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[ Abstract]

deactivation responses in the human cerebellum.

Objective  To investigate any effects of rubbing acupoints on the right leg on activation and
Methods

amined using functional magnetic resonance imaging (fMRI) while their Zusanli (ST36) , Yanglingquan ( GB34) ,

Ten male, healthy, right-handed subjects were ex-

Fenglong (ST40) and Sanyinjiao (SP6) acupoints on the right lower extremity were stimulated. A block-designed
method was applied. A piece of sponge was used to rub all the above-mentioned acupoints for stimulation. The
mean values of the activation and deactivation signals in different cerebellar zones induced by stimulating each acu-
point were calculated. Results Each acupoint could modulate cerebellum function in its specific way, but all
acupoints induced the largest mean values in the Vermis Crus | area. The largest deactivation effects for all acu-
points except Sanyinjiao were located in the Vermis VI area. For each acupoint, left and right side activation effects
of the 20 zones of the cerebellum were basically consistent, though the mean values of most zones were higher on
the right side. Conclusions The four acupoints studied not only shared common modulating effects, but also
showed point-specific influence on cerebellum function. The effects exerted by each acupoint on the Vermis were
greater than that on the cerebellar hemispheres. The phenomena observed in this study could contribute to acupoint
selection during rehabilitation.

Cerebellum ; Stimulation;  Functional magnetic resonance imaging

[ Key words] Acupoints ;

BT T Tz 0 T 22 R RS AR 3 1Y i R
Wz BRI A FBLI AR R R A, A
B F it — P S BT R, DRE M LR (functional
magnetic resonance imaging , fMRI) £ A 19 H B A1
B Wi RN LR AT ST SR AL T e T B, AR

DOI:10. 3760/ cma. . issn. 0254-1424.2011. 01. 008

VR B0 100176 Jb AT, B SRR S ELAT 5 v o B i B 52 1% e v I
BECEUMGZE ) 5 H BRSO B b i 22 1 B (R PR AL R B AL
BR ) RSB (BEG S ) M HERRE GGIGE) 5 H AR EE RN B PR B P2
SRR AR (2 B P R

K, E A2 R AT IMRI J5 53547 51 RIBIE 5 4 H
Wit 22 . /IMIKRIR 2R S D R Ay A\ 5 Iz Sl DX
AN DGBREERTS 120 o O /N i A ) X358 11
FHARE R LB ANTR] AL R /0N 0 PR 981 35 2 IO 2 75 A7 A 2
S B RGEEDTTE . it A TS T EE S
=LA BRI /NI I T RN, FFRR TR IR X
AR 2E 5 BT

AREHE

— B
SEAT 10 1T HETE A 0 AARTRBFSE , 29 45



- 26 - PR BB A S A 2 i 2011 4E 1 HEE 33 %55 13 Chin J Phys Med Rehabil, January 2011, Vol. 33, No. 1

T AR 20 ~39 B (PR 29.5) s M A R G A AR
IEH, o2 Z G000 A0 B RS S o s 2 5
FELR] A R FH 52 00 i B BE 2547 , T 1 P SERPEE BH B
NG G2 ML IR A WG O . AW 9T 7 289l [ R
HWFR O BRI St T A 2 AN

RO

SR FH AR Heise A5 St o7 0 9, e 2 B0 5 i
A K R R 15 s, B 22 1] fa] B 15 s, o)
07218 Eickhoff %5 (RIS, Hl O i 4545 35 £
FHIEA 3 EEAEE /UK. BEAEET AL il 8 24 Jay BB A E AT
DB BT IR AN 2 He, IHREIR RS T 4 4
I B, BRI R B 4 Ao (2 = BB R L F
Bt =BRSSO 42 32 R0, RS IR 1 A
TR BEFLAL I E o Ay 32103 R I 58 4l
SR b o= with i A Al S e nw NS A 4
J R AR 22 ]

= fMRI &4

KH 3.0 T Siemens Magnetom Trio i I:9R 1% &
SRR, UGS R b 2R A IR B AR, R
J GRE-EPI J731 R 42 2 I DI BEA% (TR = 3000 ms, TE
=40 ms, Flip i =90°, FFEMEF =240 mm x 240 mm,
HiME =64 x 64) AL 30 JR L, 2R/ HE Ry
5 mm/0 mm, FFEHE 8 min 44 s, 77 14 s A,
K T A = 24 A 8 32 10 45 A6 B2 [ I 91 SR B 45
#9144 ( TR =1600 ms,TE =2.15 ms, Flip 1 =9°, ) FEt
] 4 800 ms , A HLEF =256 mm x 256 mm, [ =256
x256) .

LU &/ PSS | ES 2

K] SPMS B4 #E AT Bdle Ab BR . 5 2 eI
14 sTHAAEHE , SR 5 X B — A1 32 103 1 D) Re 15 8 dia
WATIBZBIAL IF, PR F SUIT 51144 %6 45 ¥ 14 3 47 43
H, AR ZH 2 b 2325 /NI BT R S5 A R R
Z G VAFTSRAF I IE A8 2 8506 D BEAG B b 1 T bR Ak
FET SPMS SR T A 38 G A A 4 5 A il 84 ) - [
JEHVEHE S SPMS PN 4 L3 31 7 e o bR R 746 R
B8, R SPMS B R iy 28 o3 A 7 i AT 5
THHEIRT , SRR T BEZ K, AN [R] 7 303505 | & B
EAEEOEE S RIS DR (5 5 X Lt EHR L
6 mm )42 v F o g A AT, SR SPMS IR &
RN AT ( mixed-effects model ) BEAT2H 534, LA/INYE [
R IF (small volume correction, 42 5 mm) , P <
0.051F WGt IME, Frisgeit S8 5 2 SUIT 4
T A T1 AR SIS = 4R A, oo DA fb ik

E IR [E155 i S

SUIT #4032 5 18 Schmahmann 251 (R A/ 5% ,
/N 53R 28 443 X I FE T &4 IKITE R, A2
AV N2 BRELFE T ~ IV V VI, Crus I, Crus II,
VIIb VIIIa VI IX #1 X X ARG 1L TPy 2 JR
A% K2 | ansoparamedian fissure HEFIf ¢ | intra-
biventer fissure §EIF20 I AMIZL5 R, 36 M R
5 AN /N 0 2R 7 AR UCHE S (OO THT
H AT ) 2 A S 0 BT HES ) o /NI 1 23 DX A 4%
5138 VI, Crus 1, Crus 11, VIIb, VIIIa VIIIb IX 1 X X,
253 DX 55 /NI LR X0 8 OG 2R 5 /Nl BR A [] 44 0 XA
M, XJRp—fi 5218, R H SUIT 8 tH58— XA
VRIS R 25 RS S80I T A5/ IR 3 DX TR A PR 4

# R

2 15238 E SRS R T 43 F) 55 1 b
50k A 8 B2 iR

A5 T IEAE RN G 1S BRI 28 43 X
IR ¢ (EIE 0 A A LI 1, e /NI Y 28 440 X
H 2% 7 AT ST RN, YA e KAB BT A8 53 X 350 T/ N
W51ER Crus T IX, 457 Y 25 B0 R0UNE 76 /MR 4543 X 7Y
PEBE AR DL 2, a] DLk = FHAE 7Chh, % 70
TP RO P Foe KB T AE 43 DX 3567 /0 g 451 38 VT
DX 5 =B B8 7 P 25 YA P UK e KA 53 A1 T 151 358
VI X,

X T SO0, TR — XA, /N > Bk 28 4
O3 DX HZE AT PN ) AR A b S SE A R 25| (0 Z2 50 X sl A
] ( 2 3] 35 P A £ TR ) P X530 o = 22, RS8O [R]
L, TN 2 BR A 43 X B 52 ey SN AH R 9
JE LU VX R f K, B B SR 78 Crus T
Crus 11, VITb  VITla X520 85 K, il 3% = B O = B 28
SN VIITa , VIIIb X 505K,

TE/ MRS R 8 Ao (] 1 B A7) , £ 0X
(R SR RS P iiy SR S

BE— LG OV e S E R e (e KA AR
i B T T /NI 4 DX D36 1, 6 I8 1) B8 TR A 5 28 ) 40
A DLIE 3 FE 4,

R B IOLIT AN ¢ (8 KA AL R AT TE /NI 3 X

i fir Talai(r';i‘] )ﬂm o fi i ?JE[’JX‘”"'
=R 18, —44, - 14 3.53 A v
B bz 1 —46, -54, -34 4.20 el Crus 1
FrE 30, -42, -50 3.22 A5 VIITh
=Mz 28, -40, —-54 2.64 A5 VIITb




AR TR B AR 5 A 24 2011 4F 1 4 33 4555 1

Chin J Phys Med Rehabil, January 2011, Vol.33, No. 1 - 27 -

R=R i —a— 4
157 151 —— 7
107 . 107 — 4
05 | I
0.0 '
05
10F
15t
20
AR R =1 v
15 ¢ 15 ¢
1.0 A 10 b
05 F 05 |
00 | i | 00 |
05 | 0.5 |
10 + 10 b
15 b -1.5 |
20 20

1 2 3 4 5 6 7 8 9

1 2 3 4 65§ 6 7 8 9 10

Hax i 1R T~ 1V X2 ~ 10 KKRALEE V VI, Crus 1, Crus 11, VIIb  VIIIa VIIIb IX F1 X X (855X VI KIFER) 5y Bih4 X o (B A1E
Bl1 AN/ [R5 K s 8n 5 18 43 A ke

R=E e —a— G
35T 35 ¢ —— M
L ¢
30 [ \ 30 f - - B
25 [ § o . 25|
20 [ W i ) 20 [
15[ . - 15 [
10 [ - 10 [
00 | 00 |
05 | 05 }
-1.0 e -1.0 '
1.2 3 4 5 &6
35 ¢ 35 ¢
30 | 30 F
25 | 25 |
20 [ 20 [
15 [ 15[
10 | 10|
00 | 0o |
05 | 05 |
.l.o A A A A A A -l.o A A A L ' A A A A J

1 2 3 4 5 6

1 2 3 4 5 6 7T 8 9 10

Hex Bl 1 RE T~V X2 ~ 10 RKAEFE V VI Crus 1,Crus 1T, VI VIIIa, VIIIb IX F1 X X (EIFRX A VI KIFE) 5y A& X G0 E1E

&2

i

NI PR 22 R G A Ry, s gl
B NHIREZFHLAEAR G BFFE o, (RS i
NG XA B R B A8 3 AR ST SRR A TS N A

A8 L/ I AS 7] 43 DX 25 SO 500 J4 L A i 4

RERA e HER 05 8 T RERR S B 1 . v R IA
R AR P RAT R S B TR] 7 R X AILAAS B 91 5 28
WAFAEZE S . A WFTE/NAUR I 2 D RE AR 7 12 ¢
) RECANTRD £ 7 AL X G £ 380 49 28 A A 22 57
L, IS AN ) 7 X /N 80 3 2007 14 22 5, A Bl i 454



- 28 - rRARY B S A S R 2 2011 4E 1 45 33 B4 1 )

Chin J Phys Med Rehabil, January 2011, Vol.33, No. 1

Bk SR

B3 A CRr B s f K o BT I AR /I 25 18] 53 A B =
YEZL 1 B

(]2 N

B4 A RN e R ¢ (R AR R R /N 2 (1) 4 A 1 b
Wi (Dh R 3R ¢ )

P BB EE AT AL B, FEARIBE R, FoAT
FHAM R 4 AR A R A7 BRI, AR 2N (]
SXASE SR /N B 3] 5 R8N 25

AT TR ] SUIT FRAA0 % 5 4iE 1547 25 () o 4k
AR T IIREAT T AE /NI 5 43 DX 2 (] L 1R Aff
. EMRIAFGE Y, 5 RIG 4 I B i A7 A Ak, % 4
F) 2 MLy Talairach ( MNI) A8 FR 2 | DL 3£ 4T AS [5] A4
ZIA USRI 9E Z [ 45 R e, (R, X —FrifEfk
SRR BB IR T 152 144 i 45 1 S35, 4L
BRI AT AR A PR, X4 4 IR AR /N 1
NG FRAEAL R I R BRSO g PRI — ) R Jorn
Diedrichsen ¥ T SUIT #4411, # 45 20 5] {8 i 7 4F
AR TL AR 4 i B8, 28 A0 35 3R A5 /08 i - i
TR, 5 A A AR A L, A AR A T A B
fIZEAE . AT R T SUIT B AN ERERS
VBRI AR 2Z 8] /)N 06 it 0] 45 46 1 E G FE B, o w]
DA 35 B R /NI A T REAR AR R ZE SR 5T

WATVRI,ARMEFT W5 1 4 A A FE /M 7K
IR0 REAE 7R e AR R R ek, e R AE
PN T« 58, 70N 22 850K 38 I (52 300 38 B A i [+)

) 845 27 A S (L s T2, T A RO B A ]
07 I > R )RR R R 8 6 00 5 L, i A A )
T 280N re KB H BT/ 5135 Corus 11X, 59005 2K
07 g AL U531 1 B 51 VT IXCRns e XX (&1 2)
PR X LE AT /IS 0 1498 19 200 5 T/ NI~ B

WA FATT R BA ] AL RS | e 1) P A8 0
FWEROVAR 5 7E /2573 DX B 2R 23 A AN )
AN o A o v T 3R B 3 B AR A 22 5, P93
AT 5ASE X 70N ik R 8119 28007 EL AT AN [ B4 4 5, BIAE A
GRS 223

T T /DM 0 A 0 -5 - AR 2 A G i ]
A TR S I A AR G BRI AT LUAR 4 £
(DI RERE I B X 1 i e #5707, AR W R AR . X
ASE RO TRV 60 X000 /0 Jii > B 4 9888 2880 0 22 5, LA I
ANTRL A AR /I AN [7 20 DX 15 28800 Y 22 5, i
NEFRRAT R BES

B R AR /NG VR, A Bl T 3
— B S ) R AR AL 48 R A TR AL PR
FERL, AR S TR e SR BT X

Z £ x @t

[1] Standring S. Gray's anatomy. 39th ed. UK Churchill Livingstone,2004 .
353-368.

[2] Gao JH,Parsons LM ,Bower JM,et al. Cerebellum implicated in sensory
acquisition and discrimination rather than motor control. Science, 1996 ,
272 .545-547.

[3] Eickhoff SB,Grefkes C,Fink GR, et al. Functional lateralization of face,
hand, and trunk representation in anatomically defined human somato-
sensory areas. Cereb Cortex,2008 ,18:2820-2830.

[4] Schmahmann JD, Doyon J, McDonald D, et al. Three-dimensional MRI
atlas of the human cerebellum in proportional stereotaxic space. Neuro-
image, 1999 ,10.:233-260.

[5] Ito M. Cerebellar circuitry as a neuronal machine. Prog Neurobiol ,2006 ,
78:272-303.

[6] Wang X. Effect of extracranial electric stimulation at cerebellar fastigial
nucleus on serum C-reactive protein of patients with acute cerebral in-
farction. Neural Regen Res,2007,2:425-428.

[7] Campbell A. Point specificity of acupuncture in the light of recent clini-
cal and imaging studies. Acupunct Med,2006,24:118-122.

[8] Diedrichsen J. A spatially unbiased atlas template of the human cerebel-
lum. Neuroimage ,2006,33 :127-138.

[9] Stoodley CJ, Schmahmann JD. Evidence for topographic organization in
the cerebellum of motor control versus cognitive and affective process-
ing. Cortex,2010,46 :831-844.

(M&1A H 181:2010-09-12)
(AR = )



	201101 25
	201101 26
	201101 27
	201101 28

