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MAEEEINR & L, JEEAALIC TR Z 1T o 720 MERTE
FINWZTH T =R T 20 L2080 BEEIIR O H A7
L, MREAIC B ET2MEL, SVA R
Tk SRRk L7z (M2), €DK,

B — 2 OFHIAEA60°LLTFIC2 5 L) I L
721809 4R e 7z A W % S IS A WE L, i
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H & B 72w [ 370V A S-S54t 2 IIGH ] B 5 D00 3 o 1
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DOE M % /R N AH B AR %L (intra-class correlation co-
efficients : LLF, 1CC(1,1)) 1517) o 3 DR HE 3 (stan-
dard error of the measurement : BLF, SEM) 1718 %5
L7co ZOHE, MAEEOICC, 1) 13075, SEM i 047,
% EDICC(1, 1) 1£0.77, SEMIE835Tdh o 720 #ti%
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7. WaHFIIRAT

ARET BT I IEAEER Y 7 b JMP® pro 17.0.0 (SAS In-
stitute) 2 L, MAELE, DU RS e, e Ba s
wEpE (FE, ), TRRATMESA, SLRAE, HBD, IE
BEROEIZOWT, WATZAB X O AR O 28 /{12
L, 2JCHE B 5 i 2 1T - 720 F 72, 5Tl
L72ZFHHIZOWT, WARNIKN T 2WABDOE EE
B L, SR REMRET AWRAR L 7T 2 R AR
THIE L 720 Shapiro-wilk B &2 47\, IEHL A & ARE
T 5 B 613 Levene M & Fl W TR #UE O MGET &2 17 -
7oo TWDHFEL AR BEERMEHAL, 5#sE L <
WG I WelchD tEZ M L7z — T, B
Ao 2 A E L 2 W A&, Wilcoxon O NEA AR 5E 2 H v
720 2 JCHDiE SR M 2 4k 50T & Wilcoxon O NEAL FITAR 7€
BIOtHEE HICEREIZS% R E L TR 21T

720 BB, YU TUHA RN o TEA SN WEED
Y LCRER A L%, 2 e E S ATl
R % 5 L, Wilcoxon DNEMLFIMGE B X O thE
TRAEEr2EM L. RREOHZE LT, 42T
(Esmall (0.01), medium (0.06), large (0.14) TH Y, rT
(& small (0.10), medium (0.30), large (0.50) & L7=2V,

] R

W AAABE O AR o 2B K2 L, 25CEE K
BEE AT AT > 720 T ORER, TXTOEH T
B L OMKERICBWTERNRES X ORE/EH % 32
WHEA R Do (D)o MFEyH I, MmkHEE (%
W WEAA A) IZBWTHRAAE (005) 23R L7225, 37X
TOEH Tsmall Tdh o 720 WARNIIH T HWAZLDOE
LD IR TIE, iR EE+ WA AW AT O I 3

a : TRRATHA

b B [ R c:

X4 TREREA, B TRRAE, EEORONEIE ik

R1 27CRLE DRI

— effect size(n 2)
= ; Neh TR RT A p-value X . WEAAAX
+RRE A A WAKTA  WAZA Iy T
SLR() pre 715+9.4 739+85 0.69 0.00 0.03 0.01
post 765+10.0 73.0+10.3
HBD(") pre 126%6.7 124%57 0.99 0.00 0.00 0.00
post 13.1%47 126+6.1
I (°) pre 195+28 17.0%6.7 047 0.04 0.02 0.01
post 20.0+4.1 185+6.7
JECJ (°) pre 49.0+7.7 51.0+8.7 0.38 0.03 0.04 0.01
post 51.0£9.9 55.0+£8.5
TR R (°) pre 380%54 365+4.1 0.93 0.00 0.01 0.01
post 38.0+5.9 39.0+£5.2
FER (cm) pre 56.3%5.6 555+59 0.74 0.00 0.02 0.01
post 534+6.1 55.1+7.2
ML (mm) pre 47+08 50+0.8 0.75 0.03 0.00 0.00
post 46*1.2 50=*1.0
ML (cm/s) pre 64.1+28.0 574+115 0.42 0.05 0.01 0.02
post 78.3+60.7 539+164

mean=*standard deviation, SLR: straight leg raising, HBD: Heel buttock distance.
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RIFFED o Tz MFEEE AT DO W TIIEIREKE S
AR AT RRICBWCTHEEZ RO,

F9, BEESREE TR U2 PR, s
BE, MM, MG ORI OWTER T 5, AN
ZTIE, EIRERE RIS AW A X0 MK
L, IM3#EEHMd 5 &R 2 3 CT2A%, MAERE, 1
TMHEIZOW TR EMREZRO L o7 LAL, Hik
BEIR TR IEA AW AT XT3 % W A 1% o i i o B L
WWHEEEZRD, ZlisEEGzErHEL WL
0% EFRIC, KIEKOHEBIRIC & 2528 % BE L,
BINE 157 5 35 I BAIMAE RO L ks X O
ROEREBROEEMELTVLY, SO ETIEHS
BEIR O ML & Myt BB I 2 2 7228, B
BLAVTIRIMEIRSAE L T2 HEELH 5, DO F
0, KR TOMIERZHEKSEL 720 BEBEIRL XV
TOMIPLEEA LA L, MR#E IS EZSE U728 E 2
bo F72, Ty MEHWAERERIMEY 3 v 7 HORER
JEKFEABRFEN AWAIZ L DR E LT, mEikEkE -+
EHAWARETIZT v PO — UL IR L C 2R %o
WIMTEAZE L, 6B HOEFREI GBI D 572 L i
mExnTn2?, FEERIHTORVLOO, ik
RFEAERET ADBMABICGZ B AN XL ELT, M
PRI 2 & O S b —ER L 223 (NO) Dl i 12
WA RIZL TV AT H 2, —HT, TIEXK

7 AW AT TR IS e Se ML S U5 13 B o 720 2
DOERELT, fHLEZTIERTRAIKATHDL0D,
WA He R MR A3 B o 72 E R B
T, RBETE, EEAROE IS LTIk
FHAWARRI BT IR LI 2 RO, &
RS+ IBEWAF SO LEOBEIC BT b ELIE
Bhrolce REKIWARTH L7720, KefkFhnwbKk
FREWT LI LI TEY, —HIERTE 3 RICIEHR
B bHe LIL, KEFAIZMAETH D IFREE LT
L2 THRNICEND ANDZ EDBWEETH S, D72
W, BRI K E TR A AW AIS X 0 kT
BIE Y % OAEZMBNICY ARSI EXRT
X, MEGESMESND, ZOREE LT T REkE
RUEHEAUET 5D TRV ENFHE LT, L
L, Bl KE+BEF AWAC X ) T RFE = B
WEIRILEH Lo 720 ZOERE LT, AHF5eREE
2 & A B IR 0 1455 B R0 ML AL 02 A R % 300 % 13
LEDNE U oz S LB BTSN D KEAABALL
L BIMFSED A B = X 2E, ARNOEERE S RET
22T, LR ST VB
MO %D EELOND, —HT, HEkkS
WEs 2 T A7 DILHHEINTHwE A MLy F
YT TH RO AR ET LD, A MLy F Y
T XAMPEHEA AL E LTI, ANy F U7
& D RSEASIIE S LD 2 LT, SR~ Mg
R MENO LR 2 & ORI FE I 5, NI X
D, AR S — LR E AN S N 22,
EEPIIE LKA ST ELonTwa Y, &
FOFERTIE, MIISSEEGETTH o 725 IR Ll
BIIZT Ta—F %2 fTo 72 bl Tld e\, SLRAEE
R HBD &\ o 7= TR Fe kM <0 JE B Y R 35 & OV i 7T
BRI A Lo b DEER By 72, Bl
KA AN & B BEROTE~DHED o720 T
B ORI LTI, IS0 2 5 <0 S B 0 6 5
L OBRTEAHE ST v s 52 SmE L ik
BERETT /85 X — & — 3 Rl & B B0 A Cd

R2 A AMARNIR§ BWARLD RO LR

R K SR A TR RT A p-value effect size (r)
SLR 1.07+0.09 1.01£0.07 0.15 0.45
HBD 1.10+0.30 1.02+0.03 0.42 0.18
Hm 1.03+0.15 1.27+041 018 0.42
JE S 1.04%0.03 1.12+0.23 043 0.25
T IR A A 1.00+0.09 1.04+0.13 0.46 0.16
EIREN N0 0.940.04 0.980.02 0.15 0.31
IR 0.98+0.19 0.99+0.03 0.82 0.05
ML 7 1 1.14+0.23* 0.9420.14 0.02 0.71

mean*standard deviation, SLR: straight leg raising, HBD: Heel buttock distance. *: p<<0.05.
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Effects of High-concentration Hydrogen+Oxygen Gas Inhalation on Lower Limb Hemodynamics,
Muscle Flexibility, Joint Range of Motion, and Vertical Jump Height
Study Using a Single-blind Crossover Study
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Objective: This study explored the association between lower limb hemodynamics, lower limb flexibility, joint range
of motion and vertical jump height due to the inhalation of a high concentration of a gas mixture of hydrogen and
oxygen.

Method: We investigated the effects of inhaling high concentration of gas mixture with hydrogen (Ca. 68%) and oxy-
gen (Ca. 32%) and an air (placebo) on blood flow and physical function in healthy adult men. Lower limb blood vessel
diameter, blood flow velocity, straight leg raising angle, heel-buttock distance, ankle joint range of motion, lower leg
forward tilt angle, and vertical jJump height were measured. Statistical analysis was conducted using a two-way anal-
ysis of variance for two factors: inhalation gas and timing. Furthermore, the ratio of each measured item before and
after gas inhalation was computed and examined using the Wilcoxon rank sum test, unpaired t-test and Welch test;
p<<0.05 indicated the statistical significance.

Results: No interaction was observed between the major effects and/or any measured items. Regarding the ratio of
each measured item before and after gas inhalation, only the blood flow velocity ratio was significantly higher after
the inhalation of a high concentration of hydrogen and oxygen gas mixture (p =0.02).

Conclusion: Inhalation of a high concentration of hydrogen and oxygen gas mixture may elevate blood flow velocity

in the lower extremities.

Key Words: High concentration of gas mixture with hydrogen and oxygen, Blood vessel diameter, Blood flow velocity,

Muscle flexibility, Range of motion



