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o 7 v—7 (Ll FgroupA & #9) 5045, duE&hEfifo 7 v—7 (L FgroupB &#§9)
504, BRduEHOBEEEMD 7 v—7 (LU FgroupC & BET) 50840 3 7 v — 7L 1,
2. ¥R DK

WERE L, SEEIErEE LTBE, KE, %fat, MER (IFVCEKT) RUKE
HfE (DIFBSAEBT) 2iHllL7, %fatid, K FIEHIEO FHEMHE (mm) » 5 AR®
& - THEEEABH U7z, RTIEIEG, KA BRI FIEEE (v 47 I #8, MK~
60) I1Ck 0 EBIEHE A THRO 2 AERME L, BS AR, KERUGRED >AXT
Ik - THEEMBARH L 720

E¥7 2 M3, ZFRI0 : 00~12 : 00DMICEMEL 72 (Fid : 20~22C), #HEE I, E
ER oD 2 BERAATICIIRE A58 T UEBRERFE 1520 ~3073 Hii O FEN Z§p % RFF L 1 RARERC
A-too MEDRIER, 24 v FRIMEE (P4 S8, M—105) ZEAL . L
DRIER, BT (727 5181, procomb503F) i€k - THR EREIEHCLER (LLFEC
GEBEY) bidsiL7co HR, BPRUECGORIEIR, LN~y FOBALL, EEhs
RUOBBEMNAGEI VI A -5 — FOBMERATRE L, fF(7 X b3, HEHEz v
TA—— (EF—sE) 2@MAL%, HR, BPXRUE CGORIERRME BRI, %
M S EBB L0 24, 44, 6 O EH DO 2 L EBK TR 2 4O 5 L
L1z, EEIDOEfNZ, groupAn0 ~ 243 (300kpm min.), 2~ 643EFD 4 453/] (450
kpm,min.), groupB»s0 ~ 243 (300kpm/min.), 2~ 643D 443 (600kpm.min.),
groupC 730 ~ 2 438 (300kpm min.), 2~ 4 5380 2 43fd (450kpm min.), 4 ~6
43D 2 438 (600kpm min.) & L1z, R WD[EERE, 37 v—7 & &55rpmTH 5o
Zhiz, Coast et al. DHR&E T T 4 — % — O EIEHICEE T 2D Astrandd &
FHFR bOBE EBECLELDOTH D, |

M RERER
BrERE O B AN, Tablel . WCRT EBDTH B, 7 v—7HOBEHEER,

Table 1. The mean and standerd deviation of physical characteristics (+SD)

GroupA GroupB GroupC
(N=50) (N=50) (N=50)
Age (yrs) 19.1 £ 0.9 18.9+ 0.8 18.7 0.9
Height (cm) 168.5 + 6.2 172.1 £ 5.7 170.0 £ 6.0
Weight (kg) 61.6 8.1 61.6 + 6.0 60.5* 8.6
% Body Fat (%) 11.4 = 4.1 10,5+ 2.7 12.3 4.4
Vital Capacity (cc) 4174. 4 + 589. 2 4532.8 * 559.5 4313.0 = 601. 9

Body Surface Area (nf) 1.65 £ 0.1 1.68 + 0.1 1.65 + 0.1
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HEICHB W TgroupB AigroupA (p<0.005) & FgroupC (p<0.05), groupC higroup
A (p<0.05) T, fati B TgroupChigroupB (p<0.01) i, V CIZ KW Tgroup
B higroup A (p<0.005) K UgroupC (p<0.05) B L THITMICHER Z4 R
Lo UL, ERUBS AL, 3 70— FENCHETNHEEERBO LN - 12,
T, - TRIOSERNIEER, BE, %fat ROV CICETOMENH B L O DK
HRUBS ADKREHMEIZIZEAEEONRA LNV EN D LR 7V — TTHICERR 1S
MOEERWEEZTELZABWEWAS, £ T T, 7= 7 DHKNFIE &L E, &
B R OEE%ROHR, BP, #EEHHMOHRKUB PO EREOBFRIC OV THRE LT,

Table 2. The numerical value on heart rate and blood presuure at rest,

during and after exercise

GroupA GroupB GroupC

(N=50) (N=50) (N=50)
Rest. HR (beats) 69.2 £ 11.0 63.5+ 9.0 64.5 = 9.7
HR2 (beats) 110.9 # 10.4 102.7 = 10.1 108.4 % 10. 1
HR4 (beats) 125.6 = 11.3 129.3 £ 12.5 121.5 £ 12.2
HR6 (beats) 130.7 = 12.7 136.1 = 16.1 138.0 = 14.7
Rec.HR  (beats) 90.7 £ 15.0 87.1 £ 16.8 90.7 = 16.8
R¥HR (%) 65.3 = 16.5 68.8 + 14.6 65.4 + 13.2
Rest. BP (mmlilg) 117.6 + 8.6 116.6 £ 8.9 118.5 5.9
BP2 (mmHg) 133.8 + 11.4 129.2 + 11.6 133.7 + 8.0
BP4 (mmHg) 144.3 £ 12. 4 142.9 + 11.5 143.0 £ 10.2
BP6 (mmHg) 150.4 £ 13.1 163.2 £ 12.4 155.4 £ 11.2
Rec. BP  (mmHg) 123.3 £ 9.6 124.7 £ 9.0 129.2 + 10.4
R%BP (%) 84.2 + 22.1 76.8 + 18.4 71.0 + 20.6

+8D, Rest. HR:HR at rest, HR2:HR at 2 minutes after beginning exercies, HR4:

HR at 4 minutes after beginning exercise, HR6:HR at 6 minutes after beginning
exercise, Rec. HR:recovery after finishing exercise, R%IR:recovery percentage

after finishing exercise, Rest. BP:BP at rest, BP2:BP at 2 minutes after beginning
exercise, BP4:BP at 4 minutes after beginning exercise, BP6:BP at 6 minutes after
beginning exercise, Rec, BP:recovery after f{inishing exercise, R%BP:recovery percentage
after finishing exercise

Table 2.3, s, EHEROEHEROHRKUBPICODVWTRLELDTH D, 7
W—7HDOMER, HR4KRUBP A LIBICEEEOMEC L AHIHNLENED O
72 (p<0.05)o Table3. 3 EHHOHRKUBPO FH®R (HR 2 XU BP 2 i3 Rest.
HR&URest. BP, HR4AKUBP4E3HR2KUBP2, HR6XUBP6HR
ARUBP AT 2 LAETH Z), EHRO FHEE (Rec. HR KR URec. BPI3H
R6KUBP6ICKHT 2 FBETHE) IOV TRLELDTHD, CCTH, HR4 K
UBP 4 LIBICEEEEOREICE 2 70— TROERED SN (p<0.05), - T,
HHEEOHR AU B P & #E#EE0 FHREI, L ICEHBEOMEBICE - TELLLDOE
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Table 3. The mean and standerd deviation of the rate of increase and derease among
at rest, during and after exercise on heart rate and blood pressure

GroupA GroupB GroupC

(N =50) (N=50) (N=50)
Rest. HR (beats) 69.2 = 11.0 63.5%=9.0 64.5+9.7
HR2 (%) 62.7+21.3 63.5 * 16.7 70.5 +17.9
HR4 (%) 13.5+£ 5.6 26.1 £ 6.5 12.2 £ 6.8
HR6 (%) 4.1 +4.5 51+ 4.9 13.7+5.9
Rec. HR (%) 46.6 = 19.8 59.4 + 20.4 55.0 £ 19.1
R%HR (%) 65.3 = 16.5 68.8 = 14.6 65.4 + 13.2
Rest. BP (mmHg) 117.6 £ 8.6 116.6 £ 8.9 118.5 5.9
BP2 (%) 139+ 7.2 10.8 £ 6.1 1229+ 5.4
BP4 (%) 8.0=x5.1 10.9 % 5.4 7.0 =51
BP6 (%) 4.4+52 7.3+4.2 8.7+4.6
Rec.BP (%) 22.3+9.7 23.0+8.3 20.7 £ 8.5
R%BP (%) 84.2 +22.1 76.8 + 18.4 71.0 £ 20.6

+SD, Rest. HR:HR at rest, HR2:HR at 2 minutes after beginning exercies, HR4:

HR at 4 minutes after beginning exercise, HR6:HR6 minutes after beginning

exercise, Rec. HR:recovery after finishing exercise, R¥HR:recovery percentage

after finishing exercise, Rest. BP:BP at rest, BP2:BP at 2 minutes after beginning
exercise, BP4:BP at 4 minutes after beginning exercise, BP6:BP at 6 minutes after
beginning exercise, Rec. BP:recovery after finishing exercise, R%¥BP:recovery percentage
after finishing exercise

WA B, Tabled . (2, EHANEFM: & EBISROEHKOHP XU B P OMBRFKIC SO
TRULIEbDTH 5, MERFRIE, HEEE»r=0.172L (p<0.05), r=0.23LLk(p
<0.01), r=0.26 PLLF(p< 0.005), r=0.3 L k(p< 0.001 ) THIEL 7,

BE s oBf%E, groupABHR 2, HR4, HR6KXUBP 4, groupCHHR 2 &
UHR 4 1cADHBE (p<0.05), groupBsiRest. BP, BP 2, BP4XkUBP6 (p
<0.005), REBP (p<0.05) W EDMHMAMED SNl 70, EHFO LFRE,
groupABHR 2% U HR 6 (p<0.005), groupBHAHR 4R BP 4 (p<0.05) i
BOME, groupBOHR 6, BP 2 %XURec. BPICFIEOMEM (p<0.05) w5
Ntco $6-T, GESESHFOHRKUBPOBFKE, EEFOHRICHMNE (BH 5
ns, chid, AOHETHVEEOEVESBNEICHRL TEFHHOHRKUZO L
BREBENENHTETH D, 1, FELEHKOBPOMEEE, EFCDLLIVENZ
5o
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Fig. 1 The correlation between weight and HR at 6 minutes
after beginning exercise

£ & OB%RIZ, groupABHR 4 RUHR 6 (Fig.1) (p<0.05), groupBASHR 6
(p<0.01), groupCH»HR 2, HR4, HR 6 XU Rec. HR (p<0.005) DM
B8, groupA7SRest. BP, BP 2, BP4, BP 6 (Fig.2) MU'Rec. BP (p<
0.01), groupB#»sRest. BP, BP2, BP4, BP6 XUR%BP (p<0.005), group
CHR%HR, Rest. BP, BP2, BP6XUR%BP (p<0.005) ik DHPEHs
Byvoit, 7, EE#EEO FARIZ, groupABHR 6 (p<0.005), groupBAHR
2&UHR 4 (p<0.05), BP 4 (p<0.005), groupC»HHR 2, HR4M&UHR 6
(p<0.05) ICEHDAEEY, groupAD BP 23 IEOFHRI (p<0.005) 23 6 nvfe,
- T, AELESHFOHRKRUBPOBKIE, EBHRFOHRIUZ O ERRICIAEDH
B, Rest. BPRUEHIFOBPICRIEOMHBEBEZ A6 5, 1o72L, EHKOBP
O ERREOMFKRE, FELOBOMABERBREALERDONIE LT T, KEDE
WEBBOEICHE L CGEHHOHRKRT £ O LR R ( Rest. B P MU EHF O
BPREVHEART EWVZ 5, $7c, RELEHHFOB PO LAREOMEER, FEICD
BEWNR B, %fatdE OBFRIZ, groupA HRest. HR, groupC 28 H R 6 & ¥ Rec.
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Fig. 2 The correlation between weight and BP at 6 minutes
after beginning exercise

HRIicf1O4R (p<0.05), groupA #Rest. BP, BP2, BP4, BP6 % U Rec.
BP (p<0.005), groupB»iRest. BP, BP 4 ROR%BP (p<0.05), groupC
MR%HR, Rest. BP, BP 2, BP6KURZBP (p<0.01) ((hOMHBEAMED
Shtce F7o, O LHEEI, groupAHR 2KUBP 2, groupC #Rec. B P
W IEOFERE (p<<0.05), groupAMHR 6, groupBA»BP 6, groupCHHR 6 =)
FABE (p<<0.05) MW SATce W T, %fat LEBFOHRKU B P OBk, Rest.
B P & USEEEEO B P & ORICIZIE 0 MBIRGR 2R SN 5 HEBIFOHR, BPOES
B L OB EAEED SN, UL, BfatHHRIOBP & O MBI At
BN EAERT 2D TH B, DED, BlatOBLEWDBVEICHE L TESEFO
BPB@EWVEAZRTENH T ETH S,

VC&OB%iE, groupBHMAHR 4 (p<0.05), groupC »MRest. HR, HR 2, HR
4, HR 6 KU'Rec. HR (p<0.005) e B1O B, group B 23Rest. HR , Rest. B
P, BP 2 %URec. BP (P<0.05), groupC»HRZHR (p<0.005) W IF O FHBE A
BHont. 1o, BEKEO FHRIT, groupANHR 2, HR 6 ZXURec. HR (p<



340 RS « MM 2 < SEARE Z « KEIER]

0.05), groupBA3HR 2RUHRA (p<0.005), Reet HREUBP 4 (p<0.05),
groupCHIHR 4 (p<<0.05) WCEL DB, groupC D Rec. HRICIF DR (p<0.005)
DBB ST BT, VCEEEHHOHR AU B P OBKRE, EHRFOHR RO ES;
OHRO F5REOMICIEOMENE CHEET 5. L L, VCEBP EOROMRNE,
BEAFEDONILED -T2, THiB, VCOBWEWDILOECHKRL TEFHHOHRK
UEHEOHRO ERARIWPIINENHSTLETH S,
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Fig. 3 The correlation between BSA and HR at 6 minutes
after beginning exercise

BSA DML, groupAnHR 2, HR4KRUHR6 (Fig.3) (p<0.005), group
BAHR 4 RUHR 6 (p<0.05), groupCHHR 2, HR 6 KU Rec. HR (p<{0.005)
DY, groupAnsRest:BP, BP2, BP4, BP 6 (Figd) RURZBP (p
<0.05), groupB#»R%HR, Rest.BP, BP2, BP4, BP6KRURZBP (p<
0.005), groupCHMRHR, Rest. BPRXUR%BP (p<0.005) WCOF. O K5 BE s 3
b oitze i, EEEED EHEIZ, groupABHR 4 KU BP 4 (p<0.05), groupB
MHHR2, HR4, BPA4KUBP6 (p<0.05), groupCHHR2, HR4 KU HR 6
(p<0.05) OB, groupA K UgroupBd B P 21Ci3 EOEB (p<0.05) A3l
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Fig. 4 The correlation between BSA and BP at 6 minutes
after beginning exercise

BHoNte f-T, BSALEHKEOHRKUBPOMGE, EFHFOHR EORICHD
FHES, Rest. BPRUEFHMEDO BP & ORICIFOMENE (A SN L, CHE, BSAD
RKEDEWNIOZICHBE L TEEBHOHRWDHECBPAGWHEEZ /RS LN ET
HhHo L, EHHOHRRUCBPOERFE ORI, AOMEBMBEKRTSH -2 T
2, BSAOKZOEMNSOECHKL THEEBEOHREUIBPO EAEBE LD
ETH DB

PLEOEY, BRI - L EBOHR RO B POBMFKIE, HREORICEIOMM, B
PEOBICIEOREME Cln o N, 72, HARNLGIN oL, TE ECICKRTEBS
AR KIBIBIGRO AT T 2 ¢ & DR S A7, Pt~ T, HEFOHR KRB P2, HA

(15 4 OO 1L O R PN 3B A2 BN FAAET AL O 20 A K 9

I\ £
IHAMIA - & SO HR OB POIAFRI, FICHR 2L, BP Ao BRI S
BEND T EMAERICEB O THEAZ LI,
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HAHIRT & EEFFO HR SAOMBBRICH 5 L0 D T &3, UK ELEDIVN
XNFICHK L CEBHOHRROEFHEOHR O FFRBDLBENENHITETH L, C
i, K E o sithE (candiac output) MEHEHELRKRICH L LS T EEE
g 23 Vo0 THY, FEHCABIINCA X 0FHNE O EICHE L TEBIFICLED O
BXiH X2 —[aliaH & (stroke volume) MBI EWNH T ETH S, TR, FiED
KEOEFYNIZ EEERO/N S OEPNCHE L TR & OUBOIEEIC X - TEO HIE
AMikE, stroke volumeB AKX WD 1 9BOHRBDIEIBAEDON TN S o8
1 IO HR MWD ISVD E WD T &3, stroke volumenS K & MBS INCE N T 5
LD ETHL, O UTIN o KRHER T3, Rest.HR & SAMKRTF O
M3 75 A O MEBEIBER MSEEAE L 157> 5 720 Rest. HR & ARIH 73 & 0> & o [ 1 AH BABA LR 23
BHELLZOWEWS T &, BEIFDstroke volume & RN & Ofs] o BE#E M (2 FAE L
WEEZ NS, (E-T, MEOMHBEBEENSEPHRFICENTOAREET L LD T LT,
ERIFI 13 & O HEENEF O LB D stroke volumell 13 A O D24 B 2 #EEFF O H R 37D
B ->TbEbDENZ LD, £ 7T, EHKoHRKUHIERES & BEKIKT OB
DWW THRI LI, ORI, Ree HREURZHRD W T HICH W T b HEH 13K
T & OMNCARBABEMSEAE L 15 » 12 T hud, K& O ELHFOH ROEKTI
RCEHHICEOTOAHEILEHNIL TV E6DE0Z X5, i, FENKHF L ES)
oo HR OHBBEFEMNE 7 v —7E b HRALBICED SN T E LD T &, WHED
FHBARE £ A3 B E BN ORI T 1312 CEHIRAE (steady state) DOROZLIBEOFEER 25 5%
BEEL AR b ODOFEU S EMEERCLABRT 26D TH b, 2 LT, EFFFOH
RO EHRICENTHERBFNICAN Z DEIWNSOFICHE L TERRPDIS0, Thid,
EAIFIC K 2 DE DN O IR U GEEIRFO I, FEER 45 RBARE D BIGHT, HhREYIC
BT rb0l0Z LD, ORI, BRMBKNFONRPTHHEELBS AICHELE
52 ARTFMECHFEET L9 Th b, #0Ud, BENLEELERE LBOKRK X S KRU
stroke volumeDBARIC X B2 L DTH b, - T, EFHFOHRI, AEATFB S ADK
EFOENNIOEICHBE L THRATHMICHS bDOE VA XD,

wiC, GARNN-F & EEHEOB P SIEOMEBEBEKRICHE LS ETHE, BPIF, L
B S HIHH & L7 M DS BIIR OO A REC D 5 MK OB EZ Bb L2 b O TH 5.1 B
PO RS2, —HRHIIC 2stroke volumeD B4 BT % & O TdH %' stroke volume
OB, HREDED O X DEWICHROE VDG, | 21071219720 9y gk
KT & B P & OBRMIEOMBERMRICH 5 & 0D T &, BRRFICANEOEININE
ICHE L TRest. B P R UHEEIFO BPORIEMNE N E NS T ETH S, &<IC, KFE,
%fat RO B S A& OMBBGEMNKCBHONTHY, BN LEOO L HTH R EER
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EEEIFO BP OO D X MBAEICHBIL T 2, D0, EWEHHOKA X FH ORI
KOESHFEO B P 2SE &0 5 C &, Do BHE S OB & & 2 2 S EAURIICK
EVEDVNE OB U THEI O JEER SR RHEEO FE L A & BHEMIIE S ol < 13
hez o I BNTE e o Bk T R% B P OB ST SRR L7,
EH o B Poolulffiid, —fic 5E 8 %o H R oM & O b & b T 5,2
Thid, RPFRICEOTHIEBICHR XD b BPOLpdi A/ L7z, 72, R%B
Pid, ABMNCAK S OENEOHEICHE L T BBERER L7, oMiinng, B#Ho
HFEARNCBO T HABOMERL I N T 5,212 153 0 E@&Fi%o B P ol
HEN E S T &R, DD S HIUE S A i oo AR RE D 5 ) OAETN HEAH
CHRBT 5 & 05 0 & THEBICE 2 0BOBIENIE FROEH &2 on sl Yo

BUEBRICE 2 SB35 & T AOB2VEM (negative phase) E[HBEOBIRTHAH 5,122
W-T, EEIFOB P & HEAK FoOMGRIT, AR OEINS O FIC KL TE
PEOBPORILOANEEHROBPO FEL LN S, ThE, BRFHICAE
FDUNE O FICHE L THINC L 2B A2 0T LBOBIERIETE L KX &0 )
TETHAHD, F1o, HEIFOBP ERest. HR M EEFOHR OB, &2 ML
OB RN S 5 C EEDH SN MR B P E OB IEFICHNLOTH -1 —
F0, HHEFOHRE, EEANCA X O HEIWNSOFCHE U TR THRNCE < A3
OB PICE, BRRENCK S OEIWNSOFICHE L TEWV AR L T 0 EE %o
EHRFRIC BV T HRAEO K F A& THERFOLMOFIEL A& JEITOESLRE 0 &
Ezonb, -7, EEMOHRMUBPICEEASZ 2 BANIA (3, (A, %fat
KUBS AORKEHAEHEO FREGRBAECEBLES L 2 FNRNF LS T EMTE
%o ZAUZ, stroke volumed \»H EHH 60 ) EEBHNCKN E OFEI/NSOHFICHEL T
BRNCE T B HGEENC T 2 IEBR B RBEAE~ O FE L 1 D R TRFEICAIFNICA & 0
B O H histroke volumeASA & < 155 A3 ZACLRIC 270 5 (LIRS, BHEL A X155
EVOMRBIER NS O tc, Thud, EBROEFHIFICE O THENLE L 00 SETHO
SRR OB IFFHAHEE T 2 S A THELHB LI bOEFEZ oD, 2L T, EHO
BB E VRN OEZ DL L AGHRNBNTOLHOEREHIAAEECHRE S DY
TBPORIGKICOWTHER LSO~ OEB O FFEIHA R T 2 08N H B L0 A
%o

vV E ¥
EEEOHRKEUBPORIMCEEAH 2 2 BEHIR IO TR L2 E T AROES
HASKIBAL 7o,



344 NIl b « AR # <« BARE « KHEIEM

1. SELOMFRE, BEOSVEMBBOEICHE L TEEHFHOHR B0 (p<0.05
~p<0.005), EEEFDO B P & OEBSIZAD O L 1ih - T,

2. hELOMRE, FEOFEOESBOBICHER L CEHKOHR RV 20 EHFEHD
B, T, EHFOBPIISW (p<0.06~p<0.005)s LirL, E&BHEBOBPO E
HEEOMBEED SNIEh -1,

3. HfatE OBAMREI, BfatOREOEMWNIOEICHKRL TEHROBP I&EWEA
AUt (p<0.05~p<0.005), EBHFOHR & OMBAIZED &0 1ih - 12,

4. VCELDOBFRIZ, VCOZBWEIWDLROFHICHEKL TEBFOHRO FRRHDIH -
7z (p<0.05~p<0.005), EEIED B P & OMEBIZED SNl - 1o,

5. BSALDOBFZRR, BSAORZWEWNIOEHICHKL TEFHKROHRKRUZD |
KEBMDE0, $1, BHKEOBPRED -7z (p<0.05~p<0.005)0

6. LR, EFFOHRIAUBPICEEALASZ 5 EuBANKRF, KERUBS
AREEAZEZ 2RTHEET 5, 2hid, FERUBS ADKEWENSVEICH
8L CESHHOHRLDE L, BHBEOBPASVENHITETH- 12, BE, %fat
ROV CiIts8WTIR, E@FBOHRAUBPKEEAS5Z 258ENRT & LTRIEREIC
FVHDTH - 1o

2 ¥ X #®

D) EEBCH AR b7 v FoEE Y, KERE, 1976, pp.110—113, pp.121—-123,
pp-129—131, pp.246— 248,

2) Rk hSEEO PW CIT00EB ARICH S 2 THERBEEORFEIC >V T, RALE,
No.9, pp.47-53, 1975.

3 AUl X EmEOREIER KT, BEBE, 1984, plo, plo2.

4) Crews, T.R. : The effect of body fat on steady state oxgen consumption, J. sports
Med., Vol. 25, No4, pp.198—201, 1985.

5) i E] LS R -y, JESLHAR, 1982, p48, pbl, pp.55—-56, p65, pl22, pl36,
pp.186—187, pp.215—216.

6) liEa c BARADIWO Y o4 ba v bo—ov, TR, 1985, pp.42-—43.

T A B EDTORBAVIEERENCET 205, KE¥EHR, Vol.16, N4,
pp-197-213, 1972.

8) NI : e FE T 21298 T 2 b OBAME & EAEOREE, ABES X UmEE
KWL NIORE, KETFHE, Vol.29, N3, pp.237-244, 1984,

9 BFRNATAL : hETFLFICH SN EBENEERED b L — = v /950, KE¥HE, Vol.18,
No. 5, pp.253—259, 1974.

10) BRI A - CHBEREED S A1k, S ORE, Noll5, pp.70—-80, 1984,

11D Otto, A.C., et.al : The hemodynamic change in marathon runners during supine



12)
13)

14)

15)
16)

17
18)

19)
20)

2D

22)

23)

B O LA O I 1B 5 S AR T 345

exercise measured with gated blood pool scintigraphy, Int. J. Sports Card., Vol.
2, N2, pp.86—91, 1985.

NEF = EER b L 2EIST, 572 0RF, Nollb, pp.90—95, 1984.

Ui Efth - PEEh & EEE RO KO RE ICBT 2%, KB ORF, Vol.34, N10,
pp.761—763, 1984.

INEHEZ M - SR F O % §pi & EEYF S OB R O B & IO B, FILFRRIR F4C
E, No21, A, pp.245—261, 1986.

I EHE 2 Aih - Zdpts o IREIA ML & B OB, fR¥EH, No 2, pp.25—34, 1986.

Mcardle, W. D.,et al : Exercise physiology, lLea & Febiger, 1981, pp.96 — 123,
pp.378 —389.

S At - BrAEE R, s, 1978, pp.153— 156.

Coast, R. J.,et al : Optinal pedalling rate in prolorged bouts of cycle ergomet-
er, Medicine and science in sports and Exercise, Vol.18, No. 2, pp.225—230, 1986.
HRRIET : B AT b Lv—= Vv 7ORE, » 5120, Nolls, pp.11—18, 1986.

e BB v o — 5 — b [T B X COHROBIG, ABORY¥E, Vol.36,
No 1, pp.40—44, 1986.

R EARRAM - A2 i X 5 EEMITENRED L E), KBz K¥E4CE, F20%, pp.1 -5,
1984.

i ohth - 458225, Japanese Journal of Sports Science, Vol.5, No 5, pp.319—325,
1986.

Imachi, Y., et al : Rebound of blood pressure often exercise, J. sports Med.,

Vol.24, No 4, pp.288—289, 1984.

The Correlation between Physical Characteristics and Heart Rate,

Physical Characteristics and Blood Pressure during Exercise

Masayuki Kawakamr*, Takashi MaTsusara®,
Kouji Inokiuara** and Masakazu Outa*

* Faculty of Liberal Arts and Science

** Health Care Center

Okayama Unuversity of Science
Ridai-cho, 1-1 Okayama 700 JAPAN

(Received September 30, 1986)

The purpose of this study was analysis of correlations between physical charact-

eristics and heart rate (HR), physical characteristics and blood pressure (B

P) during exercise. The subjects in this study were 150 college students of

healthy male age of 18 to 22. The exercise test of laboratory were work load

of three diffrent exercise, groupA was light exercise of work load (300 and 450
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kpm per minute) ;groupB was middle exercise of work load (300 and 600 kpm per
minute) ; groupC was mixed exercise light and middle of work load (300, 450 and
600 kpm per minute). The number of each group was 50 males. The exercise test

was for six minutes by bicycle ergometer.'(pedalling : 55rpm)

The following result were obtained :

1) The correlations between physical characteristics and HR, physical charact-
eristicc and BP during exercise were that HR and BP during exercise
had the close relationships to height, weight, % body fat (% fat), vital
capacity (VC) and body surface area (BSA).

2) As to the relationships between height and HR during exercise, HR of the
tall males was lower than that of the short males (p<<0.05—p<0.005). The
height had no relationship to BP during exercise.

3) As to the relationship between weight and HR during exercise, HR of the
heavy males was lower than that of the light males (p<{0.05—p<{0.005).

4 ) As to the relationship between weight and BP during exercise, BP of the
heavy males was heigher than that of the light males (p<{0.05—p<{0.005).

5) As to the relationship between % fat and BP during exercise, BP of the
males of much % fat was heigher than that of the males of little % fat (p
<0.05—p<0.005) The % fat had no relationship to HR during exercise.

6 ) As to the relationship between VC and increase of HR during exercise.
HR of the males of much VC was lower than that of the males of little V
C (p<0.05—p<0.005).

7 ) As to the relationship between BSA and HR during exercise, HR of the
males of large BSA was lower than that of the males of small BSA (p
<0.05—p<0.005).

8 ) As to the relationship between BSA and BP during exercise, BP of the
males of large BSA was heigher than that of the males of small BSA (p
<0.05—p<0.005).

9 ) Therefore, physical characteristics had the close relationship to HR and
BP during exercise. The HR during exercise of males well-built was lower
than that of the males slightly-built. But BP during exercise of males
well-built was heigher than that of the males slightly-built.



