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The Study of Brain Function Changes After
Contralateral and Ipsilateral Application
Of Electroacupuncture

Woo Young-min, Shin Byung-cheul” and Nam Young

Department of Acupuncture & Moxibustion,
National Medical Center, Seoul, Korea
"Department of Oriental Rehabilitation Medicine,
College of Oriental Medicine, Won-Kwang University

Objective : To ascertain whether the concept of the treatment side is associated with changes in the blind
spot mapping that represents the brain function.

Methods : Among the outpatients who visited to Department of Acupuncture & Moxibustion, National
Medical Center from March 2002 to October 2002, we selected 40 clinical trial volunteers that showed right
side physiological blind spot more enlarged than left, and underwent the examinations of Department of
Opthalmology, National Medical Center for ruling out the pathological conditions. Physiological blind spot
maps were used as an integer of brain activity before and after electroacupuncture application on the
unilateral ST36 meridian point by dividing 40 subjects inte two comparative groups for double~blind
controlled study.
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Results : The significant changes in the blind spots were observed. Electroacupuncture application on the
ipsilateral or contralateral ST36 of .an enlargerment cortical map were associated with the concept of
determining the treatment side. In the case of electroacupuncture application on the ipsilateral side of an
enlarged blind spot, there were decrease of 4.118.56cm(17.3%) in blind spot perimetry length(p<0.05). In the
case of contralateral side, there were increase of 3.19%5.40cm(13.7%) in blind spot perimetry length(p<0.05).

The Differences were statistically significant(p<0.05).

Conclusions : We found that electroacupuncture application was associated with an increase or decrease in
the brain function in the view of blind spot changes depending on the treatment side. These results suggest
that the traditional acupuncture therapeutic strategy with determining the treatment side has clinical

significance in the view of the brain function.

Key words : Acupuncture, Treatment side, Blind spot, Brain function, ST36
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1. APy

2002 3¥€+58 1097H4 2HY8 49 F7% 9
#E W2 #2 F AYAE 2PRAT, Physio-
logic Blind Spot Mapping& %739 $% Blind
Spot(c]3t W) o] v Gjd Aei #AE AEE
F 24 I3 A By P 4388 Hole
g A

gete] Wy &, ¥olu AEd 4ol Ue A
+ FEF LA Folow FAY FHE 2D L
ST AAA AGdHe] dEE & 5 ol AYARA
21, Multiple evanescent white-dot syndrome,
Acute macular neuroretinopathy, Acute idiopa-
thic blind spot enlargement syndrome, 1#/1
Multifocal choroiditis ¢ ¥el& 470l e 73
S5 AT F 4099 $570] g Yol
TAEHND, olF 2094 2TLR Yoz 7
2aoH, Az Blo] &% dxyd A8
o g FRE ¢A XIAEF AT

2. Physiologic Blind Spot Mapping2l
rop

olsWA A4¥& HAs P 4¥FUA Uz
TANE F2E 8" ZARE A7F d3Aol SiA
Mappings 3tk B4 37]8 A& Fu)8ta 1
7l AL 93FL, 34 o leme BAG F
RS ojutg} Fol Alo]Y AZE oF 28emE
Ase Fxol7t Fla YASEE ¢t o] A
A2 48 d93E 53 HAsH Aol Fesitt
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0.25X40mm acupuncture needle® ARS-EHI,
A7) A& ol F e TAL A2Fe] Tokki model
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Figure 1. An example of physiologic blind
spot mapping '
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ol AYY AL FFAN7 ¥ HAA
7t ARTEAA d2FUA 22E £38 AAR C
7t AT E A8 AET 2 g2 2FAA 3R
2 A% AYAT Fol 3= oirl Physiolo-
gic Blind Spot Mapping® ZAZ 3 E#49]
£ 24392 (manual perimetry), AYAE AF
o Zo] g Y, Aol wE zolE B4 At
et

5. 8AXe

2E ZAAEE SPSS 10.0 for windowsE ©|
£alod HYgsidth 4 FAAc FFREBAR
aorsigion, A4 7% Shapiro—-Wilk 7l
Sl& stk S4e AT AFY B3 =4
Zolg ol AFA AR F Wilcoxon signed
rank testg ©}43t] FJ48E AN, -5
gl Ao wg 4 AT A% WA 94
o] W3= Mann—Whitney test®, @Fue] w2
ke AYAS A% WY Sl ¥k Krus-
kal Wallis testZ o}4319 $94< 2R3 on,
Fo5EL p-#tol 0.05 o3} A% FAHeR
ostn By

™ (42.5%), o9& 239 (67.5%)01%H, H#& £
Ael AYAZZ (08 YZ2D) L A 48(20.0%),
o4zt 16%(80.0%) 0l 1, $& F4te] ARAST
(o]3F A I 139 (65.0%), A= 73 (35.0
%)olG. AP =T 10497 69 (30.0
%), 20t 6%(30.0%), 30th 23 (10.0%), 40} 4
2(20.0%), 50 2%(10.0%) 22 Jehgow A
HFE 109 6%(30.0%), 20t) 194 (5.0%), 30
59 (25.0%), 40t} 88 (40.0%)olsien, HFds
2 30.13+13.5841%9 < Table 1>.

Table 1. Sex and Age Distribution

Sex

Age Male Female Total
1019 201000 42000 6(30.0)
. 2029 160 5Q50) 6(00)
LS.E; 30~39 160 160 2(10.0)
ez 1049 42000 4(20.0)
50~59 201000 2(10.0)
Total  4(0.0) 16(80.0) 20(100.0)
1019 42000 2(10.0) 6(30.0)
. 2029 160 16.0
Rggf 30~39  4Q00) 1500 5(25.0)
(%é’) 40~49 502500 3(15.00  8(40.0)

50~59
Total 136500 7(35.0) 20(100.0)

Values are number of cases(%).

T : Left ST36(2=8) Electroacupuncture Applica-
tion

¥ : Right ST36(2=%2) Electroacupuncture Appli-
cation
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Table 2. Comparison of Blind Spot Perimetry
Length between LST36 and RST36 Group

Blind Spot Perimetry Length (cm)
Pre-Applica Post~Applic

tion ation Deferences
]émf’ 23284437 2647802 3.194540
Toup
%SW’ 2381539 19.70+7.01 —4.01%8.56
roup .

Values are the mean+SD(standard deviation).

2. F¢fel HEX=
0|9 xto|

HETY A= A B3 sddols 23.28£4.37
cmolQoed, AT FolE 26.47%8.02cmz WS
2 Jeho] 1 2|7} 3.1945.40cmE YER
7 F7vehe A%E JEpiit A48Ty A= A
B Eg ol 23.81+5.39cmolteH, A= &
9] EdZolE= 19.70+7.01cmZ Wats o] 1 #o]
7} 4.01 £8.56cm AxE T2dHe BEE JeERYU
tH<Table 2>.

Mzeol ¥y =&

3. B4 MAEAX=S ¥z Y =2
ol9l #Hslof cfst SHZA

1) 48 AR A5 WA F9zo|]
Aol

Q279 A A% 25 F9 47 2694019
Hslel gk zjolE nIESF FA7H (Wilcoxon
signed rank test) & ol83t AN A3 A= A
of valg 2T E Fo§ WE Aoy FIHE
Uehlgien (p<0.05), 487 A5 AR 25
%9 Wy EdolE vwd AT} A= Aol vlsho
A F FAs B9 Edoly FaE UERidH
(p<0.05), <Table 3—1>.
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Table 3—1. Statistical Analysis on Blind Spot
Perimetry Length between Pre—Application and
Post—Application in LST36 & RST36 Group

Blind Spot Perimetry Length (cm)

N =20 Post-Applic Post-Applic Si
ation ation £

LST36 . .

Group 23.281+4.37 26.47%8.02 0.014

RST36 . .

Group 23.81%5.39 19.70£7.0] 0.046

Values are the mean=+SD(standard deviation).
Statistical significance was evaluated by Wilcoxon
signed rank test between each group.

Table 3—2. Statistical Analysis on Blind Spot
Perimetry Length Difference between Pre—Ap-
plication and Post—Application in LST36 & RST
36 Group

Blind Spot Perimetry Length
Difference between

N=20 Pre—Application & Sig.
Post—Application (cm)
LST36 Group 3.19£5.40
0.003
RST36 Group -4.1118.56

Values are the mean=*SD(standard deviation).

Statistical significance was evaluated by Mann—
Whitney test between each group.

2) %, 54 & S48 ARAF AF
of P34 %ﬂl’é"l ik
T ART AloldlEs A= AF 9 43 4
Zole] W] Aol7t ke @otrr] 9
Mann—Whitney Z3A dzde A5 A% A=
% 3.19%5.40cm9 Z7HE JEA e, A8FL
4.11%£8.56cm9) ZA4E Y, F A=5E3
o= FA% WH ol Aolg vehfjolHE
3§29 Fiel AFATo| AR EFde] Mt
Z7) & ¥8E 73 Hp<0.05), <Table 3—2>.
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Table 3—3. Statistical Analysis on Blind Spot
Perimetry Length Difference between Pre—Ap-
plication and Post—Application in Sex

Blind Spot Perimetry Length
Sex Difference between Pre & Sig.
Post—Application (cm)

Male ~1.36%9.67
(N=17)
Female + 0.671
Ne2®) 0.20%6.60

Values are the meantSD(standard deviation).
Statistical significance was evaluated by Mann—
Whey test between each group.

3) A w & Fie] AAAT AFe] PA
Ee7e] W3l
Ao e ate AFAE AF] B4 4

o] Wizl xo)7t QlEsHE 818t7] Y% Mann—
Whitney AN g3k AFFL 1.36+9.67cme]
WE Edzdeld #AE YD, o7 AST
2 0.20£6.60cmd WE EFdoly FIHE E
ygow Ade oE Ao WA EHHol
9 wigolE #9948 JeEA 43tHp>0.05),

Table 3—4. Statistical

Analysis on Blind Spot

<{Table 3—-3>.

4) A% g F4E AT AFe] PR
Edde] Wzl
Ay wg F4E] APAS AFY BF E
gdo] wWglel= |7t ertE Esy] A%
Kruskal Wallis 2% elM 4 Eddold] sl
A 100129 = A= A 20.73=4.47cmellAd &A=
% 10.09%7.19cmO E 1.64+5.37cm 248K,
20 (7H) = A A 24.21+£2.52emelA AF F
26.4716.44cmC.2 2.2617.03cm F7H%.2H,
0h(7TH) = AT A 23.27£4.58cmolA A= F
24.97+8.73cmlE 1.70£11.08cm F7H8k5ich
408 (128) = A= A 25.85+5,18cmeolM A= F
29.85+8.79cmo 2 03.00£9.0lcm #AsHA o,
5000(2m) = A= A 25.15E8.41cmelM A F
29.95+9.83cme % 4.80t1.41cm F715H30h 7
Zre] Aol oigt B gl A= A, A=
3, AT AZY Aol AL foAd AlE: YE
A FFtHp>0.05), <Table 3—4>.

o

_—‘é.

Perimetry Length Differences between

Pre—Application and Post—Application in Age2 {1

Blind Spot Perimetry Length (cm)

Ages (Number) Pre—Application Post—Application Deferences
10~19 (12) 20.73£4.47 19.09£7.19 —1.64£5.37
20~29 (7 24211252 26.4716.44 2.26%7.03
30~39 (7 23.27x458 24.97x8.73 1.70£11.08
40~49 (12) 25.85+5.18 22.85%8.79 -03.00£9.01
50~59 ( 2) 25.151841 29.9519.83 4.80+1.41

Sig. 0.116 0.092 0.507

Values are the mean+SD(standard deviation).

Statistical significance was evaluated by Kruskal Wallis test between each group.
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Z7b $EQFREE HE AHERE F2HE vy
o FEHD wS} FEE dHH e ol £
& A9 Yoz} 2ol F3A73A ] contralater-
aity law®d wEE 3 2o, s wiol
A7)= 99E retina ganglion celld A7 %4to]
FTE WAL E optic diskele 3844 (pho-
toreceptor) 7+ BE3A] 97] wiEoln o]2A We
728k atA grH?® ] il gsbE, optic disk
U XA Rabe RE 7Y Al o] &
& FieA dejso] 3.

gk o7 QIZkE ool WA o] gl R 914
3FA) Bahed o) ol ZF Advke e 2719
ey AdYdE JHAlE A EE WA s
FFNZAZ $EE AXNEE © F A2 (filling—
& F887] gRolP 7 wigE ok Wy
o A-5dhe 9 A QdHL ©tA] (monoocular) o
g Fekg Zio] o, §% QoA oiduy
o] do7tal A retinal afferents?t @k
ArAE th 9 horizontal hemispheric intercon-
nectiono] BAFE AAFT?, met <izlo] ol
EAE wol ¢iAFQl XE & ) 23 ofn %
o] Alofgdgnhg ggdts ¢ ARHE BA &
=4 o] @42 ‘binocular rivalry’ 2k1 $th U

9] ‘sensory suppression’ BACEA FE GAF

2
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A48 A= FAsA JAF0] YHgAE &
At A8 AR /MEES nEshd
the3t 2tk & %1 g [14C1-2DG A7b
AFE71EE-E o 43t E4tE AR BFHY Hy)
Atell A 849€ B2 XL el EoldQd 469
interpositus cerebellar nucleus®] ¥-&& FAO
2 median raphe magnus nuclei, $¥¢ PAG
(periaqueductal gray matter) 52 L}elgt) o]
£ 48 A=) didudoe] ake| Hls dgHA
23 ARAAR HdA 8450 818 Reg gl
7He e 49 A5E ZHRE o Bk 1
714 9 AARAA 2A7E AB9E F Qo

1980 thsl 1990d i B2 A7+ Y &5
A% AYARY 717 FHHG sisie #rl
ojel A4HE #BAE & UL AAST Yt
Takeshige T9& AR g-AEW7A(S
—endorphin mechanism)©] AldsH: @50 2R TH
= A 9de s 2EEGT A vk Sl
42 2 $9& A3 e} NG R 3493
7} go] Ay Fdo] 4steE AE FHSI

olFd 484 ARE T3 Y zRE AT
7} A (amygdala) 9} 22 HAAE Bt} Al
9] FAH (arcuate nucleus)o] EAMEO] g-
endorphin 0 & ATt 7ME ool d &
AA HA ol E Wkl B o e A4
AL A-HEA-AAFHA] A - AT A - A8
2 olojal: AAIZE A5Y SHA wolgdAn
et

LAY ARG BAHA 2R A= AT
ol A& o) AV AAFtY F gtk Azt

o ¥dAF B3] HoAst ZE AYaAS &
AY AGARE A9 g3 AAFAHAR
ALY, ol o] FATor FAAFITA|
A summation® FERE AFY AAE v]ES glo-
bal output® EHFE F7HANA Ho|F internal

capsule®] anterior limb%¢] ventral corticospinal
tract® g %38 ipsilateral global brain output®]
Z71= 7r9) raphe magnuselA 7198k des-
cending serotonergic system®’ % tj¥o] I3
2 Ui gAY BAst $F2E B ope A%
Ago] FAAF Zirt Y AXENAY A
B, BREE ¢ ABAQ BREEe] ARgEE 49
shed F71EQ AL ATE A& Ao AR
v}, Feds AAAgYAde) =2sr)Ae 3
B7l AXE AVd(thalamus) 3 #d€ FtaEe
st o g

A ABLEY A8 29 AololA FHH &
< Ao g43EE FEIAY JAAES
fesdz ALsE IR BEAL AW
A972447) A9 HEl= cerebello—thala-
mo—cortical loop] FRHIE] FBE FojA F
FA737 9 CISE #4AA71EH #4HT® Nze
2 PotEE imagew THH 4A=E Ho] opy
I gAY HYHE Aoz, AEHL
Z QoA dgdTy WP d o] @4Ee] A
A2y Ao FelM o]Fo)d Roly o] 7152 Q1
2] Heteln FgR oz EAUY.

ol # AL AFASE UE 4ol 71E A
$ 2=F0] NS AEE AA diHHdd) xEd ¥
Ao ¥ AFol summation®] ¥ F hemi—
spheric global outpute! F7}5E W&o 2 CIS7h
HEso] AZYYs AAFREEE AAE A
=549 perception FHol F7H2e whe} cog-
nition function® W]#&He blind spotd} 7% &
&9 F AL AARIT 270, blind spotd F4
+ brain global output? 7 LWHE JABYL
ZA = gA AFPE CIS7 Hse-S 398
ot oAy A diHHEdE JAT FFAUEA
o mlAe FAFY FFgHEE nAY @ JFAsA
F0 A2 7 G50 e 2R g4H &
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ok AlRThdel ¥ (corpus callosum)& HH3h
of Aztgt 7hawzel OE BHEE AMEA XIE
5 371 f8te] 1960@HFE A7) ARgEd,
o] F&& Neg¥ 8% F 7 ¥ FL IE
b Feudrt M2 EQE U AWk FF
¢l Post—commisurotomy syndrome®]
t}. Sperry §193Ve] olgd i) Ay
&2 A4 HE Y % ozt 94 (mind) &
FRstA Hu F9 FHAY JPHL F3e
FEgch g v M2 GEE 47 4
EYEE 243 F8H e 3% Alx
HEo] THske "53%"‘;34 AFoE E4818

o BFEL FxE vES 7, dEol B
R FA W "‘d“ g4 & &R 7158
B ozt OE & TN S 55 5

=% A3 YUt
Schiffer®& o]@% Split-Brain Studies’} %
A FHE 7M1 Qe AAME H4H
o 71 BAEo] IUE ¥2E0y A¥stn %L
Hede) AgAgEol 1 FIJ4E dFsn AT
61“"3‘3]’ Z Split—Brain patientsE& Ao g2
?_ Az 259 ot 7}11 QA=
ARIES 323 AR Ynjsty, AdAS

rlomhl

]
e A A9 ez AAEA 45
& HIES FEE Age0] Yehvke FHdA FH¢
g ire] FEEAVE Z3EA FE AHFA A
ARAZA BaYE o]F A7t g Hadhy
AAEH olg 3 PP 2A8}t Dual—Brain
PsychologyZ A% vl it}

=R EALXRRY NEg Hiold
520 51984 pain modulatlonicﬂl Ay}
v 5HERTR AYErdd oH gAY GHEE
3% & Y& B3 FHE WF ANSE B
(funct:onal lesiom) & Y2 YA F AR, & H

2 H7)% ASPYER $F BH0) gjE mlEE
’}}CHE Ak Emkhd 29e 483 d
ZTOFE olx ojFuy HAEY 2AE FFA
7l G3ATE YA =HAoh 1 39, a7
2] e dab 17942.5%), A 239(57.5
FyolpRod, txFe b 44(20.0%), 47 16
H(80.0%), APFE FAF 138(65.0%), A+ 73
(35.0%) 013tk dFE B¥E 272 10471 6
™ (30.0%), 20tH 6% (30.0%), 30th 2% (10.0%),
40t 47(20.0%), 500 2% (10.0%) 0%, 4
& 109 6%(30.0%), 200 1% (5.0%), 30tH
57(25.0%), 40th 8% (40.0%) 2.2 et 3
FHHL 30.13£13.584 At Table 1>.

48 AP A% PA FHH0lY Aoz
A gz A= A By sdHelE 23.2814.37
cmelglom, 2= Fol= 26.4718.02cmE WIE
Yehjel 1 2oz} 3.1945.40cmE WERE A=
ol njste] 2 & f-94% B gddold FUME
JERSIcHp<0.05). A¥7Y A= A H4 £9
ol 23.8115.39cmeollen, A5 9 4
ol 19.70%7.0lcmZ W3ls o] 1 zpo}7t 4.01%
8.56cm AL #Aste] A= Aol vldte] A5 F £
A% 93 gddold #4E Jeidt (<00
5), <Table 2, 3—1>.
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Uz7FH A ARl 2T A% WA 24
Zo)g] wstel zlol7t AUE7HE Lok A, F A
AEE F9% B3 Eddold Aol vE

=d(p<0.05), <Table 3-2>, °l& WZFRET
AgFo] Srg % Y B F4o B} &7
Y e dFshe e & Atk

gk 2 Agelr & AFATIAND AR
A ARAT F wAo] 938 Huld B4 AR
Zo] g7t "o gt AL FoliAY 32 lang
uage center’t SN HHE 71EOE assess¥
A¥o]g7) W&ol verbal expressiond] &t
"4-& mappingdhs FFCIA obrtE FARARS
A=}t Alo] 9] communication®% mapping®] 27141
BIE 2 F U= 23 7HeAol ARE ALE At
g9}

Aol AFtle) mE 4 ARAS 4%
34 S Wle] A7t ETHE AN £ 2
3, AQdeA @A A7 1.36+9.67cme] BA
Eddole Z4E YR, 97 452 0.20
+6.60cme} ¥4 Ed20l9 F71E Uehiiovt
Ao W Ao 95 WA F¥old] Wik &
J4& verA 3tHp>0.05), <Table 3-3>.
A B 4 AR dF By 492
o} izl xlol7} AETIE Yo A3 47| A
dio] digt B Lol AF A, AT F A
A% ol Azt FA§ ApolE VEhlA Ui
(p>0.05), <Table 3—4>. ol %A E#4e]d
I AF9 ol7h Aot e ojste] g
A Foke-S UFshe Zolnl 27 AR Ml
upe} GEL Weke-S FREG A oA IIE
o) ERlEkelA £4S Ado] Fastite A3 o
AR oz ZHste] F= RAog vx WA FHL0]
9] W] 2AT WAl AL 2FL TR
dzse] gw WS 2o ARFHoE st E
F it

oA, Fonrs A AA gloH,
ol YA HIZHAY FH$o Agd 277t o
A VsAstE diEubre] B giHE S8
He 3¢ Astg wids e 7158 dS A3
1A B AT &, 22§19 e T8l &
2 AAE HZoNn o) Alg¥ A4 1 B
Azt 2A & F e gAEkE, a0 |%E
g g7 B3 o7t A g8 Akt A7
o] Aol #F FHE =HEL B9 diHi
7154 8Hhemisphericity) & Tal8A] &2 A A
Bo} gu weby dRE At AE, BEUE
ARoM aI7E G AF olfE A%NE F U
o}, ole] xR 11 =@ olfE HHAM HER
<EBEZ ARSI AFT AAE 2B §
224 F9A4d Foyold #EE /T HA
=2}e] ¥7)%52] Ae) (central integrated state) ]l
A Z3ak 83 1A+ Age)A 822 hemisphe-
ricity® Z33l=d /83 Screening testZA
Physiologic Blind Spot Mapping< ©]83ld £ ¢
AATE FHE Y AT RN 1 FI8E
Borg 4 AT

71& Aol #F ATEL HFgdot HIHE
o AF71AY) Ao AFE AF] Ao E A
= AARY Bk olge] Bt AHhdd oid
HARA] cognitive function® 7HAE QTS
7T AL 94 @A FF old B3 &5
AgE 1 &g d77F gesty Alsdch £%
9A ESRNE ZAR AAEE AU HA
ZHu 1, 95 59 HHEHA pain modula-
tiono] WA3l7) wie)] thFstA e F59
99 71822 20 A4S didsde g4k o
Boff utxo] 3 AFsK= o] Brh & ol
gtk & o] BHE kAN BREE Y B
#lkol Al TER= 9§ (functional lesion)’ & HAlE
718 A9 dgEgdzsg 448 ¢ A &
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Alghet,

BRlEY 428 FE7] A% SR Hopd
HE 5 2 =88 IS gy 9475 %
o #9shs windowZEA o] E#dol AW
e QAT FF TN B ok B
JFIHER AZPEE vIRS g AEFA §9
g Agodel FE AstEn PEAS HaAel
ATE0] QT Aoz Almdrh

L

V.d &

2002 39%E 10971 FPd=d 73 9
#& w-E8 §4 = Physiologic Blind Spot Map-
pingg 533k % WA Blind Spot)°] © g
¥ AdAE ’“@3}4_ 24 ¢ R gee o
A 4273 Holx AE AT T 3 4099
ZAGE AR HE 4 APASE 4 208
Aol A8 U 2Tl A olFPA st AF
3 uh o 2 g Ut

1. 33 g A= HETY B¢
23.81+5.39cmelA 19.70£7.0lcmlE F94
QA 17.3% WA Eddolrt FaHow, B4
Z45 AAAFTE AT B4 23.28+4.37
cmolAl 26.47£8.02cml.2 A A 13.7%
34 #4077 A H(p<0.05).

Az

2. Blind spot mappingS E3%) 4"2 HEZ
e =9
o

AT AZ AT s U 9BL
W B AU AT i
333 WEE Fook

AFE Aol A AFY HIT

R

T,
1!
3. gzt ¢
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