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A study of Training on the Circuit Type
—On the Effect of the Body on Method under Submaximal Intensity (1)—

Shiro OHARA

The purpose of this study is to investigate how the circuit-training method under sub-
maximal exertion has an effect on the body. The circuit-training consists of 18 items and the time
of the training was set up to be lengthend 1.5 fold times of the total-time required. Average
values of training time (N=6) was 1647+ 36 seconds and average values of heart rate in training
(N=4) was 148.4+15.3 beats per minute. Six male students aged 18-22 years were served as a
training subjects and the other two male students aged 22 years were served as a control
subjects. The training were had for 3 times per a week during 6 weeks. The results obtained were
as follows. In measurements of the agility, stepping (R. and L.) and side steps improved
significantly by 3.3%, 3.9% and 4.59 respectively, while the change in tapping (R. and L.) did not
change significantly. As for measurements of muscle strength, back strength, grip strength (R.
and L.), elbow flexsion strength (R. and L.) and pectoralis major strength (R. and L.) improved
significantly by 3.7%, 4.6% 6.4% 4.2%, 3.4%, 11.8% and 13.0%respectively. In measurements of
anaerobic power, maximum power staircase and maximum power stircase per weight improyed
significantly by 6.9% _and 5.1% respectively. Average values of aerobic work capacity i.e. VO,
max., VO, max./wt, VE max., O, pulse max. increased significantly by 5.3%, 3.8%, 5.1% and
5.6% respectively. HR. max. and O, removal did not change significantly. Anthropometric
measure showed significant increase in girth of upper arm on flexion (R), girth of fore arm (R.
and L.) and girth of thigh (R).
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VO; max. 3.026| 3.515| 0.156| 5.33|_ 2.629| 2.579|—0.05| —1.80| __ | . __
O OROK SOEOK | 30%0%0%
Wmin) | 8| 0.38) | 0.2 | 0.0 | a9 | * 21 0.00 | 0.00) | C0.0) | o) | HHH | HORRA
V0, max. /kg o | 2] 4971 16 3.8 s | o | 461 447114 [-32 _ B
(ml/min./kg) (8.6)|(7.6)|(1L.D[C(3.D o (4.5 (5.5 |(1L.O|(2.0
HR. max. o | 1924 1916 0.9/ 0.4 _ , | 1915 | 191.4[—0.1 [—0.0z] —
(beats/min.) (4. [(3.6)] 1.0 |08 (1.O|(1.O](2.9] (1.5
VE max. o | 18| u7o 61| 51 | [ 10240 10300 06 [ 07 | B
(#/min.) (15.3) | (19.0) | (3.9 | (3.3 - (9.9 (8. |C1.8)[C1.8)
0: pulse max. 157 165] 08] 5.6 [ . 13.7] 135|—02 |[-18 | _ .
(ml/beats) 6 (1.1 o |2 |77 2 (0210|015
0z removal 6| 22| 319[-03]-06 _ , | S15[ 80.6[—09 |21 | _
(ml/D (1.9|C1.00[C1.6) | (5.3 (2.1 C1.5) [C0.6)|C3.00
Total time 1146 1004 | — 142 | —12.4 [T
sec) | 8| 3.0 | 5.0 | 0.0y | 2.9y | FFHH
(=):P>0.05 (#):P<0.05 Ox¥):P<0.025 OCxx%):P<0.01 (i3 1 P<0.005
®7 PV —=vIEIBOHEBHREL
(1) Training Group, mean (S.D.) (2) Control Group, mean (S.D.) (—2)
Variables N | Before | After Change P N | Before | After Change P
SE. % SE. %
) 63.9 | 64.9 | 1.0 | 1.8 575 | 58.3 | 0.8 | 1.2
Weight  (ke) S lso| ]| as| e 2ol s ae| @
) 904 | 91.0 | 1.5 ] 25 84.7 | 84.8 | 0.1 | 0.1
Chest girth  (em) | 6 | "oy | 63y | ai5) | (2.1) 2lcon || al en|”
. . 76.6 | 75.5 | —1.1 | —1.3 71.4 | 69.7 | —1.7 | —2.2
Girth of abdominal (cm)| 6 | 110y | 1p 9y | q | 10| — | % cso|cen| el ap| | —
. 276 | 28.6 | 1.0 | 4.1 25.9 | 25.0 | —1.0 | —3.9
GlrthOfa‘;flf’th) RIS ol aslcen 2l |can| 0| en| | ~
emy L |6 | 272 w1091 | 1250 [ 245 |05 [-23 [ | _
) (2.0 (2| a.D]C6.2 (4.2 | (40| (0. 0.2
. 307 | 31.2 | 05 | 1.7 ] 275 | 274 [ =01 |—0.7 | _ [ _
G‘rmf“ppelfl >R' oozl 0olcin] ® %] 0| a9
arm (flex. Ll 304 [ 307 o2 o8| ], [ 26726 [—01[-06][_[| _
(em) * (2.9 (2.6)] 0.5 ](1.8 (3.2 (3.9 0.D] @D
) 2.4 | 26.6 | 0.2 | 0.8 ) 242 | 242 | 00 [—00 | | _
Girthoffore R 6 | 4 v (1 p| onlcoe| * [?ciolczy] 0o an
am  (cm) ple | 22 [ 264 [ 02 [ 07 [ T Tz [0 [0z [-06[_|
) (1.2 (1.2] (0.D]C0.5 ) (1.2 |(1L.D]| 0] 0.2
. ) 53.6 | 54.1 | 05 | 0.9 50.7 | 51.0 | 0.4 | 0.7
Girth of thigh RISy n|cam| 05 o 2l cen| 0ol 0]
(em) Llel 832 |87 | 04 08 F 1500 501 [ 01 01| [ _
) (4.3]C4.3] 0.]C0.6) ) (5.3 (5.0 0.2 0.0
. 372 | 374 | 02| 05 35.1 | 35.2 | 0.2 | 0.4
Girth of calf RG] sa]| 0.2 o 2l 30| 0| an|”
(cm) plel 2 3ra [ 02| 05 [ |, 3.4 |352 0205 | _
' (2.6 (2.D] 0.2]C0.6 (3.0 (3.9 0.3 A.0
Upper arm  Gomy | 6 | 83| 79 |—04 [=32 [ [ T2 9z [ 1o | 1wi[ | _
PP (3.5 (3.9 ] 0.0]C9.6) (1D (2.0 ] A.9|05D
121 | 122 | 01| 1.1 75 | 9.2 | —1.7 | —12.5
el —_ —_ —
c Scapula  (mm) | 6 | "oy | 57y | (0.5) | 4.0) 2l e |en| @olare
& ] 7.1 | 149 [—22 [-38 | _ 4.3 [ 140 [—02 [-33 | [ _
o | Abdominal - (mm) | 6 | (15 4y | (15 0y | (8.3) | 10.7) 2lom | o] 0] wn
Knee  (mmy | 6 | 15 | 92 [—23 |=1m.0[ 1,1 95 [ 86 |09 [-85 | |
(5.6) | (3.0] @.8]U3.0 (2.9 1] 0.8] 0.
(=):P>0.06 O#):P<0.06 Oxx):P<0.025 oxx):P<0.01 Cxxxx): P<0.005
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BRA Lk, FRUL, HEORRA REALEYE T & TH
SHIH B\ IEEEHICHEE, kX OR - BERERO
BAS e B E R R N2, HAMTEREN ORERE
EEEDOFRETNRTH LD EEZLILIBTH S,

ABFFE Morgan BPOER L ey —F v b o b —
= v 7 ICEEHL L 7o R A2 &, Submaximal 7o CE
+hH4—Fv bR bv—=vIrEEZ TOPV—=
VP HENMENOBRER H 5\ VR~ RIELREE
Bh U —=v s OEBRASE, V=V IRELER
fids & OBFICRIE L ABENERIC O W TERL,

B OBE M O BRRERETHDHAT v ¥
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V- = v RS E LR R RERE A
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—= v/ THEOREEECHELXRD T 5, EE
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KEEND36.2%, BARFV VI AL —FD64.7%ICH
WL AR T 1 EIBEO~NL ) v I 25H01 v &
—AAERBEBI0ERET S v — =V 7 THEORE
BEECHELRRDI, EELOIFFEEYRHRICBERE
X B AERMEN T —028.3%, BASELY VIR
E— F D27 5% M1 5 AR TS HORR v —=
VI/RBEEI LT A — & —T{Tkbhe, HHoRER
ErHEYRD T 5, Tz, HEL MY IFEER TR
IUORELTFARBELTATNWERENO6.3% 5 L O
6.2%, Ak~ E YV VI AL~ FD32.1%% X U37.0%1
YT 5 AR TOSEORR NV —= Vv /X HEE= L
T4 — 5 —TfTithe, WHORERECHELRD T
Wh, ZhHDOBEREND, BENERECHECH
TEEPLNDE NV —= VIS RDOWTEERLTRDE, K
EEE RS REREED60% L ETHITBEREED
DB LA, HdVIREREEEDHINEETH
NITEFHREA R LR b v —= v 7 a&HT
HHEDEELLRD, ozt E, FBHOERS

CA S

B (E28R) L THROREREREDE IXED
ErEAYMETLI LA, REBCEALESE
NEEEREL, REBKED, A7) v 2 —2%YT 58
HEBEbhs, Tihbdb, £RDEBEEREIGEHSE
KHKEBY, BELYD LD X D Dlehstes, br—
=V IIARGEBELL T, T, REEEOTEXTY
v a2 —ILEBHREIRELS 0B FRNIAERE R
IBEBEHTHAB, LicdisT, £ENEERERZOEE
REXFHILDOTHoEBbhb, EbIL, br—=
VI OBERIIZ200M DT V=V S AEBA LIS &,
—BUOREERMH RS TEBHBA ZHBAL T &2
THOAERERETHDHAT v £V 7 OHEICEE L
TbDEELZLNA,

FIEEE TR TR 5 EBMNER @S ICEFR
CEREE AR DR S 5\ A~ OMREED S
BIicH) 0 B 2N DBRT 590, 27, KIFEIEDSEE
FRHEROBHRLER I L THAIDENH 5\ LE
BEH =L F - DOBRENIKE CBEET 5%,

KEBRTHWIAT » © v 7 ORIEXI0BEOBRE
EHCTREEDYR TR, ElRoABEMHER BE X
h5Z & TAT v v 7o Performance 23a L35 %
DEEZLND,

KERERD L, KRBBEDIE-ELdbmEL T
eV BB MNTED A7 —D3EENRRD LRI, 2D
Lk, MBOREERECEEY RIS U EBNERE
L, HMoERB~OMEREROY B2 oE
EEBIT, EMRN=FAF -FAEOHEK L FREICD
HEYRE LD EEZBbND, UEDZ b, K
P =V Z7OABIEEORBEHED B\ IZA L - Vi
Chr—=v 7/ R e b bTHEN DL DTH -
bDEEZLND,

B2 Th % R, BHomhctrv—=v7
PRERDONIEGERSER), Larl, HBEzomE
DD BRI 5T,

~T A4V HT=B2R THA v —= v 7B 5 AR
BED NV — =V IREXRKHION%THY, Vv
— =V 7 ORERETEBHOBRICE TRAB IO
40~50%THAHIEL T B, T, (HHrtv—=v7
D Ry VR RE T 5 0 BRARE B (B KR 0 1 b3 5 AR SR ED)
WX U 7o S BRARME RS R 2 40~ 50 %658 BE T 1315~ 208
, 60~T0%38E TIL6 ~10BMANELHETHSHEL
T\ 5B,

H. Mellerowicz &2 [E) /BB DB EITIE, &KX
DR DFEEPERHN s BHIE OB & OENFREDR
BRI R EAEE L BB IO RETHZ EDMLE
Thd] LT 5, FEROEEG IRV RS &L, &
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EEAVAER (RZ2 7 v b e X=X, H—n, Fv
Fe)7h, 35501 4X) TREKHNTDI0~60
%DEREATED, ~T4 VvF—LOIEHETS v
—=V/7RELEOHEERBETH b0 LBbhb,
(F32R)

BRGEREIEEYRAVWLEBE TR —8fFeo ¥
1.5~3.08Thh, —EEU Y ORFHNMEREIIR X £
10~20MEOHBETH - 7o E7c, fLOEE TREHD
RAFFRFREI D 10~5080R & RESE TH » 7cfcd, B+ v
— =V 7 CTORBREE B EIR TV IcbDEELD
ha, Lo, B R AR Dbhieh o7l & I13E
HEBOER LCEAE - bDEEZBNS,

# 71 D Performance iz 5 2 5 £ BRI ER IEFHEAL
DR E I, WEREBOEFN L AE OB, KA
DEONBEE 5, AKRTE, EORFHBEELTHN
DEENBDLRICHBIET S &3y, Lk
L, HEOTLERGE LTS E, KTREEDOELE
BT (R7ER) EHHR X ORibEHo BRE?

BIAELELLTWB, o nb, £BPLE
LELTHROENE LD LHEIND, L2L,
BEXY OF PR THEE, ARRALAZD LA
FREAPFTOEETH s EE 2N B, K2 MHEFTE
24 ALEEMD O LB E OMEBIBEGRY Ricb o
Thod, MEDOBRIIAER (y=—0.602) THot, &
DBAGR A _EEIE #) O MERHE T B4 BB R AR
Bhilshote, LichisT, EEOHHELEREES +
V==V 7 ass5 aTlhholcl EMNHBALL,

H2. bpv—=r7/F(n=6) ORPHERFH
EHREY D EFUR i) O B%

¥ =0.862-0.0003X

~ ( X

» r=-0.602) %

N\
R7 064 ~2 N
g4
EH
)
:’ e O Before training
M 05 ® After training ®
] )

% :P<0.05 (o]
& = <
ol

T T T
1000 1100 1200
WA EREM (sec.)

WMEARATEE N DRE TH HIEE 7 —CEL1RD B
hic(R58B), @F NI v — b —=vr kTl
BECHEDT, HAVEIAE - FETO—ERIA S -
ERONT LD, B LARKHHIDI0~60% &\
S FRENAERERAVBE L ENNT —FEDDAEITLD
WMROTHBHZ EERELITL T 5,

Ft, EEIAT— U —=VIZOERAELLT

[ZhZhOBEN R RAD 5\ L MIGEVREETfT 72
ST LEFRAETHIDTH S LtbRT B, KER
THEXAVCERRTOAM YR ASEREH KT
SHEMPETRNERDIBDTH B, £&FOPDIERHL
R KHD30~60% DEEATOMELRTTH - 1=

(KR3IEBM), ¥, tVv—=vIs/OBRICIEEY &R
LTHEBEEDT I, bk, EHER LTS L
LT, 121208FX &GV RETERT 5 &
S51IC) EEEL T, Lo T, BB A7 —1c b L
—=VIHREBDHILI L, AT - —=v IR
PRIEVCREEE ALY — FOLGEISHRELET 2EERD
LDTHotcbDEEZLRS,

MR 7 — (MERREIC K E IR RET LA
DORHICHFETH=RAF—FEOKE EAT RAEBHE
EUTHET 5™, £ 10, FAMMEBEO = 5 1 ¥ 5
BOoKREIHDVIFABUEBRABOKNE IHFET
5%,

R. Margaria &'"WiIBEE 3 LD <7 — R T
B EBMILEY OSBRI X BIFLERENOIREL L CHIE
LT3, KERTHE»FED 27 — BB kA LR
BObONIZ &, FRKTFTEHTOF—F v b o bL—
=V 7 DR ORBRILE D= F L ¥ —FE BT 5
AERCHEEY 5 2. b DL Bbh 3,

T, FAMEMRAROHEALHRIRAbDLH
BXh5,

BEOI T&HFHAMEEDLAED v —=v L
LT, HEOHEBELEMTES LS L HH, BX
Wi EEBS TR biwvJE LT3, 2% b,
Submaximal KFEETYH —F v Rt v—=v 7%
Tis-> B ETH, FRFEBRBRLTHHEL, BB
TOEHE LTI L COhEAEETRBEDTHSHD
EBbh3b,

FAEE), BEREERR X OEMERIC L - THEER
BN EEEX B LHEE LRI OV TORERIE
TIREL CHE SR T B TR D DD
Hiz X hiE, BER70% VO, max.Ll ki -
35 ~200 M CHRREREN cELYR T Y, BEY
60~40% VO, max.ic 5 - P 1120~ 905 T £ 1
CHERHTD, Thbiy, KEBCAWERVAE
ERD S DOAMRMEIFEC S EBNERCIIIS
THEN VDD EE 2, APROME & BICELIL
TeBgE & R L Tt

MBS EOFE 2R 51282% VO, max. (LHHIC L
T1728/4) ORET1IES %, B3E, 6:BMD v
vy FINERID M —=v /& T, ZDER,
VO, max./wtidd. 1%L e, %, BARSE I
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MAFRD bt b O OBKREIEEICIFELRD bR
Prode, BHEELVIFEE S TIZ60% VO, max.cify
TAWECTLH1E, 205/, B6H, 6BMEOBEKRE
IANTA—R LB NV —= VI BTbE I, £D
&2 VO, max./wt.i36.3% DM % b, HR max.%
X 000, removal (3L ERD T T\, AR TOM
EREZI VB, BELRABETH-T. Titbb,
O (N=4) L Tl48.448/% (77.5% H.R.
max., 64.4% VO, max) T, bVv—=v7hoLiEk
EEEIF3E12130.0~170.048/5 TH - 1o Rl L&
DEDEHELSFHN=6)LC2T52THTH o1,
DT 3ME, 68, F18ED Vv —=v I EfTi
LA, ‘./Oz max., VOz max./wt., VE max.,
%X 00, pulse max.CBREEXBE»I, Lirl, HR
max. t O, removal IZIZBIERN1BD b e -7 (F6
B, 2 h b DORERHIR L icHEE O LR L ks
RERLTW5,

BRI v & —DTi360% VO, max.cAfNT 53
ET30o0Eotv—=v /7 3FEED v —=v I TH
D, EEEAMO IV —= Vv 7RG T AEHFE L
LTHRRL T\ 5,

AR CHEBLIEY—F v bR bv—=vrkikE
BOERMShEEOHECEL, TR - BRER~T
BEREEML T b DEELLNS,

313 VO,max./wt. & BT ERR O MHBIRTH 5,
VO,max./wt. & @7 BRI & O EBBIHEARD b A
(y=—0.609, P<0.05), +—* v VEB»KTT5Z
TRIBSHERHE L TRIII->-TWB3DEEZDR
Be LIchioT, bVv—=v 7Rtk CHBATERBICER
DD LMD IR - EREBEROBES KECELEL
TWicbDEE2bh 5,

B3.bv—=rv7s7®%(n=6) ORFHBEREM
CHELI)RAREEREOB &K

60
—_ @
fs °
E
=3 o
= 504
E o °
*
g v(:rol.s —ox):sxx

1 (r=-0.609) %
8 40
= O Before training
@ After training
30__4: % :P<0.05

i T T T
1000 1100 1200
Training time (sec.)

R £ B
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BEEIC D oD LABHNEEYE L Th b,

AL IZ X 5 Submaximal i@ ETOHO Y —F v b
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max. D IO ER L FRIERE & BRI ORENR
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EARDLIT, FABRKEOHANRDLh B &
P65, VO, max.o B REAED SR D E L\ 5 X
DABKEOHRICIBDDEELBRB, Tabb,
csks T 5 MBHIELE VS XY b, FRIZEIST 58
DRI X B BBEOEMEREL TWBEE 2L bR
%,
FIR G OED 1 BoWBTERLETOBREYRE LA
DERT SO TUEOBRO—EE RicbDTH B,
AERCECTBERRCAERBD ORI LTV —
=V IR I - TLEOB X BMEE S, ToOBERIHE
ENIZERTETHLDOTHA 5, Uk, HE - TER
BRI EBHERO—CHFFELYRIE LI LT
B ERoOM ECIFEYRIELI-b0 L BbR
5o

MROZEEH B &, B ERRAKBCE), fibik
KB (BLk) BIOKBEKE () whEEic#Eny
BDl, ThLEBHNCHEE R E LA & OBIFRT
BB E, BHIBEHTHELENED R TWBEZ EnD,
BB OMEEN L V— =V 7 DEERD bbhicDTH A
5, KBEBAE (£) oW TIXEENTR L,

BELEREDTRTCORUECHEELBYHRD b
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P HH405 BRI FFA S8R LR AT &%
BDC, BHP=FAF—HL L THAZhIERETH
BT EE ) pIbE T 5, AEROEFRE 305
MThokZ tbhbl, =31 F-—JRLLT
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T olcDTHAHH, Tihbb, BEEHIEH=RALF—
OHRLP=FAF—FELE LTEV T b0 LHEIh
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DEDHERLIEENL IV —=V I/ RNED =R L F —
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