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music, heart rate variability, autonomic nervous system, brain oxygen metabolism

iR RO BHEME L HE RSO ERES A I LD, ERHBEIES T TH
DANGRTVS, AEEEERR T IT AR ICL Y2z 6N D, Z0dF
i DIREE L L CAN & —LEMIC X 204028 (heart rate variability) 47 2 Hvy, 3 FR o
BN HBMAEEOLE I RIZ TR OWTH L. T/, BRNEEBEEE =7 I2X 50
Mz 2T hMaf L7z, 8 512, Stress-Response-Scalel8 (SRS18) 7 v 4 — M2 FEMi L 7.

I FATERA 17 4 (19~22 5%, B8/, L os) & L. WEIERERD & LT
LF (low frequency component : 0.04~0.15Hz), #&RE#EK 5 E L THF (high frequency com-
ponent : 0.15~040 Hz) B & O LF/HF @b 21T - 72, 3EEOSRME, B X
U RE R R ISR RT3 h ol —H, HN—Foy 7 EE5EIZI1Z LF/HF
AL, (p<005) REMBIEEIAMEL L b EELZON. £/, SRSISDT ¥ —FEdD
MR 5, A PLAZRBURT VRS TIIHIEEERL N — FO v 7 5 5E5REER |2 28 AR i

BiASTLET B Z AR S .
(AR, 42 1 265~269, 2005)

[=90%.>] %

AL AT BN, B, Han e lEio s L
THERIZELDRIGEEZSTTWS, BEA ML A
W2t LA R E N & o 7o oMiEe i & o
PEESTOLOPFARMRERT, RRILEMEE
B AR ORI 2 15y D /3T » A D ) Z T =
NTED, R EICEERERH AR LTWA.
HAHESTRAAEEFSELAPLACMShTE
D, APLAIZEDE IS Bh Ll vy Z L3
OTEELMETHS, ERIIIKEL ho72 s
{leofzl), Mo/ id ko L, Mtk
HoHY, —ETELVWELYDY, ThEz[ws Xk

* b K2R e A S T SR AR A R

TO80-8574  F BT W HE X R BENT 1—1

® BRAR R A B L L S L 0 B 2

© BRI S B I B T B ) ) ) -

¢ BUAL K AR B S 1R T

(i H @ ERI7T4E4 218 /8 H ©ER175E 6 H14H)
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Wi, WHEILEINLERE f ) Lvwiids
TETE, DEDAEKTXLARHKRRIZIZ /I O®E
ENHHLEENDHY, FHIEELEL CTRICHE S D
F,[@5E] 15T, o AR R LRES
EREARESEDLIEND, LEERERTLZDICH
MTHHEINTHEY, FEBEEIEHEICED Ah
LNTWAE, Rk, VI v 7 ALERHLTWLEIZ
IEBRET o EABHLZ E0 S, TED) S v 7 A%ER
WoWTIEEE He TRt shT &2y, —%
HAR) XL OBHTIC X D w06 SRR R RE o 54T
(2, HEMRES T 7 & LCHERS L2 TH D,
LB O R e BRI X B BN 5 08 4 o B
WAARREREHOREL: L2 ErMsRTY
BV bbbk I E T, (LA R kBT B
Vv, BHRAMTY, FD AT E R &
ETHEICOWTHE L CE A, TR HEERIC R
IFTHEEBIIOWTE, ZOL)hFERHVTHRL
ToHE R, 2T, SEEEEISOARK, @mE,
HEARERRE, B L OHmaREIC R HEIIonwT

Presented by Medical*Online



EIEMEE 42% 385 20054

MRt L7,
MR EHE

WHRIIH S LOLEIZTREOR LN REEFE
WA 17 4 (19~22 5%, BEes, afkos) L.
B X927, JlEiiss LTk, sy —%iE
137 7 ¥EFHE FM-200 73 % VK IV ¥ —idsker,
SCM-2000 T8, Lo IIA—=VF 2 rEa—
¥, BXUSEFRSEEFE T = #(2 NIRO300 (HAMA-
MATSU Co. Photonics), 234 MEFH(7 7 ¥ B4t
B AEHLE. ZREHODLIHPLREICBVT,
BEEE I ZIZBMIIREE Ty FAR VIS ) 3EEOE
¥, bbb, HEERERE BIETE H—Fov
yEHE2AM s PEERTRE, W & 6,
BERXICLHHETHA. HiBTETERERTZE
HECI2HLEERERICL s THASRAZLD
T, ANHO#LEBEZHIETE LTS,

Ry —DERESE, MENED 7, SRS REEE
Ty H, ME TLERHIREL 8 frHFHE S o,
ZDH, HEFEAFT SHAES S, TELE
HE 5B 100U Lo+ 0k BRH%Z &£ o7 M
XM L O RRAER T, —F, Avy—iL
B L O PR A AR (LR & BT
THBEEEE L. ALy —OEREFICL Vo N
Lo Z 81 (044 % B | heart rate variability,
HRV) %, ¥ % ML S8z 8 0 25 5712 &B#R L,
ATTA A ETo . FORFHIOANRY PV
WExEdy—) o E@EumicEnitaLs 28,
Y7 TR 128 B & L TR L A S i L 7.
M4 & LT LF (Low frequency component) 33
T U'EE S £ LT HF (High frequency compo-
nent), O LF/HF OE®E{bEiTo7. 72, finw
o BEHE TAMARICEE LT — T
L RAEE RS L, B> S dom BESL 2

KHTERRZMET A ETRIMILA:. BohiGE
WA S, ZighE, BFOEhENRIL~ES O
¥ > {# (oxygenized hemoglobin : O.Hb), 3 X Uk
RIAEZFOV AMEEBAE 7OV AECR L7 8E6GR
FALIEHE (tissue oxygenation index : TOI) ZHMH L
7z. HHILZ Stress-Response-Scale 18(SRS18) 7 ¥ 4 —
k% % Hi L 72. SRS18 M N% 1L Depression/Anxiety,
Trritability/Anxiety, Helplessness @ 3l T-# (%6
M) SRS TBY, SHOAFSTHEL, &5t
BARBVIEERAPLAZBELRSTWI L ZRTIRELE
Eha.

WETE LT, 3HEEOFERERO

D L%, mE

2) HRV {5#2 (HF, LF/HF)

3) PR A e A

4) 7 ¥4 — b & HRV {58 & O MR
W DWW T R L 7z,

WET SRR TP & S LB L 7. MEHP IR
F11d paired t g TPV, p<005 TR LAE & HE
Lz, /2, MBI T BEAMARERHL, £
DS R L 7.

w R

1) G, fE

LR L9 0%, MEIZ IS EOREEI X
LHEBLREBIMBETE 2ho T

2) HRV #&# (HF, LF/HF)

F1BIUHLIC3HEOTEAMEKEO HF, LF/
HF D Z 8 %R L 72, HF (3% # T 13 1,064 £923
msec’, HENEH S T 1,490 + 1,362 msec®, B
##131502+1,191 msec’, BEL I —Fo v ¥ Tl
968 + 906 msec’ Tdh - 7z. LHHRFIZHEE L THEIEH
B AT ETIIEEEN 2R LA EELED
SR Ao 7z, LF/HF 38R T 081 £0.68, H [H

F1 IHEEOTERBEROCNE, WE, REBRERS X O A MRS (LR

TR vh [ {7 o 28 il 2 N—Fay s EaE
L4% (/min) 659 £ 105 652 + 9.0 63.3 £ 104 66.1 + 10.4
I e (mmHg) 1186 * 11.2 1161 = 87 117.8 = 83 1176 = 11.7
PREMIMAE (mmHg) 684 + 57 666 * 5.7 607 = 48 67.8 = 56
HF (msec?) 1,064 = 923 1,490 = 1,362 1,502 = 1,191 968 + 906
LF/HF (ratio) 0.81 = 0.68 071 + 0.74 0.74 = 060 162 = 117
TOI 705 + 49 695 + 5.1 692 = 4.3 602 £ 48

M = SD TFnR

TOI : tissue oxygenaration index, oxygenized hemoglobin/total hemoglobin, WA #1#REE F (LiEHE

Presented by Medical*Online



HRABA B HMAE I BT TR

(g;ﬂ RS @iﬂ LOEES miﬂ N—Fay s R
5000 - 5000 - 5000 -
4500 4 4500 - 4500 -
4000 4 4000 4 4000 4
3500 4 3500 3500 4
3000 4 3000 3000 4
2500 4 2500 4 2500 4
2000 4 2000 4 2000 4
1500 - 1500 4 1500 4
1000 4 1000 4 1000 4
500 4 —— 500 4 500 4
—_ p e p —_—
’ HEERT BB HEERT Rk R FEELES
Gatlo) e EEHER o) HiE R 2 N,
54 E. 5 p<0.05
4.5 45. .
44 4 il
3.5 3.5 .
34 34 5
2.5 ><::: 2.54 2.5
2] 2+ 2]
.54 \\\\\ 1.5 Y 5
1 1 i
0.5 9:54 0.5
I E— R
ET T T BER OB PR —

E1 3EEOFERBEROLHER 2 HEO 1L
HF ! High frequency component, LF/HF : Low frequency component/High fre-

quency component

R EHETIX071+074, B F % T2 074+060,
FUN—FOov sy Tid162+117 ThH, LHFICH
BLTh—Foy 7 FEABERICIIEEIC <
0.05) H§mL 7.

3) AR R 3R 1R

KIWRT I, FTEORBEI L VEELEH»
RS o,

4) 7T r4— & HRVIEEE OYE

HEMEIZ 0~38 1T, 133£94 M TH 7. SRSI8
DT A — MR AL 3EROTRAERO.OHE
Bt L OBEMEIC O W TRE L7, 3FEO TR

(267)

HERF o) HF, LF/HF # ZfF L O+ 0%
Kb, FOEFEESRSIS DT ¥ — FEEHEKED
Mz it L=, HF & 7 >4 — F OB g
AMERETIE r=-027, p<001 L EOHE £, —
}, LF/HF T, r=065, p<00l & HHEE2RD
2. n—Fuy 7 FEAERIZIZ LF/HF Tr=035,
p<00l DEERZHL (K 2).

z =

bhbhit, ThFFTCoORFTHEANB LI UEFY
FlBA BRGNS EL RT3, B
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SRS18 & HF D& (L

TELE o CEEHER
6 A MIRER
A A D9 ER
5
*
4 .
A
A
3 A
24 ¢ A
A
1 Aﬁﬁ Iy
M LA §
0+ : T - \
0 10 20 30 40
SRS18&E A
RTRTE S p<0.01, r=—0.27

42% 3% 20054

LF/HF SRS18ELF/HF D ZE L%

TieE * SEERER
6

A ATRETEE
AP ONER

O S

20 30 40
SRSIBEE A

AT &% © p<0.01, r=0.65
n—} oy T ¢ p<0. 01, r=0.35

H2 3fEOTEREROSMIZIEREORERE OBLRL 7 ¥y — b EEt

¥roo B

HF : High frequency component, LF/HF ! Low frequency component/High fre-

quency component
SRS18 : Stress-Response-Scale 18

LC&ELY. AR TIIBENS A, REIHORES
FEEEFRAHEL, TEOHBMERIILIZTRELY
SHCTAHNTIFEO Y x Y VO R D EETE
A, ME, BRiGE, HRV B L U0 TOI OZEEIZSWT
Hegekat L7z, OB HFE~O A P LA, BRE,
RE, BHEMRGEERER 2RSS L 80, B
DL, ) Ty 2 ARERERREOREE LT
HHATHAERESATWAEY, Lo LS, B
HTIRME, MBI EEABENETHELELE R
ol

F7=, BT EFAEBE N O MEEEIH LT,
T I3 [ B3 £ Ak & R 2 BRI 2 — L PR B
DHEEL, oM %R L T 528 ST
X, HOREREES I3 S LT, MMEIEA D T
7, RSB ERBEORETH A TOLILHAE
LELEED Lo

KIC, BEMBEHOEE L Shb.0HEHD
HF, LF/HF 22w T L7z hEERE 2, aids
SRS |2, HF A OB % 5 L, BlAC ARG
FHAMEAT & 7 HEMAED G, HEEE R
=, v— F oy 7 BRI LE/HF A EILE
HThHoZ Ehb, REMEHESIEMICEEL L
Eibhl: BRlVSIEIFRL /A XETNERRL
LMBIZABESYE, FYILIA P LFAES T L
B LT, PiEOHED S AR O T 2R
BlconTHRH L, SOPHETYILTH T L
FAEYFAOERETH Y, TORRIEMEEE

BOERICHMAT 2 E SR Y. FEIT Kitaro ©
“Shinchu-no-michi” Td# 5. #hIck b &, FHE/
4 ZI3E Bz, REAEETE LR S8, TEE /A
ADERBED o ERE LTS, LA L, &%
TR LHORBELEE/ESE, /4 A TEMICE/L3 ¢
2l LTwA, HEMEI R D S AR L RIZE
AR & 12T SR, R LIl oW D S E RO %
ERAEOOICHAL TEHVTWS, ANZERTE
FEZFTRL, HETHEURY, HEICH S 08
MPHELL-6T. SEOKETIE, N—TFov
TR TILY X AOMS 2L ) ARG BN
Loz H 5.

KIZ, SRSI8 DT v — hEFAKE 3EEOEE
AR O LINEBEE & OMEEICOWTRET L TA
Y, M ERARKIZE HF Tldr=-026 L A D
HE#%3®, —4, LF/HF TiXr=065 & & iEOH
aeBRolzlbhb, AFLAZBRURLT VRS
LRI E R L ) ARSI STTET A EER
it F72, n—Fov r R LF/HF
Tr=035 & EOME%EED, s ELER AL
AFRRURTVEITE N— FOy 7 FEI2 50 38 a
BiEEEIET AL EZ BN

SEOBHI S, FREIEFAFUVEEED Y, &
WG TR FORE ML CHEMT LI L0 E
INhaG EEOMEERIAWHTLHICEVED) Ty
Y AEERBMLTAZ EHFLETHD, SHERKL
LA BT IC & 5 BE R EERE L F o Fidi e L
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Effect of autonomic nervous system activity while listening to music

Noriko Ohisa®, Katsumi Yoshida’, Tomoyuki Yanbe® and Mitsuo Kaku®
“Clinical Laboratory Department, Tohoku University Hospital, Sendai 980-8574, Japan
‘Department of Immunology and Hematology, Tohoku University Hospital, Sendai 980—-8574, Japan
‘Department of Medical Engineering and Cardiology, Institute of Development, Aging, and Cancer,
Tohoku University Hospital, Sendai 9808574, Japan
‘Department of Molecular and Physiology. Tohoku University Hospital, Sendai 980-8574, Japan

We studied the effects of 3 different types of music -classical, hard rock, avant-garde- on autonomic nerv-
ous system activity. Changes in this activity are induced by emotional stress on relaxation. Subjects were 17
healthy students -19-22 years of age who underwent continuous electrocardiographic monitoring (Holter) be-
fore and while listening to 3 types of music. Oxygen supply to the brain was monitored using infrared sensors.
Power spectral analysis of heart rate variability was expressed as low -(0. 04-0. 15 Hz) and high - (0. 15-0. 40
Hz)-frequency components (LF, HF) and the LF/HF ratio. LF/HF, considered to be an indication of sympa-
thetic nervous system activity increased significantly during listening to hard rock, but, the heart rate, blood
pressure, and oxygen supply to the brain did not.

(The Autonomic Nervous System, 42 © 265~ 269, 2005)
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