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1. WR2| HEH

5 Rt AR B B #ES H8E Ut o] #MEE
g3 ksl dside 2 B m#Ee duiAlEe] oA H9, ol
flEfte st37] SslME a8 St oW E LdahES FU mES A
SAA #ER7Y SIHHEESE s 9 it #Lrt d=2A 2 Flojth
TALEL B NS Bt s LaEkel BT f LalES F
7he o) EmERM&O] b $FF KEMS) Lialk R MRS £{br} 885
R FEALY EHRE FEsted A dE WEEkeld P

WEES HAESHS T8 duvAiEe] o fEdlA Hie] mrhEol”] =&

Mo

of ¥4 A myEEE Fxsks Aol Fasich ™ o]yt ik (glucose) &
2 WAl ¥ERHE (glycogen) 2 A A= odchzt Etsihol A E#hiarert 7 &
B4 (anaerobic) 3§41 F9L% ARl =9, FAMLES EHsle AREFEN
(aerobic) &5 Al = EEEREIEE (FFA free fatty acid)3} 74 $23 o =]i#|
ol "o} FAM TFF mpES] F &R FF glycogend MMEFH (glycog-
enoliysis) & A oV Z o4t * K £5& ALsA =9 muE#Er}
Fadte E@hpghel A ol E£F5oE st mEeldt Hdl AAH
glycogene] 27 JRE wFolct o] of EHhEEHS B, AE #EESl Ao}
K57 mE2A "ok web FFA MEES] #bo} E#RENS REde B
He] Hctz ¥4 girh

EEhEy (CAitgRES] bel B AT WA (1967)° FBI(1974) "
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F5(1980)" FHA 5 (1982)% ®ER 5 (1989 To) smskEs}t JespamEs
EEE KRB g 2 RS #bel distd WM& wivt slew, Bk
miEiE kel FsAe HEoE 5 (1983)° HAH 5 (1984) " 2B 5 (1984) ™
& EB% EFRSY JBRFR ¥ FUMChT sy, HRE (19842
Y BRI (RS F70on ERAESERS Fados #®iES Ao
nhedol] 44M 5 (1979) ¢ FAy #HEYod s 5(1988)"L ALF
Z7Hgct3 @ o] glo] EERy mEEE Bikol B I AE] A sHA #
£33 lx] E3hch. =¥ AT dlFo] EFH RBEFH AT EBhE
EE AMY % ey #isdos], SERER 53 - REERTHS ke
3o} & £ e KWikolth

& RS ASE - e B EmEE el 0B P mpEEe] %
L8 oo BRI FERSET RERRTS IeHiEs BFE Rk
ol EEREI € e £

2. WX BRY

F e B BEW hEMXTY RENRTO EHRTE Lial R
9 mpEEe] #LE . ofrsied Ao
A e BEgS E&sy] d& 2o TAHQA g5 2L THMES ke
ghet.
7}) HERSEF RERLRTO OER, EER, KU L8R #MEE
HEe gt
W) rEsRTol REMGETY ZoEry, EB, RGN B #8{LE K
& ot



o}) pEESETel RIEREETO ZOERy ESRE, RN MuEfES] LS
Eg st
gh) FAFA mEEme ot BEES oo

3. WXl HIBRES

7b) PEE %S WA JESAK BT BLEK REMGET 34, PERGR
F 3% F 68 HRoZ 3o

W) figEE 247 31C, 29CE Hikfy Fold AolAtt.

oh) mEERES AT KNS &71g BYE] BMnE mmoes MER
o}

I. PEwH W&

1. E®3 Ry

LRl LR BEAEHE ¢V {83 EE o)4ST ok (LR
o} EEmREE Jelils EERmEET WHRRA JdeE 2 7+F sports, HE)
ho LAHEE 4 AAR TSl BMERKE (UAR), =t £HEEE F5
g+ Uk

ClEgcs S, 249, 92, 34, HA, 2E, IR, AMAA Sl 9%
a2 AlAAR Al o e AEE FAdE AT M Rer

+
X

(o]

o4
-

ole Wt ozt ¥ebAm 4 AAZ A Erx Vo

Egholl o Linde] LS B &S AFHE 3~540] AHs ek
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Fi8#2 (ATP—PC system, luctic acid system)eol] 93 oA} Hme] v,
HEE B2 (0, system) ol 23 o 2] {LatEACl doivied, o o B33 O
. e st muEdEIRel A= ¥eoh B2 07} Moz sy, R
%e COst BN ksl vt aebA Liag (heart rate;HR) 7} 37}
3l3, 13 fadiE (stroke volume;S V)X F7138led, A= 4% LiAE (heart

output minute volume;M V)o] Z7}3A] st} (MV=HRXSV)"

Fig. 2—1 Changes of heart rate to be proportion in difference of

physical exercise intensity.
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T Lingee 8-S 24 e Figo 2—-13 Ze] okt & EERRETT ¥H
A A AS Liage mRKEZE Jdebgz] g AL 28 R linBrt 4
7] el E#ikrt F5o] e o] d9f .LialkE KERCIaEE ¥
(Fig. 2—1 AZA). FABS o] EEmliafr L= 2~37 FAHES

3t mES EEEHS ¥ dv Ralialrl s 2o EEheEst vt
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W EAMHEEEEC] Vel x| o2 EEE RATESCIE &3 BRIRE
2 o9 LIAE BAT.OIEE b ey A TOalE dEs] T8
st ERUKEAN A A3 FolAle AF (Fig. 2—1 CHA) <} vy i &
e o dHIY HFARERE A&ses A (Fig. 2—1 DFA) 7L sk

Egpell FRAR AR ZER LA BEAR Mo A3, &gl we F
7Veahe AERE How EHE RES wEch =% F3E AR BB
Beow, 22 E@pAfiE dig LiAgE ok ol EHVYE F3A WL
el FExo} 13] saigie] 7t ZAdpoln o]z LS £ X X054 (athletes
heart) ]2}z e} " = KEME AS 194 F53) Lingut Faste
ol AlRET FEIREA vl8) FAY FAE Mol HERMEE Foletvd A
33k Fffe] FHr}

LIEEE #fisle EEoZE BEKH, %8 A9 (hormon), ImAES)
WE, SEZEE (exteroceptors) Fo] dvHl, #EEh e F7te AR AAF
F9 2170l AAFH A Yeds dAoln, F5F dHFEIA AFsd F
7hete AL AREAFF o] Frtste Yehdoln A3 2 99 E
e 2= adrenaline Zriftghn, #8E LA, HUUKEA <3 HkERE F71, m
el b4y mo e 2= GReEXEe it 5% & 4 A

2. E#2l mE

ABkol BEriREIC 2 mie KEARSE dolux Sled IS 7t =&
Fh& IHERA MR (systolic blood pressure)olal F2w, #EERIS) 713 Y& 3z

r~

< PEORHAMER (diastolic blood pressure)ojgtil ¥t} ZEM EF MK Z

Zt 120mmHg, 80mmHgolw o] 5 imEEe] 2-E AR/EE (puls pressure)o|atx 3&v
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EHFL 40mHgol}, "

mEEe] @S vlAs EEoZE © miEY #boldt. LM faie] 3
ZbetH Mol Frhste] mERol Aodtch LM FO BREMMEST £ X
AR RS FEol <3 LEdn@ie] Fas]e] mEe]l Frbeie wrdlE LLHRS
A 7He, REmEe F, FETel oM mES Astdo. @ JERIER
= MmE YUEECl whebA Foistz, 2 A mEEe Ao el ERoz:
LRLHAES] T8 dFoll MBI impulse?t F7lsla, {LAfy fsko g
4]< adrenaline, noradrenaline 5o] 243 o MFNMHES o). @ o9
= mh, @ARRS WM, RBEE, BRE Sol st mEEe] kel ™

ES e 2 mEe A5 FZ UEMMEY Vel BERmERE Ao
27t A AAZ dojxich. webA Edpel A RE FHERES 37}
et

BBy RG-S EHATHEE wel EREE 2elAth ol EHHA
7t F95 BKEWEC] S7Msa, kel WEESIe] 2R H o 13 jadiEol
7t Adolnt. =3 EHHAFEC € ADLTE ELERKA 5 LM IUE
710] Zrate Ldndiiel FoiEch ™ AP Edh Aol NEHIMES dA 3}
A shergbet. mEES] 87 G P EE Q3 BRRREY FAY FAR L4
e F438 WAYLZA dojuin, ! tREH LEE o3t fE: Eahol o
Y B AR J5FYto] RS mEiEHo) FastE ol & EHolgn
Z-et,

EENEF GRS EHTAS mERRSE A mEFEHo) Fi2H

o

H7bZ, mERRY BES 44T, COF7t 2 JLEES ofulx4l BT

9 MEe BFole F7t ToT s HORMMAE THIC
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WEghol A7 CAnly, MBS F7 EBig KEdE EAXT e EHo
el ST Atelzt ek F 2L mEre E&HS AL o sdoly Fe:=
LAREet MRS thiEo] w2 A He o)L sl A o] Eshol
BRE HolH ke AL Auge

3. E® myE

EFH MRS ATPAIARE M ol 45 RA(Ll, ZHE Koz
A 3 BERE B4 At Aotk oAL BE HMEAA dH4 L
o, ATPE Aabshe Zloloh Zeu} MmEHRE) WA GLER) o & ATPE
A Aol 2 A2 ALEE AL BAkibipolth v Aggel A
FrEol MRS F3 B (liver) 22 5 RS BBRAA MASRY
W Hehr7t glucosed Agsl7] WEoll AL RME glucosed] fLu A
&g + oot mbe) glucose: F28 UAELZA 1 ABARS BR
festd o5t e} 2

starch phosphorylase
(__—:—~—’ glucose—1—phosphate — glucose—6— phosphate

glycogen> Di (RS 5 RY)

o]} 7o) KR glucose—6—phosphate: MEHEF (glycolysis) & S3tod A
TPE At A AR E AT

glucose= anaerobici®fZell A9 U)oz L= =d, o o FHARNY gl
ycogene] 73] iS4 FLE (lacitic acid)o] ¥} 2P} M-S 558

* Starch: ¥ (C.H .O.)



o)xqt MY o HEHMEA HE F7H1A Mite s WEX HARNY EFRR
< ZtH et A AL mEs Fied Fog sz, 1 F d%7 O
o) fikiaoll Q8 w4 Bfbsinl AZA KmEs dAluvAlel g8 ARHA g
LEgo] t}A] glucose® HAHITE o] glucose: Al mHE-S 3l HHSE
$ubs]o] o] &} (cori cycle).” o] @ Fig. 2—2% Zth

Fig. 2—2 Glucose utilization during exercise.

Cell GLYCOGEN
Membrane \b'-‘se

I phosphorylase
»

“ ATP ™~
GLUCOSE «~—————3» glucose~6-phosphate

! hexokinase l ANAEROBIC
GLYCOLYSIS

N =

Alanine === pyruvic acid==—==-=LACTIC ACID

FATTY ACIDS —=——=——3 Acetyl CoA

Oy —=
C02

Hp0 KREBS AEROBIC
CYCLE

ZefEREe] Mm-S FA4 80~100mg/dt 2 A 4A A FASH=d 2R fge

MAEE 59 Z)delM AVAFEoZH 3Tl 50~7098 2w 17] dFol
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ok Y MEEEE EHSE F3I8H7] 913 glucosed] kS F2 FS] glycoly-
sisell o) o] FoIx|a w3t gl o] FoAAE fahs, otelxat TS gly-
conegenesisk. glycogeng ¥ -F3}e] glucosed mth. ol23t #fS F3
o HHKHE glucoser oURJFL RS 4], HHF Zetz o glycogenk /K,
BERTR, B glycogens FAM $2) Bfzol aledl ol 5o KBS Hust
+ 7% hormonee| ¢J3 Ffiolct *

B ol A 5=y insulin® WMMARMES) F@ttSs FIHAIA glucosed: F3t
A R el 23 glucosed A glycogend] &ME F7HAe. =R
7+ 7\%9] glucosed] AwM|E FAslmE MmEEHEES ASAUch ' GH MmpE
g &= hormoned [if glycogen? glycolysisE ZA 3} BIFEEES adr-
enalineo] glow * EEgolM 2WEE glucagond {KIkER: 27t F713tod
FFEe) glycogen Fset olvli4l Tl HEAERS FIHAUH. 'Y o FA
adrenalin, glucagon, insulin § cycle AMP7} 3¢J3}+& hormoneo] EEhEF I

Fig. 2—3 Physical exercise intensity. hour and energy expenditure.
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Fig. 2—4 Physical exercise of long hours and energy expenditure.

e S71AA BAC glucose BFE LA o] Fo2A 3o E@ik =2
AL glycogen 4 A= F #AEistz sle Aot ™

Fig. 2—3% Fig. 2—4°llA X wie} o] EERE7 F718k Befie] 25
sy SAstE BEFV RKHFLR $AX oo shit &R 3
3 EH Ao ATP o] EEARNNAM (ILER) 2 o537 Aot o=t
100me}t zo] F=2 AHJ Edhol s ATP HEHKS Mk ATP—CPRo]
o}, EEEREZL S wsfiio] ZojH el wel fafhel £ MEE SASAT K
KL= E8HS) MRSl A T8 TS Fgcl. £33 EFH M4 &
HEE A HAM HolzdMe RAKiLHel 543 9¥E Io. HAF 9]
27 = Aeled FLEERTE A4FezA Aol T MEIT ok



M. e KHik
1. RS ™2
A BrEe MR BmHMN JESA LD 3 RESET 349, hEAGE
F 34¢ HEog Fiu, o5 ) JAd Ik - FRB A KK R

RSl @glon WA BEKIEE e, BFAEC 1 6719 o4 FAE
olc}.

2. AIEHE Y HA
7h MERE
etz EH S & E (height), #8% (weight), BE (bust), MHEE (sitting height),
FeE A58 (Roher’s index) & #ENZ, ARiA(heart rate), UNKEHIMER (systolic
blood pressure), HESE#AIER (diastolie blood pressure)} ¥ (glucose) S &
PRI (ZeBEng), ZOEry, MMEDN, 1K1E 04, 54, 104, 159 22 #ER.

L RERR
A wrzeel AH&sgdd mEAES Table 3—13 ).

Table 3—1 Items of survey for physique. heart rate. blood pressure

and glucose.

Items Unit Type Manufactured Index
Height meter cm R.O. K. Height

Sitting height cm R.O. K Sitting height
meter

Bust meter cm R.O. K. Bust

Weight meter Kg R.O.K. (Co) Cas Weight
Electronic blood mmHg EW253W Japan National Heart rate
pressure meter Blood pressure
Glucoster mg/dl 5524  Japan Sankyou(Co)  Glucose




3. RMEH*E
ZhH MEfA
% F (height : om), % (sitting height : cn), ME (bust : on) = Martin®X ant-
hropometer& AH-8-3}9l %, #E (weight: kg) 2 BT BERE ol &3t HwE
st MEMBE 3 37 st 7 23] fxEsted pREHES AYA
FERIEW (Rohrer’s index) & #8H (ky) /& K’ (em) X 1079 FA ol 3 3E

SUTRIHE " 25t A=),

(4) & (heart rate) 2} MmMEE (blood pressure)
fRiae] WEF LS CEES Tkl A% FiE BHMES nxd 9% A
¥, cardio graph®] Kt F°'°] slow, mBES] fEH AT KBEIEHE A
4% Riva Rocci®! M7} dubAolvt A543} fxES st EFX B - Ik
faEtE o183k} (Fig. 3—1).
LW (upper arm) BIREES FE Y EERRlT FHA 1050 T 3

T F e TER, EHE, KEHCE oAbl Al st AER

(c}) m¥E (glucose)
m¥Ee] HEHEL e BITEAS ol 43 A w9 Bkt Ui A
RS MAsIE KHiES O—TB(O—toluidine) # 570 glov, A7ME BF

X MmEFRERS o434 (Fig. 3—2).



Fig. 3—1 Electronic blood pressure meter.

Fig. 3—2 Glucoster.
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HiE o7t 23le AS U F start 26lg FEoL

® £m#EF

Hzo 3H (a5 AR5 28w YA ¢ Peg A
Yol A3 D)2 FGojmarh

@ Mg wohdch

FH7b wlwle” sz geld (Hasdolde207t AR AL €2 A
P9 mige 1~227 24 F4H).

AlPAE HAE Eojo

2 HAE Eo|E doj AYPBe REBoZ Fid st APANE YA
712 HAE EolE gt}

@ meEHE IA4

dagaolol (1P TAR F [Pl ZAHt 2 F 337 L3 mEHEr}
F A}

4. REHMH

7h) BEIROI} ARFBEAZR A F3S 4] st fELE B b
B3GR, BT ABASS ZA stded REHR $99 MERRARTS
Table 3—2¢9} 7t}



Table. 3—2 The calorie intake content during survey period.

D—1 D D+1
Supper Breakfast Lunch Supper Breakfast
Carbonhydrate Cal  236. 15 241. 1 235. 15 236. 15 242.1
Total Cal 1502 1310. 5 1380. 5 1502 1380. 5

% D—1:The previous day D :The day D+1: The next day

) JERIRIFS 2@4= Table 3—30l4 ¥: ule} 2c)

Table. 3—3 The weather of survey period.

Day  Temperature The wind Wind velocity  Humidity Barometric

(0 (m/sec) (%) (mb)
1st 31 northeast 9~11 65 1006. 5
2nd 29 southeast 10~13 84 1005. 6

ob) RGERFRENS R (ZEHER) = 06 30~07 1 00, ZEEFE 10: 00, E®)
Brol fATEBES 10 30~13: 3090 HzE S}
2) EHAEF REL 1598 warming up(10% jogging ¥ dash, 5% H2

fek) t REEMEEZETT 5000m, FHEREBEFE 1500mE A4S REiighe 29

Azted AERTH
5. BFFCH

7} wreEtEl - 19904 4A ~5A
) SRR : 19904 4A~T7AH

o) WEHRE BEE P REER R 19904 7A



2}) HI%E 1 19904 8A 17H~18H

o}) BERKS] computerAF P AR 47 19909 8A
vh) FROCHER 19904 9F 1€ ~25H

AL ER3CIEH 19904 10A



V. &% 8 5%

1. gAY 43t%

5000m:BF2 1500m:EF2] &, #0E MWE AE HECEHEES e
#RE Table 4— 104 ¥ = u}ls} P},

Table. 4—1 Physical characteristics subjects.

Age Career Height  Weight Bust Sitting Rohrer’s

(vear) (month) (om) (kg) (cm) Height () index
Y. H K 18.00 30. 00 163.15  49.95 84.50 90. 75 115. 00
K.N.K. 19.00 18.00 159.00 44.70 77.50 87.76 111. 00

5000 m | S-B.H. 16.00 4200 156.60 3940 7500 8200  103.00

Mo 1767 30,00 159.58 4468  79.00 8.84  109.67
S.D. 125 9.80 2.71 4.31 4.02 3.63 4.9

KD.K 1700 30,00 17280 6563 8.5 9530  127.00
JY.B. 1700 1800 17650 5360 8250 92.00  97.00
1500 m | C.S. Y. 1800  60.00 173.00 515  80.00  88.00  100.00

Mo 1733 3600 17410 5691 8333 9L77 10800
S.D. 0. 47 17. 66 L.70 6.23 3.12 2.98 13.49

2. O

EE) T LS b EEHS RE R I MRS FET & dE R
224 wol o4 glrh. & HENA 500m, 1500me) ZEwy, EHE, kil



# LREe] #{kE Table 4—29 Fig. 4—1el4 2E upe} 2o

5000m} 1500me) PR, ZERE LIalks 71.33:10.03ME/% R 74.1748.15
@/} 52.83+5.08E/4 9 68.33+5. 37[@/50 2 vJebgteh &EER uls] ¥
HEEFE} FAA] LIAE B 5000m7t 24.77% R 73.83%¢l wl# 1500me
64.04% % 111.36%2 ¥4 Jebdoh KkiE#els tK1E 52l 5000mst 1500m
Ztzb 60. 05%< 85.49%=% F43) st ot KE 1053 15%9+% 5000m7}
49.30% R 43.22%9} 1500mE 71.61% R 63.09% skarshA ga=gled, &E
Broll ®lsll =& KRR ebsich

Table. 4—2 Change of heart rate during rest. activity and recovery

period before and after exercise in athletes. (/min)
Rising Rest Warming Recovery
up 0 5 10 15 min
Y.H K. 1st 59 64 88 115 102 9% 87
2nd 62 66 89 142 107 101 93
K.N. K. st 83 83 95 130 122 117 114
2nd 86 86 109 125 127 113 117
5000 m | S.B.H. 1st 68 71 75 115 112 107 100
2nd 70 75 78 117 115 105 102

M 7133 7417 89.00 124.00 11417 106.50 102.17
total D, 10.03 815 1L21 9.76 847 7.02 10.64
increase rate(®)  0.00 397 24.77 73.83 60.05 49.30 4322

K.D.K. 1st 51 65 85 112 101 9 86

2nd 46 62 83 107 93 89 88

JY.B. st 61 76 84 116 99 90 84

2nd 58 74 88 112 100 89 89

1500 m | C.S. Y. st 50 63 89 113 100 96 90
2nd 51 70 91 110 95 89 80

M 52.83 68.33 86.67 111.67 98.00 90.67 86.17
total S. D. 5.08 537 28 275 294 249 339
increase rate(%)  0.00 29.34 64.04 111.36 85.49 71.61 63.09

* increase rate from criterion of rising.



Fig. 4—1

Change of heart rate.

the time intervals before and after

exercise in athlete.
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Sjostrand (1947)*°' o] &4 Z5:5 PWC,.2

BEATESH 34 AMRE7 44 53 HAE o F— @A« 24 048

e ERBES olFdt Zolth
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Table. 4—3 Change of systoic blood pressure during rest. activity and

recovery period before and after exercise in athletes.

(/mmHg)
Rising Rest Waming ___ Recovery

up 0 5 10 15 min

Y.H K. 1st 115 112 119 166 116 112 111
2nd 113 104 119 203 126 121 110

K.N.K. st 128 124 153 116 117 117 115
2nd 118 129 135 125 118 119 111

5000 m | S-B.H. 1st 117 116 109 128 113 110 110
2nd 112 116 115 131 115 110 108

M. 117.17 116.83 125.00 144.83 117.50 114.83 110.83

total S. D. 527 805 1479 30.36 4.11 4. 37 2.11
increase rate (%) 0.00 -0.28 6.69 23.61 0.28 -1.99 -5.41
K.D.K. 1st 124 120 133 133 110 115 110
2nd 120 116 121 140 111 128 104

JY.B. 1st 106 125 129 143 120 110 112
2nd 103 120 111 146 124 110 118

1500 m | C.S. Y. st 118 120 126 113 106 106 132
2nd 112 115 120 116 105 105 128

M. 113.83 119.33 123.33 131.83 112.67 112.33 117.33

total S.D. 7.54 3.25 7.09 12.90 7.02 772 9.91
increase rate(%)  0.00 4.83 835 1581 -1.02 -1.32 3.07

% increase rate from criterion of rising.

INFEH MR 2ol A 5000met 1500m<] EERE:S= 117. 1745, 27mmHg<} 113, 83
+7. 54mmHgell v )4 ZERAE 116. 838. 05mmHg (-0. 28%) 2 119. 33+3. 25m
mHg (4. 83%) 2 8|3t 43 F7130c). #sfEEE o= 5000m7} 125. 000£14.



Fig. 4—2 Change of systolic blood pressure, the time intervals before

and after exercis in athlete.
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 wltAY Fadgod,
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112.33+7. 722 Rl vlsl 2 astdohzl ki 1590 117. 3349, 912 <F

7 Ftsrade.
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ENHEY B EHHAFE RE] 1500m2) 1356, 7mmHgell ] & 5000m~t 14
5.7¢7.23mmHg2Z A HEsA 2o 3 AL £ #Ed #FS A8 S

RIS D B Hshe] FHE 5 (1980) 3 FHEER F (1964) V& &
Bk KW 57 F538 KiEstchrt A ks Acy #EY AL F B
M FA AFo wld KB 5ol KEME KED AT dxskE Aot
olRL EEhH LR Uvigtol BHRIREES FE4Y #a9 oldul L4aliEe
a2 A Aolx, thEH TEME o5e] fEE &gl A #MiE LRz I
o] FES mEEsel FAske AVl & ERolZ YA} 1z
A714 EBEFZL o Feltiet® kil 5mold A KEIKER REYe &H
g gl FERolh

Lh) SR i

WRERy, EENE, AL WORMIMES] %k Table 4—49} Fig. 4—3004 ®
< ¥kt 2} 5000m9t 1500m9] AEPKEFE 67. 67%6. 65mmHge} 59. 67£10. 24mm
Hgell Hl&] %ERE 70.83+2. 61mmHg (4. 68%) 2 63. 502, 63mmHg (6. 42%) &
42t St oo, #MESRrE FA2F9] 5000mE 63. 502, 63mmHg (6. 42%)
2 ofzt 37t ov, MFESR} FAFF9 5000mE 63. 504, 27mmHg (6. 1
6%) <k 59.00+7. 23mmHg (-12. 81%) & ZA 8o 1500me 62. 00£8. 76mmHg (3.
91%) <t 70.00+10. 52mmHg (17. 32%) & 2318 ZF7}8ich. kMW 59, 109, 15



Table. 4—4 Change of diastolic blood pressure during rest, activity

and recovery period before and after exercise in athletes.

(/mmHg)
Rising Rest Warming Recovery
up 0 5 10 15 min
Y. HK st 72 70 67 62 55 56 55
2nd 67 69 58 64 55 57 53
K.N.K. 1st 68 72 61 53 62 59 62
2nd 75 76 59 51 55 60 56
5000 m | S-B.H. 1st 54 70 68 71 64 72 62
2nd 70 68 68 53 77 70 53

M. 67.67 70.83 63.50 59.00 6133 62.33 5683
total S.D.  6.65 261 427 7.23 7.80 629 380
increase rate(®) 0.00 4.68 6.16 -12.81 -9.35 ~7.88 -16.01

K.D.K. 1st 70 63 72 72 80 67 68

2nd 75 59 68 73 82 73 63

JY.B 1st 45 67 67 77 60 60 60

2nd 52 62 65 85 58 59 63

1500 m | C.S. Y. 1st 56 64 49 59 74 61 76
2nd 60 66 51 54 70 60 72

M. 50.67 63.50 62.00 70.00 70.67 63.33 67.00
total S.D. 10. 24 2. 63 8.76  10.52 9.14 5.06 5.60
increase rate(%) = 0.00  6.42 391 17.32 1844 6.15 12.29

% increase rate from criterion of rising.

ool 5000m7 77t 61, 33t7. 89mmHg, 62. 33+6. 29mmHg, 56. 83+3. 80mmHg
2 &Rl vl A

I

ZHAag K2 Jebd wbd, 1500me 22 70. 679, 14m
mHg, 63.335. 06mmHg, 67. 00+5. 60mmHg3 A4 Z7}3F Al vtepydcoh
BERMIMES F2 KMOEET BEREEE Aog oo g B s}

UARE FrEEeic N2 o2 KRS LHITHT Aok FHIE S (1980) 7o) =
R BERMIES EFRC) E#E KEM 2ot asito ule EEFHS 2
WS Y3, FAE F(1989)7' L EHEFI Y £ HEMMES) 72



Fig. 4—3 Changes of diastolic blood pressure. the time intervals

befor and after exercise in athlete.
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< 37t TR ¥ HERMIMEe] THEId ¥ A dXHc. 2 150
Omell A EBhrol KBS ghol ZER Hroh 2 7L #RE 0 FWelH,
ol RMIEM FAY ¥R} LAHFEY FFE ¢ IA 9] dE o=

Bl

4. mEE

ZCERE, EHENEE, KEREY s glucose BEES #4{p:= Table 4—5% Fig.

4—4 A B wkeh ok 5000met 1500m ZEMEERSE 116. 00£24. 28mg/df 2t 107. 6

Table. 4—5 Change of blood glucose during rest, activity and re-
covery period before and after exercise in athletes.
(mg/dl)
Hunger Rest Warming . Recovery .~ —~
up 0 5 10 15 min
Y.H K. 1Ist 140 138 122 209 163 157 132
2nd 153 140 143 283 176 172 120
K.N.K. 1st 80 109 126 175 160 132 109
2nd 111 129 148 164 189 156 113
5000 m | S.B.H. 1Ist 100 98 109 146 121 118 110
2nd 112 109 101 154 124 122 115
M 116.00 120.50 124.83 188.50 155.50 142.83 116.50
S.D. 24.28 15.97 16.81 46.78 25.17 19.97 7. 80
increase rate (%) 0.00 3.8 7.61 62.50 34.05 23.13 0.43
K.D.K. 1st 95 136 155 98 100 96 94
2nd 97 141 168 106 113 100 95
J.Y.B. 1st 126 146 183 98 120 108 100
2nd 112 158 170 82 118 103 95
1500 m| C.S. Y. 1st 111 105 114 80 107 82 79
2nd 105 111 120 83 102 94 82
Sub M. 107.67 132.83 151.67 91.17 110.00 97.17 90.83
total S. D. 10.39 18.86 25.88 9.91 7.59 817 7.60
increase rate(%)  0.00 23.37 40.87 -15.33 217 -9.75 -15.63

¥ increase rate from criterion of rising.



Fig. 4—4 Change of glucose. the time intervals before and after ex-

ercise in athlete.
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7£10. 39mg/de 2. “Febst o, ZERet MAEBROlE ZEiERFel w3 5000m7}
120. 50+16. 81mg/ d¢ (3. 88%) X 124. 83+16. 81mg/dt (7. 61%) ol ¥ 3 1500m+ 132. 8
3+18. 86mg/ dt (23. 37%) X 151.67+25. 88mg/df (40. 87%) 2 ¥ F71&& Bl
R 0%, 5%, 104, 15%rell= 5000m7} ZHz} 188. 50+46. 78mg/df (62. 50%), 155.
50+25. 17mg/ de (34. 05%), 116. 50<7. 80mg/dt (0. 43%) 2 FJ ] F-o KEES B
oE A} Faste kB 159l ZEBIRE KR KEst AT 1500moll M 2zt
91. 17%9. 91mg/ d¢ (-15. 33%), 110.007. 59mg/df (2. 17%), 97. 17+8. 17mg/d¢ (-9. 75

%), 90.83+7.60mg/dé (-15.63%) 2 FJ3|Fo FH3] At 1K1E 550 A4



ZERRy AKER RES Ao oA Ase A Jebit

Mm% 100cc Fell= mBE 0.1g°] Utk F 0.1%(100m/100mf) &) HkikEol <l
" EEhik mkEEe] #kel diHAE AR o HEol W=l drk. Wah-
ren(1977)"'& EWsfH E#S EMEEEESE A& E@hskol BT KR
fel AAR #E#hiks mEgac] %1 Frdy sgew, Costill F (1973)
< EE SRl whel ok Xpolrt qlovt ek Mol EH) Fol & 108
o AAEYGI #@Estdo. =3 AF(1968) ol st 1500m £1FEE £ I
a7t Bmol o123, 15~30% ko BEEE Hlotx #Eden, MRE
5 (1983)* & treadmillell M 15%ME#t, SMPHE 34R 2l & A3 miagEs}
HEZR F7HE Adx @3k wbd, Christensen (1931) o) g&ilwd xpH A
ojZvielE o] &84 600~1680Kpme AFE & A Mm-S K& MAT A
2 At #1550 Adl 238 Fbste A9t Jehdtiz #igsge
o, HN (1985) el M2 AR} ES) (125 7], 5000m 22]71)e] B §
o EimEs Jdelils dol Weow, AAMS, F(1988) 7L REFH EFHO
LER glucosel®EL 22 77. 4mg/dis} 76.8mg/d 2 F KM BT 559
F 104l 73.0mg/dt, 68.8mg/df 2 2 #AE AT 2 F all out A
IEBRFHN321) L 99.8mg/de, BFBE(16748")2 96. 4mg/ w2 HESA F715
Aotz #Edc)

A A A 5000m ZQAF Ml 571 A& o4 Christensen (1931) 7,

HN(1985)™, A4 5(1988)"9) #irs} uld #ERolm, o AL E#H ca-



techolamine®} glucagon®| % 72 insulin WS Asted Fre) MEEfEm
& 27AY2 2 glucosert A5 R ol FUEko] ST HAMSE cori
cycle gzl5o] 3Fste] EEhh o] MBHEFHEHEIT EHAE 7] d-Folata A
7+t 1500m EFR1E5A] mEe] Za S 504 1~45 Alol: M
o} HEeFo) @il AFslo] Figlycongend] F& WHEE UZ A0 o,
SN A Mol = catecholamine el I fifglycogen?] 47l &35 7]
ol&g7] wEel A7le AV otz AzZts|oizlc)

AN A 5000ms MBEMEZE A} Fastclrt ki 1550 B Ko 2
Mt A, EME HEBOlE M glucosel®iErl Fastairtr mEmE
HEol 2 AL insulin® Szt F713E 59 FEHEC 98 glycogenesis7}
BEREste] #H#kel glycogeno 2 Eragsl Ao &£ESW, o] glycogend HAK
< EEhO] R uwiE} zlolr} lont Eshig 1548l AZEASY SRS
40%7t BARE T 23] KigE7] e 157Dl FFELGS 2 et 150
Omell M= 1R 557l AKKr K¥S 2 HKiET A2 glycogenesise] 23 Hoz

Xl

HIEWlA AR o] = MmES EsHiEEZT 733 EEgKR (anaerobic) &
B oA 2] dge] S’ EMME T2 glycogen (T sprint @] BAS
2" E#H] el 23EF Ax HAam HolxdAE RAK{tie] E4% o
& ok AT o] A= stolo FEEATL RO EMN RK{tiel Fa%

WAt Ao s BMIEEA EES mESE YHG AN Ao AL ¢ $
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K oA ZHES V5o g FAFA| mEEHE wmE ] ek Table 4—6

A4 wE v 2o,

5000mel 4 Y - H-KE& Astd K- N- K9 13447]=

118.75%% o} 1819”2 23}A17] 47.75%Y < o 18’36"¥c} W3tow, S-B-

CY 12} A7 46.00%Q dl 17742"2 23}A17] 37.50%Y = 18'14" X} w27

veht F14] miEES] el & o Eskel Fokeh 1500mel A= K- D -

K9] 13hA171% 3.16% o 475072} 230A]7] 9.28% = 4'48°2 w3y, J-

Y - B9 1x}417] -22.22% o) 4'52" = 23}A17] -26.79% ) 4'577%.cf w5t

ov, EZ C-S- Y& 13H4]7] -27.93%Y = 4'57"¥c} -20.95% = 4755"%

skt

Table 4—6 Records and changes of glucose vefore and after ex-

ercise,

(%)
Hunger Rest -~ Warming Recovery . Time
(mg/dl) up 0 5 10 15 min
YHK Ist 0.00 (140) -1.43 -12.86 4929 1643 1214 571 173
2nd 0.00 (153) -850 654 897 1503 1242 -2L.57 18°09°
5000 K.N.K. Ist 0.00 (80 36.25 5750 11875 100.00 6500 36.25 18'19°
m 2nd 0.00 (111) 16.22 3333 4775  70.27  40.M4 .80 18°3%"
S.B.H Ist 0.00 (100) -2.00 9.00 4600 2100 1800 10.00 1742
2nd 0.00 (112) -2.68 -9.82 3.5 1071 8.93 2.68 18'14
K.D.K. 1st 0.00 (95 43.16  63.16 3.16 5.26 .05 -105 4'5%°
2nd 0.00 (977 45.36 73.20 9.28 16.49 309 206 448
1500 J.Y.B. 1st 0.00 (126) 1587 4524 -2222 476 -1429 -20.63 4’52
m 2nd 0.00 (112) 41.07 5L.79 -26.79 53% -804 -1518 457
C.S.Y. Ist 0.00 (111) -5.41 270 -27.93 360 -26.13 -28.83 4'57°
2nd 0.00 (105) 571 1429 -20.95 -2.8 -10.48 -21.90 4'55°
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- BEME BT 8%H BFES Ldnd mE R mEHEe] #{LE mEsix
2 hEAERT RESET 47 384 F 688 HRoR 3t KER, &EH
By, KOGl xESte Wi B\HYd #Re oS3 2o

7hH ¥
a) KK LI08E 5000met 1500m 22 71.33+10. 03[El/4r3} 52. 83+5. 08[l/
groldom ZEErsols 74. 178, 15[/45 (3. 97%) 3} 68. 335, 371/ 4 (29. 34%) 2
2 F7HEch
b) ¥HEEIEFSL FAFA)E 5000me] 89. 0011, 21 /5 (24. 77%) R 124. 009.
761E /43 (73. 83%) ol Bl 8 1500mE 86. 67+2. 87[/4) (64. 04%) D 111. 67+2. 75[1/

5y (111. 36%) 2 =4 7138l

c) kEM = thiE 5% 5000met 1500m 2+t 114. 17+8. 47[01/45 (60. 05%) <}
98. 00=2. 94[al/ 5y (85. 49%) 2 &3 Zastoy thk1E 1093 154 5000m
7} 106. 50+7. 02[ /45 (49. 30%) X 102. 17£10. 64121/45y (43. 22%) 2+ 1500m~7} 90. 67+
2. 49[81/5y (71. 61%) 2 86. 173, 3911/ % (63. 09%) > & <ivbalAl A s o &
ER 2ot w2 R

L}) m EE

A)  WUHEHRA i BE
a) AR IHERINEE-S 50002t 1500m ZH2r 117. 1745, 27mmHg 2 113. 83+7.



54mmHgdl o v Z2ErEE 116. 83+8. 05mmHg (0. 28%) =L 119. 33+3. 25mmHg (4.

83%) 2 ‘e}yit}.

b) H#EMESKSE FAFA] 5000m= 125. 00:14. 79mmHg (6. 69%) 2 144. 8330.
36mmHg (23. 61%) 2 1500m] 123. 33+#7. 09mmHg (8. 35%) ¥ 131. 83+12. 90mmH
g(15.81%) Bc} =gk

c) k1% 54rel 5000m<} 1500m Z+ZF 117. 5044, 11mmHg (0. 28%) 9} 112. 67+7. 02
mmHg (-1. 02%) & &RIFZ Rmstdch. ki 104, 155 5000m7}t 114. 83+
4. 37mmHg (-1. 99%) 2+ 110. 832. 11mmHg (-5. 41%) 2 <3t ZaPeq, 1500m
+ 112 33+7. 72mmHg (-1. 32%) ¢+ 117. 33#9. 91mmHg (3. 07%) 2 w] %A 43t

F7haet,

B) 8GR IR
a) ERE: MRS 5000mst 1500m Z7b 67. 67+6. 65mmHg}t 59. 67+10. 2
4mmHg2 Jeplypon ZEkE Zz 70, 83+2. 61lmmHg (4. 68%) 2} 63. 50+2. 63m

mHg (6. 42%) & 3t Fohzlch.

b) HEfREEIEES} FAEZA] 5000ms 63. 50¢4. 27mmHg (-6. 16%) = 59. 00+7. 23
mmHg (-12. 81%) & &PKEf vl&l wolg o, 1500m+s 62. 00£8. 76mmHg (3. 91
%) 2 70.00%10. 52mmHg (17. 32%) & A Je}lygc},

c) tKi% 547, 104, 1547l &PREFl wl& 5000m7} 61. 33+7. 89mmHg (-9. 36
%), 62.336.29mmHg (-7. 88%), 56.83%3. 80mmHg (-16. 01%) & A4 2+ KK
Rew, 1500me 70.67+9. 14mmHg (18. 44%), 63. 33t5. 06mmHg (6. 15%), 67, 00
5. 60mmHg (12. 29%) 2 A& =& KB Jehgol



cl) m ¥

a) ZeMiEy MmEEES 5000mel 1500m 27 116. 00+24. 28mg/de 2 107. 67<10. 39
mg/df ] om FERE 77 120.50£15. 97mg/de R 132. 83+18. 86my/ bt & FoHA
o}

b) HMFESE FAFAE sl 88 5000m7F 124. 83+16. 81mg/df (7. 61
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df (40. 87%) 2 FolAHTi7b 91.1729.91mg/df (-15. 33%) & FAH 3] obzrh.

c) R 5000me TR 59 109 HA 243t KR 169 116. 50+7.
80mg/de (0. 43%) 2 ZEMins ko 2 thE=Idov, 1500me A 5%l 110.00=
7.59mg/df (2. 17%) 2 tKigstsdchrt ki 10453 155 el 97. 178, 17mg/de (9. 75
%)<t 90. 83¢7. 60mg/d¢ (-15. 63%) 2 ©hA] wrobFrct.

d) 6% % 5%&°] ZEMErel vl A4 mEEHES mzo] E3k-& o (5000m),
o] & o (1500m) 7} gcgkol @5t

2. & E

7 SWE HROZZ BRI olF oAk A

W) EERGET WY BT ol FolAek 3k

t}) Frglycogenst Miglycogend] k& Hoi= Akl B HRIE o] FolA
oF 3t
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(ABSTRACT

Studies on the Changes of Heart Rate, Blood Pressure
and Glucose before and after Exercise of

Middle-Distance and Long-Distance Runners,

Kang Nam—ill

Physical Education Major

Graduate School of Education. Jeju National University
Cheju, Korea

Supervised by professor Kim Chul—won

This study was performed to find the changes of heart rate, bood pressure
and glucose during exercise of 3 middle-distance runners and long-distance
runners of a senior high school

They were surveyed at rising (the hunger), resting state, warming-up and
right after goal-in, and 5min, 10min, and 15min recovery.

The work given to runners was warming-up for 15min of runners and
5000m running for long-distance runners, 1500m running for middle -distance
runners in their own most high speed.

This study is composed of comparison and analusis of survey during



warming-up and after running.

The result are summarized as follows.

1. Heart Rate
a) At rising, both groups (5000m, 1500m) incregsed more heart rate than
in resting state; 71.33+10.03 times/min(3.99%) to 5000m runners,
52.834+5.08 times/min to 1500m runners at rising and 74.17+8.15

times/min (3. 97%), 68.33+5. 37 times/min(29. 34%) in rest state.

b) The heart rate of 5000m runners was increased, compared with that
of 1500m runners, during warming-up, right after goal-in; 89.00+11.21
times/min (24. 77%), 124.00+9.67 times/min (73.83%) to 5000m runners, and
during warming-up, right after goal-in; 86.67+2.87 times/min (64. 04%),

111. 67+2. 75 times/min (111. 36%) to 1500m runners.

c) During 5 min recovery, the heart rate of 5000m runners was
114. 17+8. 47 times/min (60. 05%) and that of 1500m runners was 98.00+2. 94
times/min (85. 49%) — this is decreased rapidly.

During 10 min, 15 min recovery, the heart rate of 5000m runners was
106.50+7.02 times/min (49.30%) (10 min recovery) and 102.17+10.64
times/min  (43.22%) (15 min recovery), that of 1500m runners was
90.67+2.49 times/min(71.61%) (10 min recivery) 86.17+3.39
times/min (63. 09%) — this is decreased slowly, but it is higher than is rest

state.



2. Blood Pressure

A. Systolic blood pressure
a) At rising, the systolic blood pressure of 5000m runners was
117.17+5. 27mmHg, that of 1500m runners was 113.83+7. 54mmHg.
In rest state, the systolic blood pressure of 5000m runners was
116. 83+ 8. 05mmHg (-0. 28%), that of 1500m runners was

119. 33+ 3. 25mmHg (4. 83%)

b) During warming-up, the systolic blood pressure of 5000m runners was
125.00+14. 79mmHg (6. 69%), that of 1500m runners was
123. 33+ 7. 09mmHg (8. 35%).

Right after goal-in, the systolic blood pressure of 5000m runners was
144. 83+ 36mmHg (23. 61%), that of 1500m runners was
131. 83+ 12. 90mmHg (15. 81%)

¢) 5 min recoverery, the runners were recovered in similar state to rising;
the systolic blood pressure of 5000m runners was 117. 50+4. 11mmHg (0. 28%),
that of 1500m runners was 112.67+7. 02mmHg (-1. 02%).

10 min recovery, the systolic blood pressure of 5000m runners was
114. 83+ 4. 37mmHg (-1. 99%), that of 1500m runners was
112. 33+ 7. 72mmHg (-1. 32%).

15 min recovery, the systolic blood pressure of 5000m runners was
110. 83+ 2. 1lmmHg (-5. 41%), that of 1500m runners was

117. 33+9. 91mmHg (3. 07%) — the systolic blood pressure of 5000m runners at



10 min recovery decreased slightly, compared with 15 min recovery, that of
1500m runners at 10 min recovery was similar or slightly increased, compared

with 15 min recovery.

B. diastolic blood pressure
a) At rising, the distolic blood pressure of 5000m runners was
67.67+6.65mmHg, that of 1500 runners was 59.67+ 10. 24mmHg.
In rest state, the diastolic blood pressure of 5000m runners was
70.83+2. 61lmmHg (4. 68%), that of 1500m runners was

63. 50+ 2. 63mmHg (6. 42%) — the distolic blood pressure at rising became a

little high.,

b) During warming-up, the diastolic blood pressure of 5000m runners was
63.50+4. 27mmHg (-6. 16%), that of 1500m runners was
62. 00+ 8. 76mmhg (3. 91%).

Right after goal-in, the diastolic blood pressure of 5000m runners was
59.00+7. 23mmHg (-12. 81%), that of 1500m runners was
70. 00+ 10. 52mmHg (10. 52%) — the diastolic blood pressure of 5000m runners
during warming-up and right after goal-in decreased, compared with rising,
and that of 1500m runners during warming-up and right after goal-in

increased, compared with rising.

c) During the recovery, the diastolic blood pressure of 5000m runners was
continuously low-at 5 min, 10  min, 15 min recovery,;

61. 33+7. 89mmHg (-9. 36%),  62. 33+ 6. 29mmHg (-7. 88%),



56. 83+ 3. 80mmHg (-16. 01%), During the recovery, that of 1500m runners was

continuously high — at 5 min, 10 min, 15 min recovery,

70.67+9. 14mmHg (18. 44%),  63. 33+ 5. 06mmHg (6. 15%),
67. 00+ 5. 60mmHg (12. 29%).

C. Glucose
a) At the hunger, glucose of 5000m runners was 116.00+24. 28mg/d], that
of 1500m runners was 107.65+10. 39mg/dL
In rest state, glucose of 5000m runners was 132.83+18.86mg/dl — glucose

was high at the hunger, compared with the rest state,

b) Glucose of 5000m runners at the hunger, during warming-up, right
after goal-in; 124.83+16.81mg/dl(7.61%), 188.50+46. 78mg/d1(62. 50%) — it
was continuously high.

Glucose of 1500m runners at the hunger, during warming—up, right after
goal-in; 151. 67+ 25. 88mg/d1(40.87%), 91.17+9.91mg/dlI(-15.33%) — it was

low after being high.

c) Glucose of 5000m runners at the recovery : it was slowly decreased at
5 min, 10 min recovery, but, 15 min recovery, as recovered in the hunnger
state 116. 50+ 7. 80mg/d1(0. 40%).

Glucose of 1500m runners at the recovery, It was recovered up to
110. 00+ 7. 59mg/dl(2. 17%) at 5 min recovery, but, 10 min, 15 min recovery,

was low again up to 97.17+8 17mg/dl(9. 75%), 90.83+7. 60mg/dl(-15. 63%).



d) 5 men out 6 men had the high speed right after goal-in, when the in-
crease rate of glucose was high and the decrease rate of glucose was low,

compared with the hunger.
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