Kakigi 5, 2004; Tran
5, 2001). B3 C AAAFE ASstd viEe] Sl
S} su7F WA 2AdstEar o] F 22 o] Sivh 44
ste = A% B5EAtH(Tran -5, 2002)
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A} A 7H2E-5 3 (primary  somatosensory  motor
cortex)O] O =LA &gty o, Auohda]de] o
- (rostral segment)> W24 3} HTH(Zhang 5, 2004).
Hegu(LI-4) %= Zusanli(ST-36), Yanlingquan(GB-34)<]
atg = e H A Al(cerebral limbic)/ 7 AR H A A
(paralimbic)$} 3] 8} 2] (subcortical structures)] 24
< 2Hgt= 3o IMRIZ HEE A THWu 5, 1999;
Yan ‘&, 2005). ol & 25 AlZF ##H dAE] Zhi
Yin(BL-67)° & A =W FFY(occipital lobe)°]
A2} A (visual cortex)©] B &4 3}E t(Cho 5, 1998;
Siedentopf 5, 2002). Cho 5(1998)¢] 7% 2006 =
_‘:’La 43]35le] o] Fat2 o} ko] oA 7} itk &
A B9= v <5 @ 2] Yanglingquan
(GB-34)4 Aol ols) Hdatg vy o 24 std
tHWu 5, 2002).
A& F5 wel AsApE 274 He 7]
“De-Qi”= o BIA wl¢ FLsITHHu 5,
2005). °] F7to] J& W, FH e PAG, T&7|F

(nucleus raphe magnus, NRM), = FE7}, Al &
ZotZdll(dorsomedial nucleus), A&, =529
(nucleus accumbens), YA 25T AEC] LA

I
a1, Aujrhd e el QEH{(rostral) 7t A 2l
srbEd Al e HlEA HrhWu 5, 1999). E3L
72 &350 §l De-Qi #H7te] H-2 o]wl=(frontal
pole), Wl U|S-71 7 531] & (ventromedial prefrontal cortex),
w b g A, ASSHE, W A (reticular formation), 4

2 2 (cerebellar vermis)E2] Yol A A F o] A7]|7}

o5, Urlz e 53 DeQi7t B U A
olul, Ska/ZIyH% wrhaelq A5 27]7h 7
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9} 73] A(orbital frontal cortex)o] AJs}= a1, Al
SH-= &Ado] FoEr)h Wb Yanglingquan(GB-34) 2}
Chengshan(BL-57)°ll & oW 5% Al/do] €43}
i, dab EFd I A
AA ) o] 52 22 Hy
ARk o s OP o]

9ITH(Zhang 5, 2004).
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