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A study of Training on the Circuit Type

——On the Effect of the Body on Method
under Submaximal Intensity (2)—

Shirc 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 31 items and the time of the training was set up to be
lengthened 1.6 fold times of the total time required. Average values of training time (N =6) was
21304283 seconds and average values of heart rate in training was 138.4+16.0 beats per minute
(subj. T. K.), 138.4+14.5 beats per minute (subj. S. S.).

Six male students aged 18-19 years were served as a training subjects and the other three
male students aged 18-22 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 (L.) and side steps improved significantly by 3.4%
and 2.6% respectively, while the change in tapping (R. and L.) and stepping (R.) did not change
significantly. As for measurements of muscle strength, back strength, grip strength (R. and L.),
knee extantion strength (R. and L.) and knee extantion strength per weight (R.) improved
significantly by 1.79, 4.8%, 3.6%, 3.8%, 3.0%, and 3.19% respectively. In measurements of
anaerobic power, maximum power staircase, maximum power staircase per weight and vertical
jump improved sigpiﬁcantly by 4.6%, 4.5%, and 4.4% respectively. Average values of aerobic
work capacity i.e. VQ2 max., VEmax. and O, pulse max. increased significantly by 3.1%, 2.8% and
3.09% respectively. VO,max./wt., H Rmax. and O, removal did not change significantly.
Anthropometric measure showed significant increase in chest girth, girth of upper arm on flexion
(L.) and girth of fore arm (L.).
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Subj. Age | Height | Weight meg. meu/MA H R max.

(years) | (cm) (ke) (1/min) | (m¢/kg/min.) | (beats/min.)
R.T. 19 168.8 | 61.5 3.290 53.1 195.7

5 K.Y. 19 171.0 | 58.5 3.280 54.8 186.8
’f: T.K. 19 169.2 | 61.0 2.950 48.1 186.0
E A.S. 18 168.0 | 78.0 2.775 35.1 189.4
E M. S. 18 173.4 | 64.0 2.495 39.9 194.6
S.S. 18 168.7 | 61.0 2.660 42.9 197.8
Mean 18.5 | 169.9 | 64.0 2.829 4.8 191.7
(S.D.) (0.5)( 2.2)| (7.1) (0.380) (8.8) ( 5.0)
o MM 22 160.1 54.0 2.329 43.1 191.4
i 0. 0. 18 166.7 | 75.0 2.629 35.1 190.2
Sl N 18 170.2 78.0 2.712 34.8 191.4
Mean 19.3 | 165.7 | 69.0 2.556 37.7 191.0
(S.D.) (2.3)] ( 5.1)| (13.1) (0.202) (4.7) ( 0.7)

C. group= Control group
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(1) Training Group , mean (S.D.) [(2) Control Group , mean (S.D.)
- T Cn C
Variabes N [Before | After ange P N [Before | After hange P
S E.| % S.E.
A 745 | 77.0 | 2.5 | 3.6 | _ 3 1650 | 03 B
Tapping Ro1611002) [(10.0) 1 5.1) |( 7.0) 31706) [( 2.0 |( 2.1)
69.2 [ 69.7 | 1.5 | 12| 7 1570 | —0.7 _
(beats ) L. 169 72) |(10.1) |( 3.7) |( 3.9) 31735 (6.0 |( 2.5)
4 57.8 | 59.7 | 1.9 | 3.5 | 3 |83.0 | -0.3 B
Stepping R8T (5.5 (3.0 ( 6.1) 31%5) [(3.0) |( 3.8)
54.3 | 56.2 | 1.9 | 3.4 | 50.7 | 0.0 B
(beats) L. 16|70y (60 | 1) [ 3.3) ] X [3 ("3.5) |( 2.6)
. 6.8 | 48.0 | 1.2 | 2.6 | 0 1397 | -0.3 B
Side step (beats) | 6"y |('373) |( 1.0) |( 2.5) | * |3|( 2.7 |(C4.0)|( 4.0)
Strangth (Back ) 611527 |155.2 | 2.5 | 17 | | ,]122.3 |122.0 | -0.3 B
(kg) (22.7) [(22.1) | 2.3) |( 1.4) (15.8) |(13.7) |( 2.1)
Strangth / wt . ol 2.39| 2410 0.02] 109 _ |, 1.78 |-0.01 B
(Back ) (0.31) |(0.32) (0.05) |(2.39) (0.16) |(0.20) |(0.05)
50.7 | 53.1 | 2.4 | 4.8 | .. 5.1 ] 0.6 B
Strangth R85 |C5.8) |( 1.9y | 305) | % |3, Cinl i
(Grip )
9.2 [51.0 | 1.8 | 3.6 2.2 | 0.4 B
ko) L6 e |1 (3 | K3 (25 | 1.7)
317 |32.8 | 1.1 3.6 | _ 3250 | -1.3 _
Strangth R6 ) |5 | 105) | 45) 31%03) [(Calo) | 2.3)
(Elbow flexion)
310 | 317 | 0.7 | 1.9 | _ 0 2.3 03 B
(ko) L. 161307y |(Tals) | 1.0) |( 3.4) 31%e) (2.1 | 2.9)
0.50 | 0.51 | 0.01 | 2.93 | _ 39 | 0.36 | -0.03 B
Strangth /wt. R 1615°07) |(0)08) |(0.03) |(4.61) 31(0.07) |(0.04) |(0.06)
(Elbow flexsion” L gl 049 049 001|186 | _ 50 0.38 | 0.00 _
(0.08) |(0.08) |(0.02) |(4.73) (0.05) |(0.05) |(0.06)
61.5 | 63.8 | 2.3 | 3.8 7 570 0.3 _
Strangth R8I (6.9 (1932 X 13 a8 (122 |( 2.5
(Knee extantion)
59.8 | 61.7 | 1.8 | 3.0 | 0 | 53.7 | 0.3 B
(ko) L1616 sy 7y 1) |28 X [3Cen (s | 1.2)
0.97 | 1.00 | 0.03 | 3.09 0.84 | 0.00 B
Strangth /wt. R 160"74y [(0'14) [(0.02) |(2.87) | |31(0.16) |(0.20) |(0.06)
(Knee extantion )
L lgl 095 | 097 002 228 | _ |, 0.80 | 0.01 _
: (0.15) |(0.16) {(0.03) [(3.17) ( (0.14) [(0.01)
Power staircase max . 6 102.3 1106.9 4.6 4.6 % 3 88.0 1.9 o
(kgm / sec .) (11.9) |(12.0) |( 4.6) |( 4.0) (12.4) [(11.4) |( 2.2)
Power staircase max . 6 1.59 | 1.66 | 0.07 | 4.51 X 3 1.28 | 0.02 o
/ wt . (kgm / sec /kg) (0.11) (0.12) |(0.07) [(4.31) (0.08) 1(0.12) 1(0.06)
Vertical jump 6 57.8 | 60.3 2.5 4.4 ¢ 3 . 50.7 0.7 o
(cm) (3.7)|C 4.1) |( 2.3) |( 4.0) ’ (10.2) |( 8.7) |( 1.5)

(—) : P>0.05,

(%) P<0.05, (x3x) . P<0.025
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LEZbN%,

Q@ BB ARIHR

B OBIETIREHH1.7%, P<0.05), EBEHOHA
(4.8%, P<0.025), R-ZH(3.6%, P<0.05), R
BHoAEA3.8%, P<0.05), RAE/1(3.0%, P<0.05)
B L OREY ) MR OGR (3.1%, P<0.05) wh
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B ot 2V b r—ABHCOWLTIEEDHIE I
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H. Mellerowicz &350 + — = v 7 2o T [
15 BB DI AT IR A D IR I FEAE A TR 7o R A L
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AV H =X THIO N —=v 7 cAvsAHBED
— = v 7BMEERKH I D30%TH b, AFREHEERR
LR K5 B R 5 B D40~50% 8 £ T 1315~ 20F) [,
60~70% 58 E TIL 6 ~10MREPALETH 5,] L LT
Bo RERTERLICHIRD + — = v 71 BIikfiE D
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(1) Training Group, mean (S.D.) (2) Control Group, mean (S.D.)
Variables Change Change
N |Before| After CE 7% P N |Before | After CE 7 P P
VOymax. 6 2.83 2.91 0.08| 3.08 x 3 2.56 | 2.60| 0.04 1.71) o
(¢ /min.) (0.38) |(0.33) |(0.06) |{(2.54) | ~ (0.20) {(0.18) |(0.03) |(1.14)
VO2max. /kg 6 44.80 | 45.70 0.90| 2.39| 3 37.70 | 38.00| 0.30| 0.83] __ o
(m¢ / min. /kg) (8.84) [(7.71) {(1.39) [(3.12) (4.71) |(4.70) |(1.11) |(3.18)
H.R. max. 6 191.70 {191.80 | 0.10| 0.06 [ __ 3(191.00 |192.50 1.50 0.80| __ _
(beats/min.) (4.97) [(3.20) |(1.96) [(1.01) (0.69) [(2.05) |(2.15) | (1.13)
VE max. 6 109.94 [112.86 2.91 2.84 X 3| 96.14 | 97.21 1.07 1.18 | __ o
(¢ / min.) (10.54) |( 8.36) |(2.64) |(2.64) ) (11.14) |(10.52) {(0.63) |(0.83)
Ozpulse max. 6 14.80 | 15.20 | 0.40| 2.97 X 3| 13.40 | 13.50 | 0.10 | 0.74 _ -
(ml / beats) (2.09) |(1.83) [(0.32) [(2.46) ’ (1.06) [(1.08) [(0.10) [(0.71)
Ozremoval 6 25.60 | 25.70 | 0.10| 0.34| __ 3| 26.70 | 26.80 | 0.10| 0.61| __ o
(ml /€) (1.17) {(1.10) |(0.31) [(1.20) (1.25) {(1.35) [(0.12) [(0.40)
Total time 1331.5 [1141.5 |-190.0 | -14.3 |y oy
(sec) | 8|1mm.1) [(1713) | (79.6) | ( 6.4y FFF¥
(—) 1 P>0.05, (%) : P<0.05, (x3x):P<0.025, (xx3%): P<0.01, (3xxx) @ P<0.005




H—F v bR b — =S DOBRE &

KEX R 5T, e, RIEEETIFTEOERLED
F—= v /BRI E TS —EI0E & ED T oD ITkf
LT, AEBRIBHS &, fiEEI Lic/ L =REDI,

REBEFUEL 6 ~10ETH - (E3BR), Lrl, K
EERIERL Y bR 2 Yy b ELZ EnD, FE
TWHRERE P L DIty T4 v 7L Ticd
DEBbND, LIk, AERTHEALLL—=v
RS BT AETTEE RN, Bk X OBHED
5 5 e H Mellerowicz 5, ~5 4 v % —
DUNERTA = v S O&BER#IILT, TAbO
AL LA RDELRIE AN - T icb D & B
B,

OB E LD bl o, AERTIEE
BEOFICEF &R, EREEOENREL T enh
B, AT EicE Lo THEME LA B Es
DENEL, b=V IERATEEH O ESRRD L
NighotcbDEE2ZN 5,

@ EBREH T — bR

EREEN 7 — D RE TR 7 — (4.6%, P<
0.05), PEBE-<7 —/wt. (4.5%, P<0.05) % X O®HE &
O (4.4%, P<0.05) wEHERALEARLIC, a2t =r
—ABREDPE IS BEREAILRD b ied - 1,
MR OBEMERICTEERENRD NI -7 (R4
2D,

KRERCHEYAVGAER TR, ToOAMIRAER
MRt N AR TRE L, ZDARMEE LR
FODHMT A RAG I D30~60%DEFHAN TOMER
WTho(EIBR), ¥, LOEHERIHKEA
WETAEBHAYFEALTCr —= v 7 2B L, EBE
Mo EDELIL1EZ & OBFY [maximum a7
TEBTHE51IC] EHERBEEL TV, 2O Lide

HR Subj.  TK. S.S.
(b.ea.ltslmin.) o—=»0 A——a  Maximal o#
[ S—Y &~ — -A  Submaximal ®&F
200 -
150 -

100 -

VM7 — b ==V I DERFEE L THRNTWD
TZENENROERHIRAD B\ ILF T IREETIT S
] EWHRAICAEKT 2B FAETH o, LI
5T, ¥—F v bX - b — =+ 7% Submaxmal 7okt
TEWT 5 HEREREN Y —0A LcRET AHE
L ==V I RAE - VOERENHEICENE L 5 IERY
RETAHZENHER T LD EEZBRB,

R. Margaria b"3pE T E D 87 — 2 I EAET
BEHEAL A O DRI X HIFERDOIFE L L THRlE
LT\ 5, KEEE T R Margaria b OREE» T LD <7
—DOBIEF K L RERIC L TRIE L 7cREE T LD v —
LHEY By —IEBE A EARD bR &
b, BHHROEHBILEND = F L F —RAEET AHE
R FHEY 5285 —=v /7 RNENERE, Ehih
T Bbhs,

@ BRRIBEEAETI DD HIchR

b=V BHON— =V RIBIIET A VOZ max.{&
b —=v /7 io2.83/mins b b —= v 7 %02.911/
min.~&3.08% (P<0.05) oFE @ L rZED b,
+ 7, VE max. & O, pulse max. Xz h % 12.84% (P<
0.05) &£2.97% (P<0.05) oFELHE ELZD BRI,
Lol, BRERENOREMNIEEL S HHEYSD
VO, maxflicid b — = v 7 B 51 5 LA TED
nihehotz. 72, HR. max.& O, pulse max.(3Z51k
MREDB NI ot 2V bR —ABILEDOBECLE
DB D NI ot, T, b—=vI/FLavinr
—ABHOMBERICIEOREI L ZE RSO LAY, 18
EADr—=v 7B Tav e —ABLEDOLED
TR RT S DTl ot (R5ER),

FEEE), AEREER R X OETERCL - THBEN
HOBECHEEY RITTAFHERI I E TS

% VO: max.
(%)

TK. S.S.
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i & Ty 5oz

SEBT/RELHE « T B AR A 70% VO, max. bl
TED BT NL 5 ~205 H T RBAAE D IcE R
RTHD, BEA60~40% VO, max. o Pz it
20~905 I TENIEEYZ T\ 5, RERTERL <
BRI L 5 LB O (1121260% VO, max.
THH, EFFREIEFEY (N=6) T3HZ0HTH - 7o,
COZMTEE, 6BE, FI8EOD b — =V E{Tk
il Ah VOZ max., VE max.$s X 08 O, pulse max.
i E % e, VOmax./wt, HRmax.% & 000,
removal [T @ EAFRD b inh - 1o,

RER CHEEIEE S O REMIEED VO, max./wt.
R EARD SN h 5o DX, EEOEINSICRE -
T30 VO, max. ot B a MnsEET 5 = & Ak
7ol o feEARE ST, SFHHEMNE L 0 IEb o E ik E
{ ol tedTH A5, TDOMOBEEERGEIZEIT 5
BIEA~OHREINE R, FESES X OFE O ER " D
FEREBUTHLDTH -7,

EHFIAMEEDLED L —=v 7L LT, ERHHMT
[HEDOEBRENBMTE 5L 5 e HM, BINY
WIREChithidebicn] L LTw5, KFEICHL
fe—F v bR o b —=v sk Morgan H¥DEXEL 7o
V—Fv b b=V SREMLICHELD, TR - E
B RICx L CH kAR b Submaxmal 7% 1 CE
THF—Fv bR b —=vIriEwEL FORTH—1
UV RIRENISOBAREL 72D 5B L oIt kT,
BHOBHEXYACDL LI CESHBHAZER L (E28
B,

RERIZB T2 EBAELEHE), BER G KE
CELTWANRRLAICr —=v 7 BoLHiiy 5 v
A= B —THRELT, ZOBAER IR, KILE
BfEH L OEBHFBEN & BHKTERO LHHOE

£6 H—Fv bR M-V IO

R

. Total time | Training time M_e_
Subj. (sec) (sec) To.time
(times)
R.T. 1,199 1,920 1.60
K. Y. 1,146 1,833 1.60
T. K. 1,192 1,907 1.60
A.S. 1,583 2,532 1.60
M. S. 1,414 2,260 1.60
S.S. 1,455 2,330 1.60
Mean 1,332 2,130 1.60
(S.D.) (177) (283) (0.00)

% To. time--+--- Total time, Tr.time:----- Training time.

£ H

b7 7 74 Lcd DT,
TEML %A & Submaxmal HFEED b —=v 7T
ODEER LI, HiEEETK LSS ths, £, +
—=v /RO HREZDLNAUDIEHRL T oA &
DIHR—VO,BIE 7 & I L b, VOJCRE L,
T £ TSRS & 3% VO, max. &3k CHxHIE
HHBHEETLR L, T, EBIZ—= v /TR
LB RIS R i D T3 6 ITR L 7o,

Submaxmal %EfAFEICL A —F v FFK e b — =
v 7B OLIE O E e BB HEFE L T.K 23120.0~160.0
/5, S.5.23125.0~170. 031/ D EFRIZ 5 b, FEXHITE
ETHDE, WELC50~75% VO, max.oFETH -
foo LA E 1 T K #3138.4+16.048/4, S.S.7
138.3+14.5%/5 Th b, % VO, max [ETH 5 & T.K.
#361.3+9.9% VO, max., S.8.4358 5+8.8% VO, max.
TH -1,

FBIZ b — = v 7 s U RIS T.K 231907
sec., S.5.232330sec.TH H, b —=v rEOFY - EH)
FEHERERI122130+283seC. TH » 1= (E 6 BR),

HERS 2 v 8 —9C1360% VO, max i+ 5
ET300MEo b=V /7 3FEED—=v I THDH,
EHFEAMDO b — =V I HRAFTE DHEAL L TR
RLTw 5, Ticbb, ERY LY 2 - ORRIFER
LI & HFAN EEDHED L —=v 7 L LT, &
DHEFENBINTES L5 e HM R EEEH Tith
Wsbrisn) LS EREAHLTVDEE LR S,
ABFZE 18 L 7o Submaxmal 7o S 5 5 B 1L e kS
VT, BAVEREFIC R THRERE L v 2 — DRI+
B OB LI CET B b O TR - EERERAT
SERIBCRE N, 28 BSTHEER Y S icE
LTwikborELZLRD,

K100, AL TK.E SSH—=v e
7w 77 sk Maximal BN CGEB & BB L 2B D
DHBOENTH B, COBORELIK (% VO,
max.) (& T.K.24179.3%6/5 (74.2% VO, max.), S.S.
#3187 246/% (87.8% VO, max.) T LEL, b—=
v 7B OFEHLHE G TK2159.13/5 (74.2% VO,
max.), S.8.53162.0%/% (72.5% VO, max.) T% - 7=,
Z N % Submaxmal e Ef H k& kN TR B &
20.7~23.7#1/5 (12.9~14.4% VO, max.) 0 7KH#EZE 4
b b, [Maximal 7¢ S #577 # > Submaxmal 7¢5E i
Tkl &S REBGRA A b,

Astrand 52, 81 & [Li#*2% VO, max. & 03
2, 1EHHEE L OBIFRIZoWT, 45~50% VO, max.
SEELL E O ST OBE O R FEL 2 ERRLT
Wh, LT, y—F v bR e b —=v 7% Maxi-

b —= v 7 NE %A Maximum



F—Fy bk bV —= v s OKE 73

mal Iz H5 L <%, Submaxmal 12 L T & LIED MR
BT XENFEAERVEDEE X BN S, I B
G4 ) HEEBEERBL Tl e h23 b —= v 7 5B
AL CLIHAEOIEER N DM Lo, P - [BEREEAE
DHEXRBBECIE, BHOO P —= v 7HEEE — =
v 7RI C X AREOATRE (1304/5) T
L TEARTREHRT2LELH L, & LT

Bo Tl b=V IREOREWLEBENE O EREME
DEMHLEETHZLXEETDH S,

ARWFITITIs 1 B Submaxmal 7o E 7 LR - 155
TARNTORE A I 2, BKPO B EEHL S iEL
TWicZ &, EBEFICE T 5 LEO REE R Maximal 7
EHITELED LN EEZLNDT D [ <1
DENEFELFE] 2 [HEEBHYEBL T/ 25

R7 FLr—=v /EBOFERENE(L
(1) Training Group, mean (S.D.) (2) Control Group, mean (S.D.) (1)-(2)
- C
Variables N |Before| After 1ange P N Before| After | CnangC P P
CE.| % CE.| %
. 64.0 | 64.4 | 0.4 | 0.7 | _ 69.0 | 695 | 0.5 | 0.9 | _ | _
Weight  (kg) T 710 (1.6 30(13.1) |(12.8) |( 2.6) |( 3.7)
- 169.9 170.0 | 0.1 | 0.03| _ 165.7 |165.7 | 0.1 | 0.04| |
Height  (cm) 6122 (2.3 ] 0.6) |( 0.4) 1504|003
. 87.5 | 88.1 | 0.6 | 0.7 | o 93.2 | 92.4 | =08 | 07 | _ | _
Chest girtn (cm) 16175 76) |("5.3) | 0.5) [( 0.6) | X [3|( 9.7 |(8.2) |( 27D |( 2.2)
Girth ot abdominal || 73.5 | 72.8 | 0.7 | -0.9 | _ |,|84.9 8.2 | 03 | 04 | _ | _
(cm) (7.6) (7.7 |( 2.4) |( 3.4 (10.4) {(10.5) [( 0.9) [( 1.0)
. 28.0 | 28.3 | 0.3 | 0.9 | _ 29.1 [ 29.1 | 0.0 | -0.04| _ | _
Girth of wpper R 161"y 0y ("2 71y |( 0.7) |( 2.4) SN R A R N R )
arm {ext.)
271 | 277 | 06 | 1.9 | _ 281 | 28.1 | 0.0 | 02 | _ | _
(em L. 161" 19) |("120) |( 0.6) [( 2.4) 313 (3.6 [ 006) |( 1.9)
. 304 |37 | 03| 07| _ 313 | 315 | 02 | 07 | |
Girth of wpper  R. 161" 79) 1"y 9) |( 013) |( 1.1) 31328 |30 [ 005) |( 1.6)
arm {(flex.)
205 1303 | 0.8 | 2.9 | .. 304 |32 | -02|-03| _ | _
(em) Lo 16 %) [C1le) [Cole) (2.2 | 13 2 (1o | 3 2)
. 2.2 | 263 | 0.1 | 05 | %59 2.0 01| 05| |
Girth of fore  R. 161" 5y |14 [ 0.1) |( 0.5) ST i lcols | 1)
arm
25.8 | 26.0 | 0.2 | 0.7 | . 951|251 | 0.0 |01 | _ | _
(em) L6l o 1o (ctolcoe | F 31|05 | 2.1)
Rl 527 [529 | 02| 03| _ 54.3 | 54.1 | 02 | 04 | _ | _
190 2.0) | 2.5) | 0.3)|( 0.6) 310 4.0) |( 4.2) |( 0.3)|( 0.5)
Girth of thigh
52.0 | 52.4 | 0.4 | 0.8 | 53.8 [54.1 | 0.3 | 0.6 | _ | _
(em Lo 16 |(T305) | 2.3) |( 0.6) |( 1.2) 31040 (3.5 € 0.6) | 1.1)
R 371 1372 | 0.1 01| 38.8 388 | 00 | 02| _ | _
61(1.9)[( 1.8) |( 0.2) |( 0.6) 3103 103.2 /(0.5 [( 1.5
Girth of calf
37.2 | 373 | 0.1 03| _ 382 382 01| 02| | _
(em) L6 ("y5) [("2.1) | 016) |( 1.4) 31(°3.7) |(73.3) [ 0.5) | 1.2)
124 | 123 | 0.1 | 0.7 | _ 200 201 | 01| 03| _ | _
Upper arm (mm) 16 |57y | "577) |( 0.4) |( 4.2) 3179 (8Dl on |2
-~
e 105 | 103 | 02 | -1.7 | _ 6.7 | 16.3 | -04 |03 | _ | _
£ | Scapula(mn) 16 |57 (300 | 0.3) |( 2.8) 81(10.2) (10.1) |( 0.3) |( 1.4)
wn
. 6.1 | 14.8 | -1.3 | -8.0 | _ 35.0 | 347 | 3.0 |26 _ | _
Abdominal (mm) 16 (9'g) |(9.3) |( 2.0) |(18.6) 31(13.2) [(15.1) |( 2.4) |( 7.8)
(—) 1 P>0.05, (x):P<0.05 (xx):P<0.025




74 /N

SLLTOENEY HEE L TERARFERTHLEDL
Ezbhib,

® EATEREAN DR

B L7cyr—Fv bR e b —=v 272 NCTERL
FHEOBTERMOFHMER, P —= v 7 H01331£177
BHabt—=v 7 %oll4lE1718 ~ £14.3£6.4%
(P<0.005) oFEREHI RO (R6E8R), &
DFERHI L C & 7 WPRIETR 25 R fRio 5 MR R HNAE
HotsE, HHoBRE~DRE, & CERFEH -7 —
DRE~DEENFRFhD F—=v /7BECKTH
fEx e Xy, (hKERMOEMCRWEEZILLE
ZENTIODEREESTWDEEZDR S,

® WrE~0ZEA

=V 7RI R ABEANDELERTITRL
7o

b=V BB TEERZE R R LIc b O g
0.7%, P<0.05), JEHAfz- iR oEM (2.9%,
P<0.025) rwEifEsABEHOLER (0.7%, P<0.05) TH
Ste BIEEREDHA L BRE LB 2D b Ish -
7 (ETHRB), BBy —F v 8B D« B F
PRESEFEIAT R TR Y, BEIIEEALHAVSC
Eniie R R BB AR Lic o L VR R
HELRLDEEZLND, AR AEEDORLE L
WERH B LBbhb, Tihbb, HINEE—-=Y7
BRCHVTEA - A& > THERCAMENZ 5T
EEBAGCTED, S—<ADERLLOHEL BT, KK
EoBENTIREABATFZEY b LD EE X
Bo BHfIe EHRABOEBIC OV T I AT,
TR 5212509 VO, max. o &% THERC L 5HH
EHER ATk 25, EEBIAL H405 R
Mg FFA Bk LIAD B & L HRD T b, KE
BCoBEHERE0S B TH - 2 Lo bl
FFA 2K 2 2 TRELY, BE = L F—ROE
BELTEE, FEYx=5xAF—HLLTEATSET
CEGRh>TbDEHEINL Y, Lich-T, KIE
BBV ICEEYRITE oD THH 5,

E 3]

ABFgeE Morgan HL¥DEIE Ly —F v b o b—=
v 7 ERFANCIALE 2L LI —=v S e TR
75 AR L, FhaE G Uk Submaxmal 758
ETH—Fv bRICh—= v /¥ Thotc, Thbb,
19 —F v RO TR 27 5 2ARHEIHSIEEH THK
L, #BEORER D 5\ ILARRE X EAZ L
s 2, MAZLEIGE UK b —= v 7 BERRE A%
ELGEBET b, ELK N —=v 7 BEERHE

B2 #

R L — = v 7 NE % Maximal /% TERM L
TeBED1.6065 (6 BFH) THotc, b —=v 27BN
U7 tfidd B B AE CHRAIM DM L S RIEE » £
LCu i\ MR B F AL 6 B TESEI8—19F TH
-7

b=V ZUGBE3ME, 1HMY 2Ky —F v P BT
6, F18EID b —=v I EfTiot, a3V b r—LFE
1318—22F T3 HTH - 1c,

P2 VIR ARERIIKD L5 TH -1,

1) MREEOWNE CIITHOSAEREEZETH D A
Ty v IsEMERERE T ERT NS A% (P
0.05) £2.6% (P<0.05) oEEREEAED LI,

2) BAORE<TEHN, BHGE, £), KEHE
N Ch, ) BLOXBMHEN/wt. (B) WhELRER
D BT,

3) MIERFER) N7 — ORIE TIIME 7 —, (KENMDH
RS 7 —k X UEE & CICEFRFRL 6% (P<0.05),
4.5% (P<0.05) &£4.4% (P<0.05) OFEE LA
Dbt

4) BEEBEES ~ DB E 4 % 5 & VO;max, VE
max., O, pulse max.iz#hFh3.1% (P<0.05), 2.8
% (P<0.05), 3.0% (P<0.05) DaENRED LR,

Lo, \702 max./wt., HR. max.¥ X O O, removal
ICELDRED b Teh -1,

5) AEBICH b — = v 7EE & DIHUKEE T 2
B L, g TKOFHLHEHE (% VO, max k) 1
138.4+16.098/% (61.319.9% VO, max.), #i# S.
S.0 .0 BIE138.3+14.56/5 (58.5+8.8% VO,
max)Th o, CDEBRYHREIFEEDLOTH Y,
BRIEBEDRE I ~OWR oI ifFcE s b0 L Ebh
5.

6) FREIMEE, B - EismKE () & X O
il KB () whERE ErRe b,

AEBROPEIC IR « EZBOE, WBEA, W
HE, WTAYF, BEAZoRRC#EB LA, L
LTREHOBERTDRETH 5,

1A & USEXH

1) NE= Y S LD T—FF—, 164-166, 1~
PREFTE, B, 1974

2) kRS D 0LV d i 0ERIA R E B CHIER,
B DEShEREEEMR ], 202-210, <1~V A
#, ki, EHE, 1978

3)RE =—»v, G T. 774y vZE mnEHxR
EHEFR  v—Fv b b—=vy, 3], N—zF
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b b —=v 7 OMRCET A%, KEEFEL
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