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Effect of ST 36-ST 41 Electro-acupuncture on Regional Cerebral Blood
Flow in Normal Volunteers Evaluated by *"Tc-ECD SPECT
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Chang-Nam Ko', Ki-Ho Cho', Hyung-Sup Bae', Young-Suk Kim', Deok-Yoon Kim

Dept. of Cardiovascular and Neurologic Diseases (Stroke Center),
College of Oriental Medicine, Kyung Hee Univ., Seoul, Korea
“Dept. of Nuclear Medicine, College of Medicine, Kyung Hee Univ., Seoul, Korea

Objectives: So far it has been reported that acupuncture increases cerebral blood supply and stimulates the functional
activity of brain nerve cells. Previous studies have demonstrated that frequently used electro-acupuncture (EA)
therapies for stroke increased regional cerebral blood flow (rCBF) in normal volunteers. Though ST 36-ST 41 EA
is another prevailing therapy for stroke, there had been no report about its effect on rCBF. This study was to evaluate
the effect of ST 36-ST 41 EA on rCBF in normal volunteers using single photon emission computed tomography
(SPECT) and statistical parametric mapping (SPM).

Methods: In the resting state, “"Tc-ECD brain SPECT scans were performed on 10 normal volunteers (5 males, 5
female, mean age 23.6+0.5 years). On the other study day, 7 days after the resting examination, 15 minutesEA were
applied at ST 36 and ST 41 on the right side of the subjects. Immediately after ST36-ST41 EA, the second SPECT
images were obtained in the same manner as the resting state. Significant increases and decreases of rCBF after EA
were estimated by comparing their SPECT images with those of the resting state using paired t statistics at every
voxel, which were analyzed by SPM with a threshold of p = 0.01, uncorrected (extent threshold: k=100 voxels).
Results: EA applied at the right ST36-ST41 significantly increased rCBF in the right inferior parietal lobule
(Brodmann area [BA] 40), right retrosubicular area (BA 48), left inferior parietal lobule (BA 40), left middle temporal
gyrus (BA 21), left fusiform gyrus (BA 37), left inferior parietal lobule (BA 39), left inferior temporal gyrus (BA
20), and left somatosensory association cortex (BA 7). However, right ST36-ST41 EA significantly decreased rCBF
in the right parahippocampal gyrus (BA 35), right cerebellum, left frontopolar area (BA 10), left orbitofrontal area
(BA 11), left dorsolateral prefrontal cortex (BA 9), and left dorsal anterior cingulate cortex (BA 32).
Conclusions: These results demonstrate that rightST36-ST41 EA increased rCBF prominently in both inferior parietal
lobule (BA 40) and right retrosubicular area (BA 48), which suggest that there be correlation between specific EA
and corresponding rCBF.
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Table 1. Brain Areas with Significantly Increased Cerebral Perfusion during Acupuncture Analyzed by SPM in Normal
Volunteers (height threshold: P=0.01, uncorrected; extent threshold: k=100 voxels)

Number of Brain regions Side Brodmann Coordinates

voxels included in cluster area X,Y,2) Peak Z-value

Inferior parietal lobule (supramarginal gyrus),
581 Retrosubicular area Right 40, 48 68 -38 28 4.47
(a small part of the medial surface of the temporal lobe)

850 Inferior parietal lobule (supramarginal gyrus) Left 40 -60 -46 44 4.24
Middle temporal gyrus, Fusiform gyrus (middle and

409 inferior temporal gyri), Inferior parietal lobule Left 21,37,39 -56 -50 0 3.73
(angular gyrus)

172 Inferior temporal gyrus Left 20 -55-35-20 2.66

136 Somatosensory association cortex Left 7 -16-70 54 3.34

7 Pr%—t— Table 19 A|AJE Hlo} ZohFig. 1,2).

A 3} °]% {94 P=0.001(uncorrected) M= HF7}

=7}k 29= _4-2 4l = Inferior parietal lobule

Sake] =l Al A3 A= F DR S7HE (BA 40) ¥ 9= Retrosubicular area(BA 48) ©]$1t}.
eE

—?*% é‘}fzﬂ Eﬂﬂ] x—];d X]_:T_ A - _'_94 SPECTY 2. é’%ﬂ—ﬁﬁﬁﬂ ;ﬂ%]z X]'ElL jr“ @%7]‘ Z:}—/l\—% l‘:]
o]
¥l thate] SPME o] 43 paired ttestS Al e
A3} FoE P=0.01(uncorrected)ol N EF7F T 5 Sae-eiA A3 A5 A - 59 SPECTY

Fig. 1. Statistical parametric mapping of normal volunteers using SPM 99 software at a threshold of P=0.01(uncorrected)
shows multiple sites of increased rCBF in right inferior parietal lobule (BA 40), retrosubicular area (BA 48), left
Inferior parietal lobule (BA 40), middle temporal gyrus (BA 21), fusiform gyrus (BA 37), inferior parietal lobule (BA
39), inferior temporal gyrus (BA 20), and somatosensory association cortex (BA 7)(transverse image).
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Fig. 2. Statistical parametric mapping of normal volunteers using SPM 99 software at a threshold of P=0.01(uncorrected)
shows multiple sites of increased rCBF in right inferior parietal lobule (BA 40), retrosubicular area (BA 48), left
Inferior parietal lobule (BA 40), middle temporal gyrus (BA 21), fusiform gyrus (BA 37), inferior parietal lobule (BA
39), inferior temporal gyrus (BA 20), and somatosensory association cortex (BA 7)(rendering image).

goll tiste] SPMS ©]-8-8h paired t-tests A|2F3H
A7 fFo5FE P=0.01°14 R/} A Hoe
right Perirhinal cortex(BA 35), left Frontopolar
area(BA 10), left Orbitofrontal area (BA 11), left
Dorsolateral prefrontal cortex(BA 9), left Dorsal
anterior cingulate cortex(BA 32), @ cerebellum©] 31
TH(Table 2)(Fig. 3). 1EY F24F P=0.001°4

AR7L e F9E e ss.

il

Fig. 3. Statistical parametric mapping of normal volunteers using SPM 99 software at a threshold of P=0.01(uncorrected)
shows multiple sites of decreased rCBF in right perirhinal cortex (BA 35), left frontopolar area(BA 10), left
orbitofrontal area (BA 11), left dorsolateral prefrontal cortex (BA 9), left dorsal anterior cingulate cortex (BA 32), and

cerebellum(transverse image).
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Table 2. Brain Areas with Significantly Decreased Cerebral Perfusion during Acupuncture Analyzed by SPM in Normal
Volunteers (height threshold: P=0.01, uncorrected; extent threshold: k=100 voxels)

Number of Brain regions . Brodmann Coordinates
. . Side Peak Z-value
voxels included in cluster area X,9,2)
441 Perirhinal cortex (Parahippocampal gyrus) Right 35 24-10-18 3.75
718 Cerebellum - - -2-82-32 3.90
Frontopolar area (superior and middle frontal
341 gyri), Orbitofrontal area (orbital and rectus Left 10, 11 -8708 3.48
gyri)
188 DorS(')late'ral prefrontal cortex, Dorsal Left 9,32 44444 323
anterior cingulate cortex
Retrosubicular area (BA 48), = Inferior parietal Aot Ao zpol7) Lo w B skar o] He]
lobule (BA 40), Middle temporal gyrus (BA 21), AFAAEY B AFAHLE T 4] HAb
Fusiform gyrus (BA 37), Inferior parietal lobule (BA o] HAAY EA a9 #AHo| g FFF
39), Inferior temporal gyrus (BA 20), Somatosensory 4 ok kA B de] SPECT /A%< MRI
Association Cortex (BA 7)Z UEFTE T8 23} £ o] &3 o]HAF A FAMIZ olF] =7
A HER/7} 74 9= = Parahippocampal H 1= BOLDAZE 742 oju]o) thate] A7dh

gyrus (BA 35), Cerebellum, %= Frontopolar area
(BA 10), Orbitofrontal area (BA 11), Dorsolateral
prefrontal cortex (BA 9), Dorsal anterior cingulate
cortex (BA 32)Z YElT

ol9} At HT MRIZ ©]&3to Fike]d
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A& 7b F718k B9 parietal operculum(SII, BA
0002 ehtha 39, Assh Pad BeE
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Qlel|A] %= parahippocampal gyrus, premotor area,
frontal and temporal lobes, &5 globus pallidus &
o dFF =712 Bd uf ot
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