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Effect of Acupuncture on Regional Cerebral Blood Flow at Acupoints GV 20,
GV. 26, LI 4, ST. 36, SP. 6 Evaluated by Tc-99m ECD Brain SPECT
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Abstract

Purpose: To evaluate the effect of acupuncture on regional cerebral blood flow (rCBF) at acupoints
suggested by oriental medicine to be related to the treatment of cerebrovascular diseases. Materials and
Methods: Rest/acupuncture-stimulation Tc-99m ECD brain SPECT using a same-dose subtraction method
was performed on 54 normal volunteers (34 males, 20 females, age range from 18 to 62 years) using six
paradigms: acupuncture at acupoints GV. 20, GV. 26, LI. 4, ST. 36 and SP. 6. In the control study,
needle location was chosen on a non-meridian focus 1 cm posterior to the right fibular head. All images
were spatially normalized, and the differences between rest and acupuncture stimulation were statistically
analyzed using SPM” for Windows®. Results: Acupuncture applied at acupoint GV. 20 increased rCBF
in both the anterior frontal lobes, the right frontotemporal lobes, and the left anterior temporal lobe and
the left cerebellar hemisphere. Acupuncture at GV. 26 increased rCBF in the left prefrontal cortex.
Acupuncture at LI. 4 increased rCBF in the left prefrontal and both the inferior frontal lobes, and the left
anterior temporal lobe and the left cerebellar hemisphere. Acupuncture at ST. 36 increased rCBF in the
left anterior temporal lobe, the right inferior frontal lobes, and the left cerebellum. Acupuncture at SP. 6
increased rCBF in the left inferior frontal and anterior temporal lobes. In the control stimulation, no
significant rCBF increase was observed. Conclusion: The results demonstrated a correlation between
stimulation at each acupoint with increase in rCBF to the corresponding brain areas. (Korean J Nuecl Med
2000;34:456-64)
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Fig. 1. Acupoints. GV. 20 and GV. 26 are located in the head.
LI 4 is located in the hand. ST. 36 and SP. 6 are located
in the leg. A non-meridian point lcm posterior to the right
fibular head was used as control (C).
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Fig. 2. Protocol of rest/acupuncture-stimulation brain SPECT using traditional acupuncture.
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Fig. 3. Brain areas showing significantly increased regional cerebral blood
flow related to the stimulation using traditional acupuncture at six
acupoints. Acupuncture applied at five acupoints, GV. 20 (A), GV.
26 (B), LI. 4 (C), ST. 36 (D), and SP. 6 (E), results in a signif-
icant increase of regional cerebral blood flow to the corresponding
brain areas. However, no significant rCBF increase was observed
at the non-meridian point (F).

Zgjokalg7d o] x-2(BL. 67)0ll4 ZHBL. 60)7}t artery) ] Gf&57} 2718 wbd ok(SL 6, 4oE)
A 8708 HAE & A=S7ro2H 5ol *@7} = okAAZN T F(GB. 37, F47) A 7
7bde Hasiolck Fab feE #EBL. 2, A FH e dRFrt SUHEE BRasigl
FLRDE AFA %H%L%“—'i(supratrochlear ok olejat AutE Bl B BB AT



A62  The Korean Journal of Nuclear Medicine : Vol. 34, No. 6, 2000

BopAl Heh AH Hado] glemwiA B ¥zt
2] AL deE FEL 7 I, BF HdHAA
HEF Z71E Hol B AZAINE o Hx 3t
A 5 P& Aoz A 74514 wal B ol Tl 4
A3 S A T mslel dFe shiol EAllsl

o
18

MR

% AE9s AFsiw Ui #3 diElA ¥
AR7E F7Rsl L, o] ool 3% diy YFelq®
HFh 2R, Omu S92 35 B4k
(ST 36)0ll Hog A= w) $2 =it 3
e el 95 ATl kb5 (supraor-
bital artery)ol]l4 ¥8{r} Zvlslgdctay Byste)
t}. H¥H SPECTS A-£8 Wang 52 x5}
ARer AT u vhS di¥ Ry ol 5%
RO 8 FI ZA s B s e
A 3 el 4 F uERE Yon AFY o
Wb ol ohieh B2 il A B3]
o] &7} Zrhgdes 2 FAEIT-

#Z di¥] o] dxb A A G Aol HE [}
71 4= 3], gl BEEgm, 'rV‘]
= AR fARIAE o]#gt e v} 9l
A(vertex)o|L} o] 9= £=0f dgtE= ‘]7‘“7‘
foll w2 <=4 (somatotopic order)9}E DX %A
orhe}’” gk mHPERYE TUY Wwlez A}
=3 Aol R HdFe ) fidich A4A
o2 AT A7IHelv ARE Aol ¥ ¥
LS AAFE TR ok e g B Y
oAM= Holl Bt A58 b4 gk Az 158

P RAARY AE 2 RE A g
o AN EollA s SgIske] wiest 7
axlo] £AEE $-3(adaptation)@ o] UofL} I
B §1 5 Ao WA 913 ASel o)
HAGF7E 714 o] ol A¥ ) oy v

A& 2087F A do}
drhz BT P 1082 AT Qs o
FEHANA Rt MYF MR made
Wang 52 B0'97} gtk 2 AFolAlE ofale)
w} | ¥} H8F SPECT AAHE 722 3

WA AT A B R AT A7 158

i

Zroz Ay, B Azet o] oAl e
£ S7WZITE e & o Yol 158elw HEE
Aol F Aoz Ars|givk

B ol ARFE o g Eokolstoll4 ANl w
gt & Zol7t vk szl ol & mEfelA] gk
Aol glrh. Cho 5779) odFollAl Aol gakoll ut
g Az Ak Ants zaehds RuE wHs)
W 2 el RS AED ol FF2 Kol
5 3 EAsA 3 Ae] shutel ZAdeR A

st ¥ W A

ek

l

7F glofok dhekar A3t
AEA oz gostellr] Agsle AL AR
£ THIPIa, 4 AP 543 Hdodst f-dol
P& dghet. webd AL HEF EAt 9
o5 Ao, ATl AP Adlehzdl 7]
27t d Zog A=k

ol

FO
©

gt A7ARl ofe A

FLENRE Ny

bl

=5 453 5
Agelz gl olol Dk 4.2 o}y
Weiel, A9 AWF Wk, 2e)3 Ko 2
Aololl Z ATFE glek B AT HMEF A%
B AW W, A%, 4F, Foels gl
A AR ATA AR st o R} olel wE
slodele] ol obriat sigich That U wr:
A7E AAF Aol 54m(0=34:20, ABEE 1
8~624) & diroz shgiek Zgell ek W 6
W, Q1% 57, 4 157, S4tel 169, 223 A
& 6%eld AP, HETFOE of F 6ol

A wAY B2 2Zsldck Te-99m ECD 925

MBqE FAlaL 58 A 7]#dd Zedg A2l

o, Fg A 85 A 74 AY g & A
g2 724 EA 4387 FAAZE R o]
By A% EQeko] Tc-99m ECDE FAsta 55
F Y W eE 5 A Hode 3¢l IBM
AFE A PCE MATLAB# -4 28 SPM‘97
o|gslo] EAsigirt. Al w3le] A% IFF A
o 4%, & &9 sylvian fissure) F92] A
J

ot FFq, AF SR U £HUT IR

41 4
d



ollA oelglE HER Fv . Q=9
A #HE AAFgolA HEbRr 949491711 Z7ksh
AL, ool elgst 9& % M k] =
%—7}7} Suzdnape! 2z djnr
= FE= AR
4, aela 95 A5 ol o)A =
57t Shsieich 95 S4kele) 49 #3 =5%
d, 5 AT shiak R 4R 3 4o
A HE57r Sk 95 AR x
;q L=t o:l
Holl A 440‘741 lcloﬂ 7P 719,
oA Qg HEF Fvh=
AL HERE S7HI7IA

7 AR B4R ¥

0 1:8. —YL 5
o
BiY
%
1
2
_>L
r1r

&
=<
lek HE: A

Ak Aol glg& Aok wbA ARE HEF
ol A37t dgg Alslar, E3bH) dde A

shrl A2 2 Aem AAHc.

Aol w2

1) Seong NG. Acupuncture point easy to find. lst
ed. Seoul: Hallym press; 1976.

2) X Cheng. Chinese acupuncture and moxibustion.
Ist ed. Beijing: Foriegn language press; 1987.

3) Leak R, Broderick JE. Treatment efficacy of
acupuncture: a review of the research literature.
Integrative Medicine 1998;1:107-15.

4) Bannerman R. Acupuncturc: The World Health
Organization view. World Health 1979;32:24-9.

5) NIH Consensus development panel on acupunc-
ture. Acupuncture. JAMA 1998;280:1518-24.

6) Hu HH, Chung C, Liu TJ, Chen RC, Chen CH,
Chou P, et al. A randomized controlled trial on
the treatment for acute parital ischemic stroke

with acupuncture. 1993;12:

106-13,

7) Johansson K, Lindgren I, Widner H, Wiklund I,
Johansson BB. Can sensory stimulation improve
the

Neuroepidemiology

functional outcome in stroke patients?.

Song HC, et al. Effect of acupuncture on CBF

8

9

10

11

12

13

14

15

16

17

18

)

)

=

)

~—

)

)

)

)

)

R

463

Neurology 1993;43:2189-92.
Magnusson M, Johansson BB.
Sensory stimulation promotes normalization of

Stroke 1994;25:

Johansson K,

postural control after stroke.
1176-80.

Wong AM, Su TY, Tang FT, Cheng PT, Liaw
MY. Clinical trial of electrical acupuncture on
hemiplegic stroke patients. Am J Phys Med
Rehabil 1999;78:117-22.

Kjendahl A, Sallstrom S, Osten PE, Stanghelle
JK, Borchgrevink CFE. A one year follow-up
the
treatment of stroke paticnts in the subacute stage:
a randomized, controlled study. Clin Rehabil
1997;11:192-200.
Chen YM, Fang YA.

caused by stroke:

study on the effects of acupuncture in

108 cases of hemiplegia
the relationship between CT
scan results, clinical findings and the effect of
acupuncture treatment. Acupunct Electrother Res
1990;15:9-17.

Naeser MA, Alexander MP, Stassny-Eder D,
Galler V, Hobbs I, Bachman D. Real versus
sham acupuncture in the treatment of paralysis in
acute stroke patients: a CT scan lesion site study.
J Neuro Rehab 1992;6:163-74.

Naeser MA, Alexander MP, Stiassny-Eder D,
Galler V, Hobbs J, Bachman D. Acupuncture in
the treatment of paralysis in chronic and acute
with
specitic CT scan lesion sites. Acupunct Electro-
ther Res 1994;19:227-49.

JS Kim, SS Yoon. Perspectives of stroke in

stroke  patients-improvement  correlated

persons living in seoul, south korea. A survey of
1000 subjects. Stroke 1997;28:1165-9.

Wang F, Jia SW, Chung Kuo. Effect of acu-
puncture on regional cerebral blood flow and
cerebral functional activity evaluated with single-
photon emission computed tomography. Chung
His I Chieh Ho Tsa Chih 1996;16:340-3.
Newberg AB, Alavi A, LaRiccia P, Lee L,
Sadek A. Determination of cerebral blood flow
correlates of acupuncture using Tc-99m HMPAO
SPECT imaging. Clin Nucl Med 1998;23:791.
Yuan X, Hao X, Lai Z, Zhao H, Liu W. Effects
of acupuncture at fengchi point (GB 20) on
cerebral blood flow. J Tradit Chin Med 1998,
18:102-5.

Litscher G, Wang L, Yang NH, Schwarz G.

Ultrasound-monitored cffects of acupuncture on



464 iRkl R] : 4|34 A6 E 2000

19

~

20)

21)

22)

23)

brain and eye. Neurol Res 1999;21:373-7.
Litscher G, Wang L, Yang NH, Schwarz G.
Computer-controlled acupuncture. Quantification
and separation of specific effects. Neurol Res
1999;21:530-4. ‘

Litscher G, Schwarz G, Sandner-Kiesling A,
Hadolt I, Eger E. Effects of acupuncture on the
oxygenation of cerebral tissue. Neurol Res 1998;
20:528-32.

Chen GS, Erdmann W. Effects of acupuncture
on tissue oxygenation of the rat brain. South
Med J 1978;71:392-8.

Cho ZH, Chung SC, Jones JP, Park JB, Park HIJ,
Lee HIJ, et al. New findings of the correlation
between acupoints and corresponding brain
cortices using functional MRI. Proc Natl Acad
Sci USA 1998;95:2670-3.

Song HC, Bom HS, Sohn HK, Jeong HI, Min

JI, Kim JY, et al. Change of cerebral blood flow

24)

25)

26)

27)

distribution of and vascular reserve according to
age in Koreans measured by Tc-99m HMPAO
brain SPECT. Korean J Nucl Med 1999;33:247-
61.

Song HC, Bom HS. Alterations of cerebral blood
flow and cerebrovascular reserve in patients with
chronic traumatic brain injury accompanying
deteriorated dysfunction. Korean J Nucl Med
2000;34:183-98.

Omura Y. Pathophysiology of acupuncture treat-
ment: Effects of acupuncture on cardiovascular
and nervous systems. Acupunct Electrother Res
1975;1:51-141.

Bear MF, Connors BW, Paradiso MA editors.
Neuroscience: Exploring the brain. 1st ed. Balti-
more: Williams & Wilkins; 1996. p. 308-45.
Mills S, Finando SIJ. Alternatives in healing.

New York: New American Library; 1988.




