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Table 1 Fascicle length of MG and SOL at comfortable maximal position without pain and maximal dorsiflexion

Rest Comfortable maximal position without pain Maximal position
MG 426+2.38 73.8+3.6° 78.1+3.1°
SOL 37.2+23 483+2.8" 51.8+3.0°

mean * SE, "p<0.05 vs. rest, (mm)
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Figure 1 Muscle oxygenation in MG and SOL during passive dorsiflexion to maximal extent.

“p<0.05, "p<0.01 vs. baseline.
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Figure 2 Popliteal artery blood flow during incremental
stretching to maximal extent.

HAROHNTz MEPMETLE, MEEINHNT LI LI
LT, BHMENOMBREIZE T T2 0L INTE
720 Poiseuille DFHI(Q=nr*/8nIAP, Q: i, r; M
£Bons MMER L EoRS, P ME)ICLY, T
FIIIMEED 4 FIZHHIT 5 (R=P/ur' - AP, R ; #PD)
Ems, MO - Hi/SIF = ORI 52 % 58
ARkEV, T/, MAERPUIMAEED 4 Tl HHIT5
ZEMD, KMMEERODLT S RL D MmERI T K&
CEALER B, KIFETIE, HREOMHERIN MG T
Bzl s, HNIEOME, MEROH/MERE
HREL, ZOMEE, MG TIRMERIATEL &Y, MK
OFMADHIRENI-ZEHEZOND, —FH, LD
—IME A S M AEST S b SOL T3, HAFAYIZ I
AL 2 ) AT FEA L7 TREMEDSESR S 5
F72, RARA MLy F 2 TSN TR HDT, #xt
DS —DAHETH > THMHOMEFRII R L, MR
FOKEVMG TIE, FNIIE O R R 1 5 O/
BELKREL, IS S SOL IR ATA
ALZ-WTREMEDSE 2 515, DeoxyHb 2DV T, MG
TlX 60% max F TIIBIERA SN LW, ZDTk, A
FEBEHNZAEVBEAIL, 100% max TIXEHEHEL WA EIC
BN 720 SOL T3, 30% max F TIIZALAA SN
Moz, EOBRITMERINE L QITHEICHINL 72,
MG Tld, TotalHb 5 LU OxyHb #3584 L THY, SOL
Tid, TotalHb IZHEHIL TV 5% OxyHb I3 A =% L%
RLTWRWnZ EAL, MG BLU SOL I28B1F 5 Deoxy-
Hb oL, MEEIINKET 250 TiE%RL, &
WA ST L7 REME R 7R L T b,

—J5, MO _EALMNE TH 5 B BRI &3,

WRES Vol 50, 2010



RHRFERF

135 6%

AL BT B S B IN & ) WIBRZERNC & 2 1A
IO B2 2 % SO £ A A IR X D,
ANy FrIRIREATEEEZ LN, Ll
RIFZEDORE R TIL, AEOHME &HIHAEmE R L
72500, RAMEFCTHEELREIIAON D572 —
FEMEDA LY T2 7 %AT o2 5%ATIIFE T, MG T
L AR L2 oo, FEYiE T B E 5
(TA) TN L 7z L ST by, JefTifge & ARHE
R A DY TELL L, BEEIRMATERE D 5%
BALERE Lo BEHO 12 LT, ANLyF o7
FORIMEREOISEIE, TG EAGE CHLEN DY,
APy F U AL o TEAT 72T T EEMT 25
AofzZ LRI, ANV F U2 X B TR B
DIFHEDP RN T, FifiHER A BT 2
YO MEEI ML b o Tnb EZ 2 BN,
ZORIIOWTISRE LI T 20N ED B Do T2,
APy F U ZIIBITHHATREDOHEMOBEHD 1 2L L
TEZOND, H~OENRGEA % BT 5 MEE,
NEAT IR BE & AT EREE D SR 36, AT EE L I AT
AL 72& ZZHINT 22 Mo TV 52, A b
Ly T2 712 X B o MRS EOM /D, MEIK
HoMNZ5 | SR L, FA M TR THeE & NS &
TEHREED E AN, SHROMEIETH L,

REFFECTHW BB E THESEL A b
Ly 7Tl BN CH 2B EIRILT R IS E &
BIEALERERVIZS b ST, THRIBEHEEIC BV
TlE, HEBRAOEERAON, TOAN Y F V7
f#£1Z SOL Tl 40% max PLE, MG TlE 80% max DL L
ThHhhHIENIRENT,

@O

AR5, ARRFHETREA M 7007 1 7S
ElTuT 2y b COFREESE, PR 16~20 1) 12 & %8
Bz 2 CEBESNIZODTH 5,

WREF Vol 50, 2010

X |

1) Poole DC, Musch TI, Kindig CA: In vivo microvascular
structural and functional consequences of muscle length
changes. Am J Physiol, 1997, 272: H2107-2114.

2) BEEETE, ARIRR, BRI B AL v T2 7o)
A DZACL HHMEFTIRE. JRES: 2002, 42:25-28.

3) Kagaya A, Muraoka Y: Muscle architecture and its relation-
ship to muscle circulation. Int J Sport Health Sci, 2005, 3:
171-180.

4) IEAET, HIRZEE, BULE A Integrative study of
circulation regulation during exercise; contribution to develop-
ing optimal program for health promotion and physical fitness
though sports and exercise, 2006, 58—64.

5) Nakao M, Segal SS: Muscle length alters geometry of arterioles
and venules in hamster retactor. Am J Physiol, 1995, 268:
H336-H344.

6) Niwayama M, Yamamoto K, Kohata D et al: A 200-channel
imaging system of muscle oxygenation using CW near-infrared
spectroscopy (special issue on measurements and visualization
technology of biological information). IEICE Trans Inf Syst,
2002, E85-D: 115-123.

7) RS, el e S - RO IR R E O
SENRESFIEAOISH. IRE: 2003, 43:239-244,

8) Homma S, Kagaya A: Oxygen delivery and utilization in
working muscles during 1-min static handgrip exercise at
varied intensity. J Exerc Sci, 1998, 8: 30-37.

9) RIHFFET, MRZEE FHARHA M 2B TR
Ly F U AN LD BRIt # D2 l— Antegrade &
Retrograde 5 2o — . HAMEBEF A5 58 MRS
TR, 2007, 192.

10) Supinski GS, Bark H, Guanciale A et al: Effect of alterations
in muscle fiber length on diaphragm blood flow. J Appl
Physiol, 1986, 60: 1789-1796.

11) Cui J, Blaha C, Moradkhan R et al: Muscle sympathetic
nerve activity responses to dynamic passive muscle stretch
in humans. J Physiol, 2006, 576: 625—634.

12) Green D, Cheetham C, Reed C et al: Assessment of brachial
artery blood flow across the cardiac cycle: retrograde flows
during cycle ergometry. J Appl Physiol, 2002, 93: 361-368.

487



ARV ETOLEBA ML vy F 2 IR OMEERIZS 2 538
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The purpose of this study was to clarify the effect of calf muscle incremental stretching to the maximal extent on calf
muscle blood volume (NIRS) and popliteal artery blood flow (the Doppler ultrasound method). The popliteal artery blood
flow did not change significantly during incremental stretching. The total Hb of the medial gastrocnemius (MG) significantly
(p<0.05) decreased above the range of 80% of the maximally extended position, whereas it significantly (p<0.05) increased
in the soleus muscle (SOL) above 40% of the maximum during incremental stretching. In conclusion, the calf muscle blood
volume during incremental stretching began to change at 40% of the maximally stretched position in the SOL and 80% of
the maximum in the MG, increasing in the former and decreasing in the latter muscles, without a significant change in the
upstream blood flow. (J Jpn Coll Angiol, 2010, 50: 483-488)
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