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The effect of treadmill exercise on the circulatory system and body composition using
by reducing weight bearing with the air pressure

Shigeru YAMADA, Kokoro SANO, Saki NAKANO and Hitomi FUJITA

Department of Food and Health Sciences, Jissen Women’s University

Recently, a method to reduce weight bearing by pressurizing the lower body sealed below
abdomen was developed. This method is expected to be used effectively in the fields of medicine
and sports. Hence, we examined the effect and the safety of lifting the body with air pressure on
heart rate during the running.

Experiment 1

Influence of change in air pressure on the circulatory system and body composition. The subjects
were five female college students aged 21 to 23 years. The experiment was conducted from 5
to 20 January, 2015 using an exercise machine equipped with weight bearing reduction system,
DREAM HUNTER (Showa Electric Co., Ltd.). Before the experiment, the subjects were weighed
on the exercise machine at no pressure as baseline, and then at 10, 20, 30, 40 and 50% increase
in the air pressure. Each subject ran for 20 minutes at 50% HRmax intensity, and then at each
air pressure. Ten minutes before, immediately after and 15 minutes after the run, the subjects
heart rate was measured using POLAR RS800X and blood pressure was measured using CH-608
(Citizen Systems Co., Ltd.) Body composition was measured at the beginning and end of the
experiment using INBODY 720 (Bio space, Inc. Ltd.). With the increase of the air pressure, the
mean running speed significantly increased. However, at each pressure neither heart rate nor blood
pressure changed. Compared to baseline, body weight significantly decreased after running at each
air pressure. From the results above, the method of elevating the body by air pressure did not have
an effect on the heart's workload in the short-term.

Experiment 2

The subjects were the same as experiment 1. The experimental period was 12 days. The body
composition was measured at the beginning and end of the experiment using INBODY 720 (Bio
space, Inc. Ltd.). Heart rate was measured at the same three time points as mentioned above. By
day 12, the heart rate immediately after the running at the level of 50% air pressure increase was
significantly lower than the baseline level without the air pressure at all of the running speeds.
The heart rate 15 minutes after the running showed the same only at higher running speed. Our
result suggests at the change in weight bearing with the air pressure may be an efficient exercise
prescription in the long-term but not in a short-term.

Key words : body weight support exercise (REEFafiiEB)), heartrate (LHIED,
body composition ({ASHEAL)
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30 GAETE 0%RFORERBHOEL (EFTFH)

LA L, 80m/ 4y & 100m/ 433 EE AT, 100m/ 43 &
120m/ 43 B8 AT, 120n/ 4> & 140my/ 4338 BE 1T R
RE, EEOERDRVGE TIEFRENICAERERER
Hohienote, ik, RAFEOEWNILSHEEIC
DNWTOFITHRER UL, HWEDEVIZ X HHEH
RLHEOEMIZAGNA D, BWEOERDBWES
SRR R BRI R o Y,

311T1E, AR 0% DEITIEHEOLEEE
HEE Z LR LT, 80m/ 4y C 82.6 £ 5.842 bpm,
100m/ 45 3% FE T 84.4 + 11.482 bpm, 120m/ 4y 3 £ T
83.3 & 7.357 bpm. 140m/ 2ri&E & T 87.5 & 7.575 bpm,
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(bpm) N.S.: Non Significant *:p<0.05
160.0 4
(bpm) T * 1
140.0 - NS, 1600 9 | * 1
1200 4 ' T T T T 1 140.0
100.0

80.0
60.0
40.0
20.0

0.0

80m/% 100m/% 120m/% 140m/% 160m/% 180m/%
31 GTTER 0% EEDEE R LBHDZEL (FEITI1549)

160m/ 43 3 BE C 93.6 £ 12.976 bpm., 180m/ 4y i £ ¢
91.0 & 5.859 bpm Th o7z, TR TOHEEMIZHB VT
RN A B R EI A N7,

b) REHB50%DHE

32 1213, ST 50% D EITRIO L3 & HEE =
LR L7z, 80m/ 433 ¢ 88.4 =+ 11.879 bpm, 100m/
S0 E T 86.9 &= 12.768 bpm, 120m/ 43 ¥ ¢ 87.1 +
12.242 bpm, 140n/ 4338 B C 88.3 + 12,151 bpm, 160m/
5738 % "C 88.8 &= 14.125 bpm. 180my/ 4> ¥ FE T 86.3 +
8.746 bpm ThH o7, TRTOEEM THELEER
EIXHBLNRD 5T,

(bpm)

160.0 - N.S.: Non Significant
140.0 +
N.S.
120.0 ~

100.0
80.0
60.0
40.0

80m/%* 100m/4r 120m/%> 140m/%> 160m/%> 180m/%>

32 RWES0%BEOEERLMBOEL (ETH)

33120, AT E 0% D ETF O L HE L EE
T LI L, 80m/ 4y #EE T 1015 £ 9.913 bpm,
100m/ 43 B BE T 107.9 £ 10.465 bpm., 120ny/ 533 FE ¢
110.5 £ 11.620 bpm, 140m/ 43 ¥ £ < 116.8 = 11.943
bpm, 160m/ 43 3 B T 127.9 = 11.327 bpm. 180m/ 4y
TR T 124.7 £ 7.095 bpm T - 7o, 80m/ 4y 3 £ &
160m/ 4y BB, 80m/ 43 B % & 180m/ 4y 3 BE 12 380 T
BETENCE BRI b (p<0.05),

120.0
100.0
80.0
60.0
40.0

20.0

0.0

80m/4 100m/% 120m/% 140m/% 160m/%> 180m/4%>

33 SRIEE S0%REDRER AR OE EITF)

341T1E, SBTFE 0% D EFT 156 5% O LW
B T LT LT, 80m/ 4y M EE T 81.6 & 12.464
bpm, 100m/ %y 3% £ C 76.8 + 8.988 bpm, 120m/ %3 3
T 80.7 & 12.485 bpm, 140m/ 43 EET 79.9 + 11.180
bpm, 160m/ 43 FE G 87.5 + 11.167 bpm., 180m/ 4>
BT 80.3 = 8841 bpm Th oz, TRTOHEMIZE
WURETBIC BB R EIT A D h o T,

(bpm) N.S.: Non Significant
160.0 -

140.0

120.0 4 N.S.

100.0
80.0
£0.0
40.0
20.0

0.0

80m/4> 100m/%3 120m/4y 140m/% 160m/% 180m/5>

34 RRE 50% RDRER LB OEAL (BT 15 218)

c) HAFED L

35 1THE, PR 0% & S 2 50% D EITRIO D
WMBEEEZ IR L (BUEER 24, 27 &%
NENFRR) . DTN OMENICEEREITZ AL
o,

B3] EBLFRE AERERLEE S 5, 2016 23

(oo N.S.: Non Significant
180.0 4
160.0
140.0
120.0
100.0
80.0
60.0
40.0
20.0
0.0

80m/4> 100m/% 120m/% 140m/% 160m/% 180m/%

[ 35 @iERRCHLBBROEL EITHD

36 1213, ATTER 0% & AATEE 50% DETH DL
R EE T LR L BEIER 29, M 32 & Eh
ZREEE), 120m/ 4y, 140m/ 4y, 160m/ 47, 180m/ 4y
FIENOEE DO REICHFIICE BRET A
B (p<0.05),

N.S.: Non Significant

(borm) *:p<0.05
pm sk *

80m/4> 100m/%> 120m/% 140m/% 160m/% 180m/%3

K36 REERCHZORBOEL ETH)

37T, SR 0% & St 50% D EAT 15 5
DL EEE T LR L (@R 30, K33 &
FhENREE) . 1400y 4y, 160m/ 53, 180m/ 43 DR
HRICHEICHERET A LN (p<0.05),

(bpm) N.S.: Non Significant’
180 *:p<0.05

160 1

140 +

120

100
80
60
40
20

80m/%> 100m/% 120m/%3 140m/43 160m/ % 180m/%3

37 GREERCHABOEL (ET1579E%)

d) FEFET - ETESE - BT 15 AR O
38 1%, RME 0% DHE OEITAT - EITER -
EIT 16 % OB EEENICR L (BiETR
29, X130, @31 &FNENRAER), 80m/ EERFOD
FITEAL & EIT 15 45%. 100n/ D EEROEITHTE
FEITEE. 100/ 2 HEERFOEITEE & EIT 15 D&,
120m/ 4y BEEBE D BT BT & BFTE %, 120m/ Sl R
OFEFFER L EIT 15 5%, 140n/ 2 E ER O AEFTHI
LAEITER., 140/ FEEROETER L ET 15
%, 160m/ 40E R OEITH & BT ER, 160n/ 573
RO EITE S & E1T 16 5%, 180/ 4 EERF O E
1780 & EITERS, 180m/ 2 EERFOEITER & E1T 16
BHBICBVTHEIHUICERRENRS B (p<0.05).
N.S.: Non Significant  wiETTHI

*:p<0.05 aEfFP

SiETR
(bpm)
180.0
160.0 -
140.0 4
120.0
100.0
80.0
60.0 -
40.0 1
20,0 .

0.6 -

80m/45> 100m/4y 120m/4y 140m/4> 160m/%y 180m/%y

38 SRR 0% DREDESTAT - EITH - EIT15 0,
DOEHOEERZE(E
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B 39 1Cik, SeRTEE 50% DBE DEITH - EITESL -
TEAT 15 4318 O LS A BE RN R L, 80m/ 433
BFODEATES & BT 16 4501%., 100m/ 5B ER O £1F
Bl & BITE . 100m/ 23 3E BB O E{THE % & EFT 15
S, 1200y S EREERF O TR & EIFEE. 120m/ 4y
HHERFOEITHESE & 1T 16 5%, 140m/ 4S8R D
EATET & BATERE, 1400/ RO EITE % & E17

><T¢}

16 5314, 160m/ 4y I D E1TRT & £ITEZ, 160m/
STIREREOEITES & E1T 16 5%, 180m/ L ER:

DEATATE EITEE., 1800/ 45 ERF D £FTE % —

EAT 5 A BRICBWTHEAMICEBRER LN
(p<0.05),
N.S.: Non Significant  w7EfTHEI
*:p<0.05 T
(borm) ST
180.0 - N

160.0
140.0
120.0
100.0
80.0
60.0
40.0
20.0

0.0 -

80m/ %> 100m/5§ 120m/% 140m/4> 160m/4y 180m/%>

39 SRR 50% DEEDELTAT - FEITH - FET 15 Hk
DB OEERZEL

3—-2-3.
AR TOFEROZE L

IR SARIE, EORMRTHEEZ L 2T
Gt 13 [A) EATEAT - BICHHREZFRI LZb T
H5D,

a) hEICNT %

B 401213, MABMEOFEDOFHEE R L, 4
R 6094 & 3.7273kg, /A% 51.00 = 3.7303 kg Th v |
TFEERIC IR R BB A DR - 7,

N.S.: Non Significant

(g)
70 - N.S.

60 -|

LN T A#®

40 NAFETOREDEL

b) HIERICH T 5 e

M. MARMEOERIEHEZEE TR LI,
FHEER TR Uiz, ARG 0.245 & 0.025kg/kg, A%
0.235 £ 0.031kg/kg TH V. FEHEMICITHARI2HE
BENALN P T,

(ke/kg)
0.300 - N.S.

0.250
0.200 -
0.150
0.100 -

0.050

0.000

I AT Tt A#

41 NARRTOREEFEDE

c) BRHERIIHT 5%

RIS, BERHEEARE TR LU EYEER L,
S AT 0.409 + 0.015kg/kg, 4 Ak 0.414 + 0.016kg/kg
THY ., VHERICIIEREERIA LN
7=

(ke/kg)
0.500

N.S.: Non Significant

g 0.400 -
)
f=
U 0.300 -
2
B
& 0.200 -
5]
=

0.100

0.000 -

T ABT A

42 NABBTOBRHEDEIL

d) PSRRI 5

43121E, MARIBOERHARZEETHRLL

SEWE AR LTz, I AT 0.0337

=+ 0.002kg/kg. A%

0.0342 + 0.001kg/kg TH Y . FEEMICITFERE
EEEHR LN oT,

(Ke/ke) N.S.: Non Significant

0.0400 - N.S.

0.0300 -

0.0200 +

HES SO <+ SHB BF

0.0100 -

It AR

43 NARRTOERH

B 44 1ix, MARIBOERSRNED THHEL R
L7, S AHT0.0327 + 0.003kg/kg.

0.002kgkg TH VY, FHHERIZ
LR Do T,

A%

REDZEL

I At 0.0330 £
IR R A B

(Kg/ks) N.S.: Non Significant

0.0400 -

0.0300 -

0.0000

It AR TTAR

44 N ARIERTOERHRASEDE

e) MAFHRRIZNT SR

45120, AR OEHGHEELZ AETERLE
T AR LTz, AR 0.118 £ 0.003kg/kg, I AL
0.120 £ 0.005kg/kg TH b, FHEBIITHEHIICHE
Biamn s bz (p<0.05),

(Ke/ke)

0.160 -

ﬁ; 0.120 o

0.080 -

i St

0.040 -

RS

0.000

It AR ST AR

X 45 NARBRTOAMGEREDNZEL

46121, NMARBOENFARZEETHRLE
SEIEE R LTz, ST 0.119 & 0.004kg/kg, T A%
0.122 = 0.006kgrkg TH V. FIIEMIITHRFTHITH
BREmMAL bl (p<0.05),
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(Kg/kg) *:p<0.05
0.160 -
*

K o120 -
k-1
»
16" 0.080 -
)
B
@ 0.040 -
=

0.000 -

T AH A%

® 46 NTABRETOEMHAEDZEL

f) BRI 5 HE

B 47T iid, MARBOESRFHNELZKETHRLE
PIE AR LTz, M NET 0.325 & 0.007kg/kg, It A%
0.326 + 0.007kgkg TH Y, FHEBNIIHFEIRA
BRI LRI T,

(Ke/ke)
0.500 4

N.S.: Non Significant
0.400

0.300 -

0.200 -

B3SO < Sl BF

0.100 -

0.000 -

AR

fr A&

47T NAFIGRTORBEGEAEDZE(L

4., EZ8

FEBR 1128 T 50% HRmax TEERMEREZLE X,
=V T332 LI N> THRERBD TS L%
TR LT, ZOFRANE, RAERORERSE? LIV E
DREDIZEDbDOTHB LHEEEIND, Thbb, 2
EXMENRE CIEBESHRTIZLICL5D
DEZbND, ZTOERBFIZOVWTEIFRHTSHS
B IE S Y I, TS 2 LI ko TETERIC
Lo ThMPARECFERBAEREL T D, 0

FRE UTHRFICE Y =R F—F e L TALERIE
ZEVEFALEZZEREZORDE LTINS, &
bz, THROBERENGH R SERZTTET 5 Al6E
HETRL TS, KRR Lo, EEHRE 0%
HRmax (272 % BRELHEICE L OHEEREE L E
DOWEEVIRITEN BB DTN T, HEOEHEITH
FENCHBICHEM LI LZZ bk, EEBENRAER
OEFITHENEN L EBNREORDEHFE LY
DEEZ LD,

GBI P BEROBIETH 5 NI RIFTHE Lt
L7, ZERNEZ DL 0N L#ED mEIC 7T
BEIYEEIN 2o, ThbbEERMED—
RFRO72 AR v THERBR BV TV & LT, RO
MEEEZHDIEEOEBETI ) »>T0, E-BHEZD
METSRA R 222 CTOUGHEME, FRERE Tk
ERBCERS2hol, Thbb, Afkc, ME
ITEBTRE TH D 50% HRmax IZIEFE L, EAE—F
REENRITIKTE LRV Z LKA L, TAS © i,
BRI L DR MLy FIABTIIR T MRS
BIZ oW THRE LTS, FhIC L5 EEITZERE
TG & » TIGHEIRE, IRIEE L b R&
REAENBRNZ LERLTWS, LALRRNS TR
#, KER O MAITZESEMTEOKICHE, FHEHE
WHBIZRDT A E2RLTWS, £io, KEAR
DHEZERDPEREDL " BHRHENLED>ThH M
FERDIHFIC KX BB RN L 2HE LTV S,
E7z, W6 Y 3 EFEINC L D RAABITIEO R
ERIGEZRE L, TOFCIUERImE, HHIEYmE
DREFFENEHD &, BED 0%, 25%. 50% 5
BOIFHETEL, ZEFFO SBP, DBP 13, 1F1F—
EEZR LT, —F, EERCBIT 5 SBP EIHHIT,
50% R COEBIMEFICHE LABICEBEZRL
7co F7-. DBP OFHMEIL 3 HHTIZRBWT, EE
e BEREE CHETNEEEERD b5k,
HR OB 3 RARMICHHN A EEZIRD LN
RMofel LTNWD, 20X HICERFIEICL > Tl
ECHT D RETRRY, BEENEEEEETIIRARD
bOEEbNhD,
Z2IEFRNEIEIC X B5mas DI RiE T 885
WTHDAEUT 1 0 D S ICllE L, EBhAT - EEh -
B 16 MO EEE Uiz, AfFRAL Ik
ETEEBICBW T, EBERTO.LHEO ML E D4

UREwRY) EELTRY
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WEICBOWTHDRENRAEERR LR 212, [
B EB T O LE R O EEMEIL EORMRIZE N T
GERREEEIIRON D 07z, EIHE 16 DL
W OFEHEIT EDRMREICB VT HRETH A EE
R BP0 T, L LR bEERMICE 20
okt AREIBE SN R oTeh, EBICLSE
WIS N, S DICRRENMENES, BEIESEN
RN &SI LT, L EOFEBRZEERIMNEIC XY K
EREA L TH MR LIS LTIz EEER W
CEANHIB U, E7-EBR 2 TIE. AE 0% &g
£ 50% D EITRIO LHEUIRFTICE B R ETA S
NPT, IR 0% & iR 50% D EITER
OB E T 120m/ 4y, 140m/ 43, 160m/ 53, 180m/ 43
DR REOFEHEICHAMICEERIETRZON
7o & DHIZHRTTE 0% & R 50% DE(T 16 FHED
DT 1400y 4y, 160m/ 43, 180m/ 43 D F iy B fE
MBI R E ERIK T A b,

NEB Y, KES Ly FILORESE 100%,
75%, 50%IZB B LFEE O FENE, BEE 4km TE
N1 107.38 £ 9.04, 102.75 +9.21, 98.13 = 5.96bpm,
B 3K 2km T 3L F 1T 94.00 £ 5.66, 9.00 = 6.87,
85.25 = 7.09bpm T o7z, LD SR BES B
MrofERE, HITHE L MERORAEEMIAE TR
B, SITHE L WEEOTIHREIFTE CTH-
e EHRELTND,

FThRbBEEREM b Ly FI A ETOSHTIZEN
T, WEEROEKTROSBITHEE DR TS LD
B ERD, AFOBRER L, 2O L5, EF)
MAGENSET L BE, HDEVIEEEE (AFR—VE
EHET), BEE, K LTH, HITEREROHE
REBLESED L CHEYRETRE TORT - BT
HEERBETEAbDOLEZ TS,

SE X
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