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(R RIGKREE) 5T 2 b oThs. HH
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INTA—=X—=XD Py FIARZXDBTV=VT
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WFwIEFCH > T EFifcicE&it 20 lof T KED ZEHL, Zhaieb 2.
EXFOHENURI NS, BB 40D




4 PAERERXSFR 145

4. 7V wh—irE

MR I% 57 B D3, ThOr7 Vv —ERE RS
(NYF 479 v —HFI, 74 vH) ZHWT
fTote. 7V v —fEOPEE, EFEEL 30Hz
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WIREE] &L, £Aus (100mm) % 4 LE %K
KOFEOREHE] & L™,
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FIBEBALE, (LA D LR UL mflo &% (L4),
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AV, FEALIC T 10 - M o &k 2 17 - fo. e s,
PR P ATERE 1 10mm & U Ao, 06 o) ORE L A0
FE & B DAL T 10 O L EIREE & $57- L 7e.
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SEBAMIE, MLy F 34 (AUTO RUNNER AR-
200, 3 MEEERMY) AL, B AP,
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>+ ERE) BAWT, WA A RS L. FERi
RS, EE) AN R O E A HIIC Bruce ¥
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sV IZT7yF2aMEL, ToBMELERD &
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g, BAEE 505, WED 3 KR & oW,
N7 =4V, Tra—i, FHROENEIFIL.
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%, BRE~OIEGA B E L THEMTT, 100U Eo%
BaiRRLIc. B 24°C Tk - 7o,

W10 oA o%, 1 HHOME (LD, Bk
B, 7V v — R, RIEITR) 21T - 7o GHEB) AR,
wiz, BB (BRI % 10 0 T, £, tuy
N3 vic k H B A & 20 5T, o TEE 2 BH
DREEFT -7 GEBNARER). I bic, HEBIARE 15 7
DR} T 3 Bl H OFHili 247 - 7o GEBY A fi# 15 2.

M BERKIGHEB O R MW T 7 v b a4 TH R llE %27 -
7o, Tnds, A COME LT 2 Wids B4 8 IF o [ic 92 L 7=

2 [0 H o BE AT, HEEAME 1553 mHD
i A 4T o 72, 7ok, BRI AL T HPEHEE
BRI B e, BiOWE RO PE B % 5.
ZHABEMD D o1z, FDTd, ATMT 1T X %
R OGIRFRE D &, RL 7 v~ a2 v chlH il
EwfTotz. 7ok, &TOMEIXTH 2 K bI%
8 po> [l St L 7.

9. HRETREEMT

BT W XM T AT Y 7 & (GraphPad PrismS5 for
Windows, GraphPad Software) % H\~7z. B3R
LR OWERE 7 0 7 4 — v (G, R,
H, § 1R o g iz i, SIE o 7o\ tBRE (unpaired
t-test) o MERREAE O B IEAT), BELLT),
BHRRROGKE, 7V v 7 — ¥ X O SRR 57
& (VAS) DRERFZEAL O i 13— Jo FLiE 2 00
i (Repeated-measures one-way ANOVA) % il \~7z.
OGO THEENRD DRI EIL, 36
I E I (Bonferroni ) %17 - 7. MEHITHRE &
FRITORE O AL, B AR, BLRERTR DGR,
7Y v h —flk X OB EIEGTRE (VAS) o g



i, BORLOH D IuhE S By BT (Repeated-
measures two-way ANOVA) % H\~7z. Z D55 iksy
MTHBENBD DRI EE, IHIAEHMN
¢ (Bonferroni %) # 17T o . HEKHELL 5% A i
(P<0.05) &L, MIEMEIX4E T TP A
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1. #EREOE|Y T

fi ) BUORE & SRR BRE 0 SE I (P=0.65), & E
(P=0.79), tA#E (P=0.53), &1L D (P—079)
IR\ THEHIAE & BRI DA B 2138
nihnoiz (i'])

2. BIEEAN

SRR OB IESUNE, B ARET 14202, HE)
AMEE 0.90.1, EBAMK 155 1.0202ThHD,
FORZHIEH (BRIRFE LS 2 — V) W BEDR
» bt (P<0.001, E3). %7, #HBHARICX
LRI OERE KT, EBAREE R X O
B AR 15 ook TiRd bt (% P<0.001).
I ) BT & SRR IRRE D A2 AR (RERF YA AL o<

2 —v) CHEBEENEDL I (P<0.001). %7,
SEB M X BRI O T w3 5 Bl oA
BTN AN E B A E R & B AR 15 5 DR
CEWTED bR (4% P<0.01).

3. EfEEN

SEFBRE O BVABL L, EB AR 0.8+£0.2,
BHAMTE 0.5+0.1, B AL 155 0.5+0.1TH Y,
T ORI ELCAEBEZNRBD Bl (P<0.001,
4). Ft, EBAMIC X 2BEHRDOARE K
T, GEBAMEE S X OEE) AR 15 20 DR

T1 BERBCEILEBEZEDO Tz 45—

SR TR S R
AB 10 10
Fn G 2344 2342
HE (cm) 173+4 1734
E (kg) 66.1+£9.2 68.5+9.2
Hri-) 1.4+0.2 1.4+0.2
HEE () 7+3 8§+2
P + B
SERNVATE & BRI Ol (P=0.65), & (P=0.79), fk

B (P=0.53), BILETT (P=0.79) @3\~ CTHFIEHE & B
FIBAE DA B ITRD B ieh - 1.

AR—IED a 2T IEOHRICET 5 EREIHAR 5

TRD» bR (% P<0.001).
e BT & BRI o 22 HAEH (RERFRIZ AL ]

2 —v) THEBENRDLNT: (P<0.001). F7,
27 o SAIEE (n-10)
- SRR (n=10)
1.5 4
R _ &
% ] ] s ‘-‘] * %k
2 — T
0.5 1

 EmEE T

B3 EE) AN AT BT T 5 & G B o &) 5
MEFIHARE D FRIEBLINE, B AT 1.420.2, B AT E L 0.9
+0.1, EEAME 155 10202 THH, FoORKNELIC
HEENEDBI S L (P<0.001, X3), JHEE)EME
ek X OHE) AT 15 O RICHERBRENRED LRI &
D (% P<0.001), EBHAGIXEIEE )2 H B35
ZEDRBI NI

—J7, BEREHE & BRIBARE O L HAER (RRRFZE L 2 — )
CHBENRDOR S Lic (P<0.001), HEAMER &
SEB AR 15 5Ol SR TR A EE N AD bR
el Enb (4% P<0.01), SRFIHIIGESR) ARIC X R
HOER T E#HBRCHH T2 2 ERBI .
T — 2P R A TR T, P <0.001,

EBRRFAER

*P<0.01.

27 - SRIHE (=10)
A SR (=10)

.
b \_ :| ok
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 EmAE | EEEREISH

X4 SER)E TR I BT 58 L Gl B oD &) 5
MR OB AP IE, B AT 0.8+£0.2, B AT EHE
0.5+0.1, HEEIAMHE 1557 05£0.1 TH Y, FORKKHIZEAL
CHBENADON D Liic (P<0.001, B 4), YEB) AN
Bt X OVHEB) A M 15 iR TR BEENED bR
CEnD (% P<0.001), #B)ATIXBIAL %A BT
T5 I EAREI NI

—J5, JEAEEE & SRR ORI (RRIRFIEAL S % — )
CHBENED DR D LI (P<0.001), ME)AMERE &
SEB AR 15 5Ol E e TR A EENAD DR
f2Z Emb (FRER P<0.01, P<0.001), SR EEE) &
fific X 2RO T 2 AR T 5 2 L RBI hi.
T = 2P R TR T P<0.001, *P<0.01.
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()
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o l/L\J

100 4

TR SR S
)
S
S

EEVE AT BEAFMER

K5 ) AR SR SOGRE R i BUE 358 & Sl o
EIES

S0 R D AR B RSB RS R, SEB AT 21261 £,
By AT 256 273 F, MBI AR 159 233267 B TH D,
FORBNELCHEEENRED bR D L (P<0.001,
5), dEBEY AT & B AT E R O R R TR RENED
i (P<0.001).

— 75, SERRRE & BRI O ICH EEDRD b ind - 12,
7 — 2 3P = B R E TR 9. **P<0.001, *P<0.01.

SEB) AR X 5B A& N st 5 gkl o A
BTV N G ) A i EEB AR 15 0 DR
CEWTED LRI (FhZh P<0.01, P<0.001).

4. HERE RIS

S IORE O SRR DORIRE R L, HE) A 7 Al 212
+61 F, HEB)EMERE 25673 B, EBA MK 15
5523367 B TH Y, ToORRNEILICHEEAENR
» bt (P<0.001, E5). %7, HBEHAMICX
% SR PRSR SOGIRE ] 0 A 5 PR A = o3 3 Bl £ 1) i & 3
BAMEEZEOR S TED bR (P<0.001).

I TRAE & SRR ORI B kil d b i
otz (P=0.651).

5 7Yvh—iA

SRR D 7 ) v H — iy, EHB) AR 39 £4Hz,
TEE) £ ff (A 44 =4Hz, HBE)A M 15 5 43+3Hz
ThH, ToORKHWEILCERENRDDL R
(P<0.001, ®6). Fic, #HEJAMICL D7V v i —
I DA F& TR 23 38 8y £ £ T & 33 Bl £ 1] 118 oD IR A
THBENED BRI (% P<0.001).

S BORE & BRI O AR AR (BRI A AL <

2 —v) CHBENRD LRI (P<0.001), &
B IC B W THEZITED DR o T (P=1.493).

6. B {RRYRE S R
MR FORE O B AR % 7 R, B £ AT 14+
2mm, B E K 78+4mm, B AMR 155

EEaRFERISH

(Hz)

@ SHRIE (n=10)
50 -

=+ FERIFE (0=10)

L 1

30 A

Ny

ﬁ_

20 -

| Emam
6 JEEATTA T YV v h — I JIE T 5 L SR o )3
MRBFED 7V v o —fl1X, EB AN 39 £4Hz, FEB) A Tf
B 44+4Hz, FBEATE 155 430£3H2 TH D, %@ﬁfﬁf
MELCEEENRD LR S L3 (P<0.001, K 6),
Ty A i & GET) AR E R ORI EEERRD bk (%
P<0.001).
—J7, BRBHE & BRIHARE DL IAEH (BERFZE LR 2 — )
CHBENED DT (P<0.001), MERIFEE & Hl Rt
DA RIC B W THREEIZRD b h o 7e.
T — 2P R R TR T **P<0.001, *P<0.01.

EVENEE  EHEFEISH

(mm)
100 7 o SR (n=10)
& FRIHE (n=10)
75 o
E, * %
&
= 50 1 s
)
[
25 o

04

EENE AT BEYEHAER EBEEFRISS

B 7 SHE) DN PRI 57 BRI JUE 3558 & O oo sh
NERAE O LA I7 IR, B AR 14+£2mm, HB)E
fif B 78 =4mm, HEE)A ML 159 53+=8mm THH, €D
BRI AEEENRD B RS Ldie (P<0.001, E7),
SEB) A AT &SR B S X ONEB) A 15 01T & IR 5
Mictrth EhABEERNRD DRI E0nb (% P<0.001),
SEBD AT RIS 7 R A B35 2 EAVRIB S Rt
—J7, BEREHE & BRIBAREO L HAER (RRRFZE L 2 — )
CHBEANRD RS Lhic (P<0.001), HBEAMER &
SEB AR 15 oS W THBERICEEENAD LR
e &b (FRFR P<0.01, P<0.001), HREIHITER) &
i X % BRI O BN 2 A I El 5 & L AVREE R
nie.

7 — 2 PG R A TR T, 7 P<0.001, *P<0.01.

53E8mm THh D, TORKIEILICH BEENRD
%m.@<mm,lﬂ.&t,@ﬁﬁﬁu;%%
HEE S RO A IR T2, EBAME KR X oGl



By AR 15 5 O &R TR b hvic (% P<0.001).
P BRRE & ORI TRRE DA HAE ] (REBRFI AL <
2 —v) WHEEBELENRDL T (P<0.001). %7
FHE NI X 2 LR ERR BUSIRFA] O E 2 i %3 % 3
PIB O B e 25, HB) &M E R & B & MR
15 3 ORI W TED bR (ThEh P<0.0],
P<0.001).

v, ==

1. HERE
JERNHORE & GRRTRE O BB F TR\ T, e, &
£, ER L OHIERNCHEELIRD LR -
el Enh, FREOE Y MHFIZYTH I EE
zZbhic,

2. EBETR

MV F I X B AR, FES) & Btk
BN GREIART I8, AR 7 & A I H
S WAL, EBAMCI D, #IEHEX
1.05+0.08 225 0.94%0.16 ~, Bk J11% 0.71£0.22
25069021 NEFBICMEK T LI E@HmEL T
52—, KU TIE, I INL 14202
50.9+0.1 -, BIASIIE 08102205 0.5£0.1 ~
EABIETL, TORERILALOREL D K
Ehote. HEEHEI LT X—2 — 13K Y v 7 )
DD T D ZEAR DD —F, PLy F3
MET v =y 7 ETH D AMIXEH RS £0
7o, K& By AR 2R S 2 o B HERE &
KT EELDNI. FOiHlc, AR
L, AR S EB) A M E K 51.0£16.8mm TH -
feoiext L, S4BT 78+4mm & TOREILA X
ote. Fh, bV NI AL 5 EB)A MR
PR IOERF 2 B e R S e,

Dbz End, bvy ¥k EE) AN
HHBEYABZBCEKTFTXES, 2F ) AHE—VE
Ya vOMRICERRGETHS EE bR

3. 7Vvh—1&

FAREE 21T 5 T & CARIBRMEDMELLIZ R Y, B
AR 22 EXAIDR, Thick > THITOETF
DR Z T WD 7, SEl DRSS B R 7o
AR L D, BRE ORBAIREDMERL & 7o b AL
DECRL, HIPMETFL7zd o &% 2 %2, Simonson
bk, BEARN 7Y v 7 —lIcKELLHETHT &
EWAELTWE Y, AMREERT S ChicD,
7Y v — X, EIEEIICEM AL & Rk EE)
AMIC X VKT 5 EFHIRER, Thick LA

AR—IED a 2T IEOHRICET 5 EREIHAR 7

BlCHmAER L. 79 v — il RoEyEd
Tl HEEREZ K35 L X h, ORI
WHEDE F 0 2RET 2 2. EH AN EERE
wEmdbEELZLRN, WoEH S 79 v —1ff
DIETE, HEREOTECID 7Y v I —fEDY
e<227 SRR D 5. SHRIOFEND,
AN EH WA REMRICE T, 79 v —K
FIRAR D% 95 FE 2 3Pl 5 ik & U T4 Tl
hotebBEz2 5.

4. BIEROE L UEAFED

SRR EB) AT I X B IR IR X OB A
DK FE#ARECH L, EBAME (EE) AR
ehlcd—RC 35 2 E1XTE RV, IUAD
Wil L LT, Bk oMiiEE 0N E
ote (A 013, FEH :05). HBARICL S
B IR EAE T & v o TR B 5 5 AT &
LT, BECRERARHN IR TERL Y.

WERCIhBoORFI L, SFRBCX 285 %
ToTWab, PHHD Y i, SEx R, KB
X0 RET AN ERECEM LI En D, SRR
BRI O ZBRM LI EBEL 5. Kl
5Pk, BB (BRI X b BEALE R
L, By, LR X 5 ixeEiahik e s X o
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The basic study of effects of acupuncture on sports vision

in healthy volunteers taking regular exercise

Kengo Shirota
Meiji University of Integrative Medicine, Acupuncture Studies Doctoral Program

Abstract

Aim: Visual function (Sports vision) is very important for athletes. The aim of this study was to investigate
effects of acupuncture stimulation on visual functions influenced by exercise stress.

Method: The subject was 20 healthy volunteers taking regular exercise. Treadmill was used as exercise
stress. The static visual acuity (SVA), dynamic visual acuity (DVA), reaction time for visual search (RTVS), and
critical flicker frequency (CFF) were used for evaluation of the visual functions. The visual analog scale (VAS)
was used to evaluate the feeling of physical exhaustion (FPE). These evaluations were conducted before,
immediately after, and 15 min after the exercise stress, respectively. Acupuncture stimulation was to retain
needles inserted into the bilateral EX-HNS5, LI4, and GB37 for 10 minutes immediately before exercise stress.

Result: The exercise stress significantly depressed the SVA, DVA, and RTVS, but significantly increased
the CFF and FPE (P<0.001 each). Acupuncture stimulation prevented the depression of the SVA and DVA, and
the increase in FPE (P<0.01 each), however did not influence the RTVS and CFF (P>0.05 each).

Conclusion: These results suggest that acupuncture stimulation is effective for prevention of the depres-
sions induced by exercise stress. The further study is necessary to examine the effects and approaches of acu-

puncture on high-order visual functions such as RTVS.




