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ABSTRACT

Studies On the Changes in Blood Components During Exercise.
— On Comparing Trained with Nontrained Including Sex and Age —

Jung Koo - Chul

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 the blood components at
resting state and during 5Min exercise, during all-out work capacity, compa-
ring Trained with Nontrained including Sex and Age.

The subjects twelve college men and women (3 Trained and 3 Nontrained
each group), ancther subjects of twelve highschool boys and girls (3 Trained
and 3 Nontrained each group).

Total subjects are 24 ( 12 male and 12 female).

The whole subjects carried out on the two exprimental conditions ; One is
by step test during 5 Min exercise with same workloads, the other is by
running stairs up and dawn until exhausted,

Blood samples extracted three times in rest state, right after 5 Min step
test in subjects’ exhausted state.

The packed cell volume of blood was tested through the microhematocrit



method, Leucocytes and hemoglobin through the general method and Triglyceride,
Total protein, Albumin, Cholesterol, Glucose, Blood Urea-Nitrogen through the

chemistry.

The results are summarized as follows,

The classification by Sex.

During 5 Min exercise.

1. Both groups increased more blood components than in rest state, but men
group was increased Albumin (6.4 %), Glucose (11.6 %), Blood Urea-

Nitrogen (10.6%) more than women.

2. Leucocytes (35.2 %), Cholesterol (9.5 %), Triglyceride (121 %) were
more increased in women group than in men,

3. There were no significant changes in blood level of Hematocrit, Total

protein, Hemoglobin.

During all-out work capacity

1. Both groups significantly increased more blood components than in rest
conditions,

2. Men group increased Hematocrit (6,2 %), Albumin 62.8 %), Glucose
(13.5 %), Blood Urea-Nitrogen (19.7 %) more than women.

3. Leucocytes (61.6 %), Cholesterol (21.4 %), Hemoglobin ( 6 %) were more

increased n women group than in men.



4. Total protein were no significantly increased in both groups, but increased

more than in rest state.

The classification by age.

4.

During 5 Min exercise.

University men group incerased Hematocrit (4.3 %), Total protein (5.9 %),
Albumin (8.3 %), Cholesterol (8 %) more than highschool boys.
University women group increased in Triglyceride (162 %), Glucose (13.6%)

more than in highschool girls,

. Highschool boys group increased in Triglyceride (84.6 %), Leucocytes (419%),

Glucose (13.6 %), Blood urea-nitrogen (12 %) more than in university men.
Leucocytes (44 %), Albumin (6.5 %), Total protein (5.4 %), Hemoglobin

(39%) were more increased in highschool girls than in university women.

During all-out work capacity

University men group increased in Blood urea-nitrogen (17.3%), Glucose
(15.9 %), Total protein (11.8 %), Hematocrit (9 %) more than in high-

school boys.

. University women group increased in Triglyceride (109 %), Glucose(13.6%)

more than in highschool girls.

. Triglyceride (109 %), Leucocytes (69.5 %), Cholesterol (18.594;) were

more increased in highschool boys than in university men,



4. Cholesterol (55.49%), Leucocytes (41.4 %), Albumin (10.9 %), Hemoglobin
(10 %), Total protein (6.8 %) were more increased in highschool girls

than in university women,

Compare Trained with Nontrained.

During 5 Min exercise.

1. Trained men group increase in Glucose (16.3 %), Blood Urea-Nitrogen
(11.49%), Albumin (11.1%), Cholesterol (8.3 %), Total protein (2.8 %)
more than in nontrained.

9. Trained women group increased in Leucoytes (47.6 %), Glucose (9.89%),
Toatl protein (2.7 %) more than in nontrained.

3. Triglyceride (49.9 %), Leucocytes (47.6 %), Hemoglobin (3.4 %) were
more increased in Nontrained men Than in Trained.

4. Triglyceride (164.9 %), Cholesterol (10.4 %), Hemoglobin (6.8 %), Hema-

tocrit (2.4 %) were more increased in Nontrained women than in Trained.

During all-out work capacity.

1. Trained men increased in Cholesterol (19.59%), Albumin (17.8 %), Glucose
(17.4 %), Hemoglobin (6.8 %) , Total protein (5.6 %) more than in
Nontrained.

2. Trained women increased in Leucocytes (63.3 %), Hemoglobin (11 %),

Albumin (8.;¢ ), Total protein (4 %) more than in Nontrained,



3. Triglyceride (247 %) , Cholesterol (24.5 %), Hematocrit (2.4 %), Glucose
(9.6%) were more increased in Nontrained women than in Trained women.
4. Triglyceride (78.7 %), Leucocyter (44.8 %), Hematicrit (7.7 %) were

more increased in Nontrained men than in Trained women,

* () Values are percentage for the increase rate in comparison with

rest state.
+* The Triglyceride increased significantly in Total groups.

++* The significantly decreased Blood Urea-Nitrogen in Total women group.

* A thesis submitted to the Committee of the Graduate School of Education,
Cheju National University in partial fulfillment of the Requirements for the
degree of Master of Education in July. 1986.
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Fig. 2 Schematic diagram illustrating the anaerobic and aerobic use of

fuels for energy (ATP) production.Glycogen breakdown can provide some
free glucose. Fatty acids (FFA) become the preferential fuel during en—
durance exercise. Training produces adaptations such that FFA use is en-—

hanced at the same work intensity compared to the untrained state,
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Fig. 3 Transport, Metabolism of triglyceride
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coenzyme A
o e

coenzyme A
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o
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2 CO,
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3 Molecules of 18- Beta oxidation + 441
carbon tatty acid Krebs cycle TOTAL 463

Fig. 4 General scheme for the degradation of the glycerol and fatty

acid fragments of neutral fat.
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fatty acid & Fig > 9} 2 QGBS HEAA 210 acetyl ~CoA7l Sl o]
acetyl — CoA & Kreb’s [ERolA 58%& B{LsAl =t
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re At BidEdl BHSZlx gtk o] Cholesterol & ¥H - Fhbel & =
2 =, @WEH Cholesterol & B{bo] Mkl H@M(1979) 3 Williams
(1977 ;7)%"%01 W7t A= ol =& HFhtk Cholesterol 7} HmM= ASS @Y
Heh ey OE W HES oAt @Bl 289 MARDLE sy 9
o4 Bgol —B== ¥z gt

qragAa§
'E: (e i~0.59 /%)

LR
l (B41~159 /) zaani

gd=uE 2q19)
1 1944089/ |
QPF4 -

(#3-59) GE4

AP S L ICT

(423
200my/de !

o b

< A

33
A FA
(~0.8a /%)

LSS LU E S
(~0.4g/°)

r

Fig. 7 Cholesterol o BNIEE
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a) FMmEK (Leucocytes)

ARG R R - WA M - BRI B - Limpha B B
B% 6712 BE7F | ma Aol % 6,000~ 7,000 7 i, ofjele]E L o &
Sucl thebl 128 @ S TR o259 Kol ol 2ch E@el Wil =l
4 #FS RS o —gmeR WECl: Bmettd, ool BT Limp
ha B7b ML, hEFpER Al SMSHRA FIMER 2H5 REPERE slol A
g @

oSk RO AN HRS EREES RFHE MELE 207 4 YohuFar-
cis (1943) = 9] Fie@molq walw ek WERS EMERS) Wit HY
B 24 Hawk (1904) @Bl 50 %L1 LS HME ALk gond, Sc-

52)

hneider (1915) & WEho 2 BHs BFolA EBH AmE Bmoh 202 8
SET (1972) - HE® (1979) & 20 HEE BERLY &HB (198]) L ¥
515 EEEET FEFERN 255 don 3 AL skl o) EmERe] AA

M) e HA geca @ 4 gl

b) Hemoglobin (il fa3E)

Hemo 9} globino] 4% M4 &Efjo]s Hemo: Fe$ &#sti 2o14 O,
5} §548)od Oxyhemoglobino] 51t #Ho| 2.

Hemoglobin & SMAAIA o $ FBT &#% vl 0,5 CO,o| R LB
DB A BEGS, mEE ML B B BEEE e sl B
BE BN EHEFENS 2 00 BEED BAL FREE oA
Hemoglobin #7h 271 a %ol Leb ABeA HES B, FEHLT
BB EB) A4 HMSE CO, B RMHES Hisl EBAL 27 o]

o) Fol ERFM EBS 7T 4+ WA s Aotk Hemoglobin MFEMAES
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2 %9 CO, 7} slol ok HEM e R Holxeh I BHifive CO, 7t M MyEE
=A st 1 &R EMMEAA SRo) MK BEESIH BE FlA HEH
Ak o B HT e wmek pH7E Yobals] & ol v

co, + H,0 &—— H,CO, = HCO; + HT

CO, = Hemoglobin 3] o] O, net # 2308y =29, CO, = A7}
HCO3 9 fRe=z ffiel 742 #Efgsl 2 =3, @72 izl

B Hemoglobin & B&)e] & FEZE Hawk (1904), Kartreider (
19404;), Guyton ( 197633), Hawkins ( 19553‘;), &g ( 197983), &8 ( 19818)“%9] W
d-71 ol o HB ) Hb vl ZA sl A5 WESIT vk 2t #EHI

A EHsl BRY AL 9,
u}) Hematocrit

@M (Circulating blood) o] —HE Mstel HAMMZ Wi s 2T =&
Sl BHAAA KmEE el Aokl o] el AMBEE %E A5G
Ae wgch B MRS Vsl BE AmE 2019 ke gRUT
SWEEE S B BARE] Fobd MEASol MfoE BRI ol
Ui i B %E (Hemoconcentration) = Foli, BEEEI T EHBAA=
ool %t BEER K] [Eitslol 0 Aotk Schneider (1915) - Kartreider (1940 )
& EE# ( 19798)2) 'Q?ETE(IQTZM)) - &B2( 198181)) B EBE mwmaERS S
@e] BMEES ot 1 9.ow Hematoerit A5 Wik M= sichy ek

Tar $HE (1969) %L Hematocrit ko] S8 BEM Bm#Sol EAA
FRERNN T SR T ey

T# Hematocrit o IMERSH mAgie] ABb= A4 —wsich
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Fe = AmoAE FMmERES M2t Hematocrit i Hb A7 A
& ¥4 Hematocrit 7} fBMm#) MRS Yehixle Feoe & £ ek

d}) Blood Urea — Nitogen

M) REME DHEME) - Bl EAES 84 2088 B amino &
(Diamination) % %o S8l o4 BEs B FHES 75l amonia(
NH; )+ KEMHEEE A @/ 2 mi=det AR 28 it £2 Urea (KHK)
el dl K#EE NH, s dPke] 358la ol 1A @ ¥ ohdel, KE 1
ST 2419 NH, & @washs] 7o s 255 @ ke o

RFE= REMRES @ o8l NH, 2 88 atsoixlz, o] @B £2 el
A Y dojyx 3FEES amino acid (ornithine - citrulline - arginine )o] B
BslA ®vh (£8 arginase 7 BHEE)

m#Erhe] K- 5 RE - @58 - amino & - EHWES S BR (Kidney) o] ##
fol BigEsle) B-oub FoivdlA @S MRES @ BMeR b= b MR
ol ZAAde TRAMEFAA LEG HES] REBEHAAA M@t BRI oy
- amino RE-L Ao Wrs v EEEEC B MBS BEC el Bl 2
ehA e KA Alr @A R sk o

BRFAS MR BMaMmE ohE s BaNEFLc 8% F& M 9
A4 A EER

EHBBTholl = Energy % 7F 27] of ol HHWS #E BEl Weld Energy &
e g AT 4 oAl =lv BFo|l vt BUNfE~ #|msts RERE @F4:
BE - BRK - IRAEE RS - FHELE BE - SnESe] =+, BEV BAE =:
EET - A% - TRE 4 5Bl A o ok,
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I. #%ee fH&

1. HARHER

A TR HHEo FHAREK MRAR BER B4 Bh & 384 6% EB
@Egol vz 2o M AB4 Bik £ 344 6%, AB4E R KN AF
Bo - FEE A AR B58EE B4h B LRFE E@ety e BE
Bl & 344 643 —BBE B £ 344 64, BEERIRZHESE 2
AR 44T HEor Pud, o5 @EY Hied R - HRB| KK &K
7 mEREe 3o, HE BERES ENT BESoIth

A7 A, REEEC) KL HE BFZ FEHeln 1, Ad AL ZFIES Tl

R #5olth

2. MEHBE HE

1) g@mmEE

&£ (Height) - #E (Weight ) - #8% A& ( Body Surface Area)S iz
oo BIEHS FRES skl st & HEE 3@ Jwstd T FHES  REFE
o

BEL RS A=WO * X H 3% 83832 < (A=BSA (c)) - W= Weight

(kg) - H=Height (on) > ZARell o3t REH )

2) W% - fEREEN

7}) Heart rate
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23 KBS e 8 % BBk A B2k AR 30 B e 2
wE 2153

U
ol W fES HES EBHe ERAAA &, 5H EBEFF all out K

feo BIENS o 1 A, EEHS HFA sk e ok
}) Blood Pressure

|-Bi (Upper arm) BIIREES Madicd e BEe E8) pff 55 Q@K

all-out Byol EIBS MBS h1bA7] 2 #Fol A shod a7} IR 2elx il
2 [Rsel B T

t}) Body Temperature

A RS FAsld Aswo] Weld WEded oe MASs L S
o % HEs Atk

e}) m# WwEGE

femey - EEEN R - 2210 all-out $kABe o] 23S o F HMYN, &

oot HEER st BT Rl Al sled REK HIR(basilic vein) ol

U @efll . #I%(Cephalic Vein) o4 10cc & HERH

3) E¥ AFAE

HABDFFS] MRS B BES &7 A4 2 HRESA AHM —ELd &

2 step test & EHEHL, EF all —out KRG o1& a7tz PEE 2l

=2

=

AL @I ol A EEAZRoH, o o4 Kiish oled 2 Mol MK
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2 3tdF Sighn 2 3}A| sl B #Rmd) o}
4) MBS WEHE

LR @ARifiol A #RERSE M 10cc # dcc & Heparin 02 @BE3I HHHS 2

Hematocrit & HllEf o=, Urzx] HHSL (LBH BES BRI L
BE BT HRE B RE RERS fAYN

3. AlEMHE LU KHx
1) H=zAA
A Bz /8 =gwl AA+= Table | 3} &}

Table 1 Items of survey for physique and blood components

Items Unit type Mamufactured Index

AL = Al om R.O.K Height
A F A kg 1,100 R.OK We ight
Clinical themometer hg 35 /42 R.O.K Dongsin temporature
Stethoscope R.O.K Heart rate
Sphygmomanometer mmhg 20 / 300 J apan Blood pressure
Stop watch sec 1./10sec J apan
Centrifuger 2010 Germany Hematocrit
Wintrobe tube mm USA ESR
WBC Pipette mm Japan WBC
Chamber AO USA Hb, leucocyte
T uner 330 330 Germany Hb , G lucose, BUN
Dinspencette ml  5ml Germany Triglyceride
Transpipette mml 20 mml ” Cholesterol

” ” 10 mml ” Albumin

” ” 100 mml ” Protein
M icroscope 100 x 100 Japan
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2) MRS BEHIE
m# HHERIS B BZos L8 #ES F=dl, 2 ¥ Blood Urea-
Ni— trogen - Glucose - Cholesterol - Triglyceride & f##fjo] flfEZt MHEE S
FIA SR, Yoz maess —Risl ks EAA
RgPo gL Mo 2 Glucose 2 A eFe] Albumin - Total protein
- cholesterol - Blood Urea—nitrgen - Hemoglobin %8, 2211 Trigly —

ceride 1= giantugs musS- {# A3l c}

7b) (fEER s o LBy A

a) Total protein ;

T EF1Z Buret KA A BEa=s FHES WA BE] BEC
& G AR
2 Reagent (3%8) . Buret Reagent 500ml - albustrate 500 ml.
3' Burct &% 5.03F M 0.lml & EE&sled EE 25 TellA 254 &K
B Buret AP HHRO T 3l B BAES dHch
@ HE®E:
Total protein (g/dl) = EEMPBEEOER X

Bl WK
RS W

® EXEME; 6.5~8.0g.7dl

b) Albumin ;

@ Albuming BCG#} dye—binding 4| A HRshA Bzt htadhs
J5ikS Flifiste) #Be%E 0.01ml )] miFsl -2 Bpifidl E&A
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@ REBAAH HH HEH Albustrate & EHOZ B BAEES HA
o ol {FAY FHES Spectro 630nm, Electro 600 ~ 650 nmo] v},

@ FHEY:, Albumin(g./dl) =
B BXE

EENHEAl bumin 4 BEX ——M
RS WONE
@ IEE#®ME; Albumin 3.7~5.2 g/ dl

c) Triglyceride ;

@ % Blanko] Hi#A 20pe 9} FEEMR 20p¢ - MFERE 20005 B
&5t BMERE AWML A 3.0ml & & Tank ol BE3I 37T w4 105
M miEAA A 604 LiRel 3% Blank 9 #fEsle] R 535 nmel 4 Lifsgiel

@ BE HE 1 vial & &K BEE 16ml o AR

@ JE BFEE 2P Jehid fig8y o

MR RFEFAEE 3. 0ml

8 Blank S8 (AR S i L l
g | 60 4 L4 P3ol
f ﬁ " #%  Blank

’ o} iz

204l % Z 72 535 mmol| A

K /// “ /// % (,/ ﬁ tt%fﬂ-l;}
_ o 7 12 25 /]
Z K 2001 ST YL

10 39 i,

Fig 8. The process on Examination of Triglyceride
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@ FHE®E
ES
ESTD

< ES ; Serum Sample %X E - ESTD ; E¥% o] X )

Triglyceride Value ( mg./dl ) = X 300 (mg.”dl)

® FE#fE; 927 37 mg ./ dl
d) Cholesterol ;

D MEZES FlAHow, M 0.02ml o+ ZEK0.02ml, H¥ERK 0.02
ml o] B5E BWS £4% 3.0ml 5 BLdte 37T KidA 15490 REAZ &%
1B ol BERS HBE 3t Hi8 2 EXe BAES Ao A BERS

spectro 500 mm,

@ HEX.
W BAE
Cholesterol Value (mg,/dl) = ———— X 300
FEe BAE

@ Ex#E; 155 T l4mg ./ dl
e) Glucose

@ #BfFol MifEsty WesHe Hie & & A& BEEKES FAN

@ m# 0.02ml o} EEHE 0.02ml o £F& B HAFE 3.0mlF EE
sted 37C Aifoll A BESM miisld RS WEE B BOEE R B R
XEE A9k oldel /A ERLS 505 nm

Q@ HEHE,
ES
Glucose & (mg.7dl) = —X 200
ESTD
@ E¥HE;

70 ~ 110 mg 7 dl
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f) Leucocytes

@ Leucocytes pipette & {#f3td 0.5 mark 7bx] Mm@ AL w&
11 742 BB#% ( Trk Solution) & H¢ F £k ol Mk 2052 B
o] Mtk 3~54M EE3ithsb chamber o YolA 34 B HEI
@ chamber & BEME o) FobA LMK (200 £%) A=F FEHEAAA
d] FAel 4= 1 mm?2 & square & Counter .
@ EHEE
o MmE WE BT T At ¥ 2 EHE T
° bx%x 20 = b X 50
° b+ lmm 470% Counter 3 Bfiol2g 1 /43 F3td lmm

79 |E o3, Chamber & Zo]7b 1./ 10mmol22 10% ¥3 F Imm® Ao
o
2 gol 2052 MR 20 F3H

g) Hemoglobin

@ Sahli Hemoglobin pipette & {£fiste] m#S HE3 BAS T
Pipette o] T M#S 2~3ME Aol ¥ Rl nY HEH £H ARS H
R il 2 EE BAEES Ak

@ HEE;

Hemoglobin Value (g/dl) = ——— X %@} Hb BE
ESTD
® R
B 156 g,/dl
% 13.5g 7 dl
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h) Hematocrit

@ microhematocrit method & {31 ¢ plain Capillary Tubee]
M#%e HN A, microhematocrit’ BEM #Fk W BOHMERN A # 12,000
rpm BES EER 3~4HM &0 ABAZH, mE 28] 5919 HROKE
o) ¥u]g £ A2 o] T 1 2( percentage) T HMHUTH
@ EXHE
BA HBF; 40~80%
BA #&F; 36~45%

i) Blood Urea— nitrogen

@ 3% Urease 1% Urea— Nitrogenase ( azotage @ ZZRH] =EH
2 Emsls BE) 20ml 2 T BAsd 37 Told 30 4 milmste #iE R
ol s RE B, 3.0ml S BEAste 37 Teld 5~ 104 ikt GRS ¥
B4 e Y S WRES dder, AR BES Spectro  600nm

2 HEH®
ES

Urea—Nitrogen (mg / dl ) = x 30

ESTD
@ E#¥A

8 ~ 20 mg .~ dl
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M. HR 2 HE

1. fefg X HRERAED

& E£Ho %3t EEge Ho BEE FF =13dx Blood pressure, Heart rate

9} Body Surface Area, all— out F|E#¥f, 22| Body temperature o] ¥

Bl #F+ Table 29} Zrf

Table 2. Chracteristics of Subjects

I
Physical Men Women| University | Highschool| Trained |Nontrained

Condition |Total|Total |men women| boy girl |men women|men wamen

Age (yre) 20.5| 19.5] 23 21 | 18 18 | 20.5 19.5{205 195

+92| +3|+2 +£3 |x1 £l |[£2 *2 @2 *2
Height (om) 17251165 6[172  165.6[173  166.3[172.9 165.1]172.2 164.5
Weight (4g) 63.2| 52.7| 67.4 53 | 59 52 | 62.4 52.7/64 525
BSA (n) 1.707.591.545.3|1.697 1.543|1.662.5 1,545[1.662.51.543:1.7181.547.5
Temperature (C) 36.4| 36.4| 36.5 36.4| 36.7 36.4| 36.4 36.5/ 3.3 3.3
Heart Rate 68.2| 65.8| 68.3 66.5 68 65.2] 63.7 62.5(72.7 69

Blood pressure |116.7] 111.7}113.3 110 120 113.3'115 113.5|118.3 110
1
(mmg) {~78.3/-81.7|-73,3 —77 |-83 78 1—76.5 —83 [-79.8 -8

NOTE, Values are Means. B.S.A ! Body Surface Area.

1) M ( Blood pressure)

ML MRS EEHo2 LR MIME - BAMEAAY HH, HEmEe &
of ool fEEsll Ao o  WE) AMEEH wE MR- 48 1un BEES
JEBE RIS £REX Table 3042 Zrch
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Table 3. Changes in blood pressure during 5min and all—out for each

group,

Groups Rest 5Min All —out
Men total 116.7-78.3 142.5-80.8 176.6-84.9
Women total 111.7-81.7 141.3-81.8 179 -85.5

. men 113.3-73.3 138.3-77.5 171.2-81.7
Unive

women 110 -77 141.7-80 179.7-86.9
High— | boy 120 -80 146 .7-84 182 -88.2
school | girl 113.3-78 141 — 83.3 178.4-84 .2
. men 115 -76.5 133,4-79 170.7-85.2
Trained
women 113,3-83 135.2-83.3 172.4-85.2
. | men 118.3-79.8 151.7-82.5 182.5-85.9
Nontrain
women 110 -80 147.5-80 185.7-85.9

o] rholl4 HBxMe BT K& ww BF: BHF4 EHHE 18.1%
b MR all-out Bell= 33.9% s} @WmER o kfe HBRE 7o
#% 20.9%, =223 all -out HEBANAE 37.6%<2 HEME B4 A ¥
=54 EmES ¢+ Ao oE EESAAE Ao HEY FRENAL @
el EHAF deld 2 giEe BrES o & Asdch ol MmEES] wHE
tE Al el gt 7,30]3'1_05’ Fraser ¥ Chapman ( 195427))m} 25 [ F 4 (11982 )9948) sys—
tolic Blood pressure (Y#EHA MmMEE) = E@rs 24 B chs @Gt —Hsh
= zlolv} =3, Diastolic blood pressure (HERH M) = & T2 #hE 2
Hou 27 BEEA Bl ot Wade He| B EEW Mol MEslel M
Hhio] EWmecls A3 —HIUch

2) Heart Rate

HB B 27 %= Heart Rate B{LE 7= EHS BE 2 I HEES
AET + b Kol =7 AR K FRAAL EBAF @E A B2
HOBES W) B AEZd EAE9T 4 KBl WY HRE Tablesst 2
9
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Table 4. Changes in heart rate during 5min and all— out for each group

Groups Rest 5min all—out
Men total 68.2 163.3 183.7
Women total 65.8 163.4 187.9

. men 68 .3 159 .7 180.3
Unive

women 66 .5 167 188.9
High— | boy 68 1667 187
school | girl 65 .2 159.9 186.9 -
63.7 158.2 179
Trained men
women 62.5 156 .4 185
Non-— men 72.7 168 .4 188 .3
trained| women 69 170.4  190.7

* Values arc means

Heart Rate = BTHMlol4 wnl 2@l sl WML AHH 8.2 %7
MR T, all-out MREESIA 62.9 %y MME Gom, & FHEMA AT ZHEFl
oA EHES HHEAE 57.9%, all-out REElE 65 %y 2A Ems Ak
AL AEEEED e G TD Mg oa KEmwEe WE LHKE
Al o}, Adrenalin Hormone 4 (B &#I5 HEB wet  R#imHel
S @A Pkl g R wows &Es ERsE Aoz ¥ An
HE EES AR W4dt RS Mol F1 glovk, 1 #Ele) JEE k7%
Bold 747 3A Bitsel, wEwel el EMEE Al E 595% all-
out BB A L Fal 63.8%u WM oA OHmS Ems EH HHR
ol weh Mo T MmaTe MEs A5 —Hehs AolH. o2 T LMEe)
MRS w7 HD SNEEDT S EEoD A4S 4 Ab Aeld

& Higo] A Heart Rate o] StilEe HHEES EBHAM =& T &
e Gws sk EMEH=Y Brouha % Harrington ( 1957) 0] Heart Rate
162 ~ 182 [l #3EF, Astrand ( 19542‘-)% 164 T 8 F st wE Eeholela & A
3 s A PiEel BEd HeSo AT EpRS 2w B Mk
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9o of 4 gk 2y EEH EBMEEM] R/ EEL AL BEE
M M o= o] BES Sports heart 7} HIHA LS 1M
RS Bmslel3r) dlFo 2 Btk (& HMB| heart rate ol $HI Lole M
% 2%)

3) #8{% ( Body Temperature )

A BEAA HEy FRHRES B Mk AAES TablesdAsh 224,

Table 5. Changes in body temperature during work capacity

Men women University Highschool Trained nontrained

total total men women boy gril men women men women

Rest 36.4 36.4 36.5 36.4 362 36,4 364 365 36.3 36.3
5Min 3.8 36.7 36.9 36.8 367 36.7 36.7 36.7 36.9 36.8

All-out | 3735 37.3 37.4 %3 37.3 37.2 %% 37.2 ¥4 37.35

Values are Means.

e BEC AHA TS BRE st Al BAER (LB cnergy
o 0% e WEL BAS L Aclch EEMF LAY BAY BEL E@HE
simed R FEES] SeA A 2o WSl 240 WK (EM)
o} BikdEolA BAZ MIET. ol8Al shel homeostasis 7 MEFFEIA B Aol
o £ WL 37 T~ 30 C7HA = o] LR 7 we |

K ol A BEKSe MEME SR KL BT volA Wi, ol AL
B e TR A S ZEH A AT SRS PE dEos vax
°
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4) All - out FIEERsA

£ S0 all - out RS FEE3 IS WET Rt Table 63} 2t

Table 6. The state to the time of reach all—out work for each group.

Men Groups Women
21 2 Min -eeeeemrrmneereneeennanes TOtAl coerervmrrnrrmrrrmnnranineaeeeees 16 3 Min
09 FMD -everrrvmrerrenmmennmencns University oo eremmenemsananeanes 15 .8 Min
20 2 Min cooooevrerrrereaneanrnaenns Highschoo -+ eseeesmeieseninnnees 16 8 Min
D5 7 MUD ceererrermrrerreneeecennnns Trained - eoceenreremmmrmrmnananaaiis 18 8 Min
16 8 MM ceeevvrememmmmmmmmmmennnnns NONELATREd: -+ veeerreremmreeemaamanen 13.8 Min

Values are Means.

BEksR BTEME0) L TEEa el EFBHS o8 BTE 57 iS5+ ¢ 5+ 3
QL KBAEI BEPREMA = A2 v EBEOS 2A0e AR & 5 A
o BEES) EBHKMO 2L BLHEE s BHEEEC] &% 8.9min 55
min £t o EHS BWEY ¢ QAT ¢ F AUt oA BT LTl
o @ BITHESOl YA dEE BT Aol K3 BEES FBREKC

R o5 EBHS T v gEDol el oA RrESA s

At

Y,
o

ek (2 4 HES) BEARL K&k 2%)
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2. mAmRS Bk

& Bl o3t mERSY MAMN BIAELS KA chFglond AR5 &
HHSo) B o3 2ok

1) Total protein % Albumin

Total protein 3 Albumin& 1 8@l glei4 =i BiMe] 214 Albu—
min ffint E@o g Mmste do] §i b globulinZx ¥4 EMEL2 2 T-
otal protein &% £/ #m=Al =/} o] Total protein 3} Albumin o] Rl
Emsl = B a4 ol BREsHAl wEx dAE G

e EFE 4R HBine REES LHAY= BET don MmIME
7 de mMEANZ BEsE BERSe ME EBREHS EmAlY mEe W
f2o EfHol MEMNZ HAL o, mke B BAEC m¥E o= s
) wEd olelah mechanismo] WAT WET FHE WH & MEHE B
ol ol v proteino]l MEFAEZ ohA HAS s FHEO D}f) Senay ( 197(37; %
L KPVE 4RO EMmE Limph system$ st HEMRoe Yo mHEE
o2 EMHE 2R Wmsls oFolzty ok EBFigA A4 EAH &l
$13t RAlEe Mo WERS XHES mBRERSY BLEE KK ¥ 5 dov
2o Ji K-S HE@Fe olv] du 9+ Albumin B FIAst mERS 3
ssh Holaleh Joy o poortmans, poortmans, Senay  Tibblin %< EEE:
miE EAHE MWMEL Hematocrit ] EmitEnc S@Idn Ach

£ $EEES2) Total protein® Albumino] #3¥ HEEER = Table 714

e e
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Table 7, Changes of total protein values.

Men  Women University Highschool Trained Nont rained
total total men women boy girl men women men wamen
Rest 7.1 7.4 6.8 7.4 7.4 7.4 7.1 7.5 7.1 7.4
+ .42 £23 +.29 +.28 x£36 +.2 37 +.27 x5 .2
5Min 7.3 7.6 7.2 7.5 7.4 78 7.3 7.7 7.2 7.5
+.32 +.44 +£.36 +.43 +.29 +.44 +.31 +£5 +.35 .41
28% 2.7% 5% 1,4% 0% 5% 2.7% 2.7% 1.4% 1.4%
All-out| 7.4 7.7 7.6 7.6 7.3 7.9 7.5 7.8 7.4 7.6
+.39 +£.28 +.41 +.16 +.35 + .27 £.49 +.27 +3 .26
4% 42%11.8% 2.8% -14% 68% 59% 4% 4.2% 2.8%

Values are Means T SD

table 7014w v} zHo] 2H@olA Total protein &io]l 2k MBimslxn
Qov & BT Rol: @3 AR, & HEMH BFerct kFol4 3% o
=A Emele Ere Lot

K WEAAS BBE GER(1984)F &3 F(1984) Poortman (1970) 3}
Williams 2} Word ( 19847)# BEHn wmsR ol @@l Total protein &
Bol oFzre] mE BQlvta 3 Ad FL FERE 2ol stk

28], Albumin & E@FF Energy 4FESl FHI RBEHES HMEBI®R (F
FA : Free fatty Acids)& #Efgsle #E&Hcl71 T 3teh BAIA Glycogenol K
B ol Ei=lA SHu EHBh EERYERY B{tKo|l BMsH Glycogen
o] FiFo]l #MAIslel Albumin &fto] EMHEA olzlo] MARZLES {EHA]7]
£ & EERIR &R0l RS BEAYC &ES AR shA et g

50)

t} Albumin{fi®] Bl BT KRS Table 8ol4 veblleh
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Table 8. Changes of albumin values

Men Women University Highschool  Trained Nontrained
total total men women boy girl men women men women

Rest 4.7 4.7 4.8 48 4.7 4.6 4.5 4.8 50 4.6
+4 *3 £5 £4 +4 +£3 +42 +£31 £.24 +£29

5.2

5Min | 5.0 4.9 52 5.0 4.9 4.9 5.0 5.0 5.1 4.9
+4 +£3 *+4 x4 +2 *+2 +42 +31 x£.27 £33
6.4% 4.3% 8.3% 4.2% 4.2% 6.5% 11.2% 4.2% 2.2% 6.5%

All-out| 5 3 51 55 50 52 5.1 53 5.2 53 4.9
+.3 *4 +2 +4 3 x4 +.36 +.41 *.22 + 23
12.8% 8.5%14.6% 4.2%10.6% 10.9%17.8% 8.3% 6% 6.5%

Values are Means £ SD

Table 8014 w9 Albumin % B Ao BHKCD EMEAMR el
MRS & 4+ gor & KEMH EET ERL uold ¥YSE ¢ 4+ 9
G oolsh Re BEL M (1966) o EBAF Bebd mHEIEEE ol slol m
# albumin®] $ME Ao BEH t Globulind BAAZcH: @& B
pistel 2elu & Mol Total protein &He| MAMEe] Albuminel Him
BT RmE e o) AS GEEE (1984) 0] | Boxing BFES] round I
Albumins} Total protein MmEHKo| 49t 2L AT veadZt Rolc
Albumin &) #1274 RIS debdel 222 Albuminol BREAE
o] 65 %ol FEI= T BEHS AL o] HEMIBEMS Energy R &

S48 F7] o Folh

2) Cholesterol

68)

BAR(1978) & m#Ee)l Total protein FZENA —MBKEEL 162mg /dl

HEHR BB4EELS 49mgdlolw, —Ba@EES 178.6mg /dl, HBE L&
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452 174mg./dlo]9, cholestrol & & 7}A 2fzho] FHzl R St
T @ESH Y a8y, K HEdAE 47 o £RE 2= o]+ Table 9
oAl ¥odFa 9}

Table 9. Changes of cholesterol values

Men  Women University Highschool Trained Nontrined
total total men women boy girl men women men women

Rest 152,4 140.4 1525 1517 152,1 138.9 156.7 138.9 148.2 141.9
+16.5 *17.4 X141 +10.3%19.9 %159 £2]1 2+%22,8+]10,1+11.8

5Min (1608 153.8 164.7 166.7 157 141  169.7 151 152 156.7
+17.6 *+18.7 +18.1 +10.3 £17.8 *16.4 +20.1+22.1 +9.5+16.3
5.5% 9.5% 8%  9.9% 3.2% 1.5% 8.3% 8.7% 2.6% 10.4%

All-out 175.8 174.3 171.3 176.7 180.2 162.8 187.2 162 164.3 186.7
+15 +192 +19 +16.8 £9.3 £22.7 +£6.1 +19.2+12.1 +89
15.4% 24.2% 12.3% 16.5% 18.5%17.2% 19.5% 16.6%10.9% 31.6%

Valuse are Means T standard diviation

Table 9149} 7] Cholesterol SEE WEEHM BEe) et KM 2
R2 dehim gom, YaMe BEE % o LTHEMC] &M TS WMES
WFT S, A} HESL KE TS BEKS FEHEL M- &
22 wolx otk el WBEMm 5 Ao KA all —out REHE B
12,3 %14 R 31.6%2 T HMES By o] AL EHEMHMS) &S ol
g R wodxs oledd WERBE HME] ANA FF (Liver ol A
WitBS 4BEst ol WS st Bl HNel EHsle] E choleste-
rolo] MA SoldA Ry MME JehilE Aoz neith

el EE) BT cholesterol il MMt BIIREELAE @918l WAl
BHRMSES KRl BMsAE @& Hoz KLY X ABo2 HY —K
MM HRo= Sk
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67)

Williams (1977) = cholesterol & FH#&ES 195.85mmg .~ dl el #}o

v, felviete] FHfEse ER Ak
3) Triglyceride ( triglycerol )

st FERL( neutral fat) ¢l Triglyceride + BRBI %2 Energylfo g
A o EES S HE) Hdlv RA{IEHI A FE KAEST Energy Hid
< shAnl @gmme R EHS ¥ s KAMHEc B B9 80 %blEolv
Energy 24 BRI ol ﬁt%&%tﬁm

A HARAAT, & HHEAA of ¢ BERAE EERE RAF Y=d, = M
WSSl a4 ol¢ & @2 Mmstz Adsh 2 HNAES Table 1064

e o)

Table 10 Changes of Triglyceride values

Men  Women University Highschool Trained Nontrined
total total men women boy girl men women men women
Rest 51.6 31,1 64.8 245 384 37.6 51.3 30.3 52 31.8

+246 +13.8 +16 +10 +255 147 =+£26.2 £19.6 £254 +g¢4

5Min 75.2 68.8 79.5 64.2 70.9 734 71.8 656 786 p
+22 +18.7 £19.1 £18,1£25,6 *+198 +£22.9 *17.7 £25 *+9g
45.7% 121.2% 22.7%162 % 84.6 9%5.2% 40% 117.2% 51.2% 126.4%

All—outl 86.6 846 929 763 805 93 81.3 763 g
422 *17.5 £21.5 +£9.2422,5 +20,6 +21.9 *13 + g +]34
67.9% 172.3% 43.2% 211.4% 109.5% 147.3% 58.4% 12,9% 779, 93%

Valuse are Means T standard deviation

Table 10 o 49} 2o] BT4E LR 51.6mg. dlolgd oy 54 &g st

o HH#75.2mg dl & 45.7 % ML, all-out wlol+= 86.6mg./dl 23 68.6
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% WM om, & FHEEL RHHE 31.1mg/ dldA 7S EBHHE 68.6mg/dl
2 121.2%%2 24 wmyor, all-out R A= 84.6mg,/dl 2 172.3 %1+
T Ez BmY AL ¢+ vk =, BT AB4S BRE REC HIY 4K
T —Ro g BALe] ko, AHHdE BA4E KM 79.5mg /dl (22.7%
sgm)el=, Btk %M 70.9mg / dl 2#84.6 % EMAT all- out Byoll & B
A4 88mg  diRTt BE4E 97 Tmg /dl 2 &K 43.2 %2} 109.6 %7} s o=
ol ¢ BBk BRI & A4 LE4 EEC W KT wide T
#lol 54 o HMEE noltt BH EPtkdlv= LKE K| 64.2mg/ dl
Z 162%y WmPn Lt HEE 73.4mg S dl 2 95.2%4 ®malcl all
—out B§S] W{t= LK% 76.3mg./dl 2 211.4%2 ®mME 2Ax, LEHES
93mg /dl & 147 %9 ¥ EMEE JebHx lddeh 2elx, BEE} R
HE HME HWI W= BT BREE HEo] RFKF 51.3mg/dl, HHE 719
mg/dl & 40.2% BMATL, all-outBrelle 81.3mg./dl 24 58.5%°
mE Jeldch JERSH BT HES £ 52.1mmg /dl $ov mHE =
78.1mg./dl & 49.9% "+ WML, all —outBfel= 93 1mg ./ dl 24 78.7%
WmE BoiFx gith
Eg, &7 £HA Rkl ERE REM O WEAA R L BHE
#HE 30.2mg ./ dl & &£F FEERE HEM 26.8mg  dl B EE M X dovh R
S L TBHE %iE 65.6mg /dl o} FFREEM 7img /dl 22X £& 117.2 %
9} 164 .9%< HWME st YT, all —out KRB = EBEE 61.3mg. dle} FF
FHEE 9GBmg/dl 2 102.9%2 192.5 % 24 #®mAch 28g 5 EER
o = 2A %3k
% HEAA vehd ulel 2ol MMEAHH Triglyceride o =& HME el
W A2 Energy 242 Pkl EH@ WA YH BHKE EH HASH A%
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o2 HeM

olopzr e R kel Hamyltc ERE Nolv &£Hq v, EHEWH En-
ergy JHo 2 RA(EHAA ¥ F= Glycogeno] oA FEs o)A, Ev= Btk
JaRial Triglyceride ol S AE ME &l FIAA bz notA=, £ HAPC
#4538 Glycogeno] EESAtT & + WU+ FEEE £EH A2}, fBlS el B
F M a woty ¥ 4 e kF EMEA EESG BME Roli AFdl
HENF & Aolct

4) Glucose

Ak 100 cc o= 0.1g2] mbfo] Aek BN, 0.1%.7dl o #H&hEol A+,
ol R HMEO TN HWMIT RAMEHWE Yo H Glycogen 0.2 FFE= Attt LE
ol HES HEHEo T Wil mhog MMET, 714 EHHS Energy & #
Axlcl —Ro R b g #Frol= & LS dosAle ¥ou &S KW
o 3 EHS € ol Ml T ERGcE 2 u EBol Bl dde B
WA Glycogen-& Z#g HAE 71H o MBI o224 =ed, R4S« &
o gfrsbn Y AR BES el Depae

Mm#EAN S Glucose += A5 E&F HE Energy ol S x|ub, =] BEEE
A (Glycolysis ) ol ¢]3te}

EHghol 27t fFelA 8 Glycogen AR e fiff Glucose &BE —%F

)

3t k¥o 7 HFEF 3lelE mechanismol7] & 3heh

Glucose o] #3t # %S Table 11 o4 YEIW L
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Table 11, Changes of Glucose Values.

Men  Women University  Highschool Trained Nontrined

total total men women boy girl men women men women

Rest

5Min

All-out

79.3 79.8 76,3 8l 823 787 781 785 80.5 8l.2
+76 +6.7 +7.2 +8.1 *7.3 *£55 +£97 +£8.2 *55 *£53

88.5 87.3 83.4 92 93.5 81.8 90.8 86.2 86.2 87.7

+10.1 +9.2 +8.2 7.3 +9.8 +8.3 +£13.4 x12.3 £55 =£55

11.6% 9.4% 9.3% 13.6% 13.6% 3.9% 16.3% 9.8% 7% 8%

90 87.2 88.4 897 91,5 847 91.7 85.4 883 98
+96 +6.8 +10.8 46 90 *82 £10.3 =84 £95 =*4.9
13.5% 9.3% 15.9% 10.7% 11.2% 7.6% 17.4% 8.9% 9.7%  9.6%

Values are Means + sb

288 HEo| EE ‘el =eiA Wk Bmmich 7 b, BT REEM] 163

%ol HmES vebd bAoA EmA T, LEKEel 3.9%=24 A3 vl #

mf o=,

Ao RE KMEAA 10% BEZ B

all —out B o A5 BF EEEMo] 17.2%2 7b w3, wHE K

76%% G MM uwdth 2@MoR &7 KEuct BT KMl FA B

m3 e

olabsh 2o RS HEME (1984) T WAL (1984) ol WHH Glucose

4 Ro) Mmatch: @S —Bck

AR ( 19687)) o] 25|, 1,500 M R NEEHE MEEEE Rl o] 21, 15~

m

30 ol BIEME ¥Qlch fovy, WM (1978) 2 5,000M BRI T &l

e ey fed, K FHRAAE oleh ¥ BRE it

5) Leucocytes

HEEhikol = (TMERST Bmete, o] MM RE =leld E® BES BEshs
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18)

mELs 2o K HRE ERAAS & K8 #igwoz Bmied 2 B
B MAES Table 12 o4 viepwlek

Table 12. Changes of Leucocytes values

Men Women  University  Highschool Trained Nontrained
total total men women boy girl men women men women

Rest 7456 6 7808.3 7550 8000 7363.3 7616.7 7033.3 7666.7 8000 7950
+2016.4 +764.5+2315.3+2021 941611,5+1635. 1£2049, 142112541970 £1529.4

5Min 1043.3 105583 9703.3 10116.7 10383.3 11000 8966.7 11316711120 9800.2
+1714 .4 £3063.7 +1973 643925 +1514 5+2185.4+1497 612546 7+£1200£3575.5
347% 352% 28.5% 265% 41 % 44.4%27.5% 47.6% 39 % 23.3%

All—out| 11141.7 12616.7 9800 10866.7 12483 .3 10766.7 10700 12516.7 11583.4 11516.7
42041 6-+2833.2+1043 . 1+3278,2+1939 514688 .1 +1890 +2852 12364, 9+2988 3
49 4% 61.6% 29.8%35.8%69.5% 41.4%39.3% 63.3% 44 8% 44.9%

Values are Means + standard deviation.

% el B PMERS R THEE BT 6,900mmg./dl et & F 8,000
mmg / dl 24 FEER ST AT, e ®E S FHRY :sl)g)i‘;z}.
HEERE A% T & KB BT HEe] @ Wl 4.7%9 HWhE
WYL, LF KIS 35.2% Bmad B EEepc =24 wngsk el
7 BEX HE) 47.6 %2 BME 24 fi KB AR =L mmE
S etz Yoy, s Bo H{mE vl HES kT FERE HEo =4
23.3%7F M@tk all-out Brell= BT %Ee] 49.4%2 AJEAA 2} 5
A mmEct 288 £dG R 22 \oR EMI EEL 69.5%9 Mnks
wel B4 HEe s, A e HEmEL B4 HEoR 298% HmME
Jebdith &7 A S L@k Elo] a4 HEER B EmIed, o
Ao jEgsol webd EEEF Leucocvtes & MMiEe] tlEch: AL & 5+ A
she (£ FEEA A uoh ERsH BafEAS stn ASS 9l B el
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& EH A S AR DA R M RS RRS el o7
o WEEES e @ Aoloin %4 2ow MERES RS MRRHS
BWOA7 W, mEe) M oA mERe MENR Asel WA vt H
@ol oolvked ol Epinephilin®) fEfol Sl M 1mm®% 6% B
7= @meA A E she, =3, steroid Hormonel 213 7,?)013}57_5 3}
T, B FREHel FE GANA Wu MWEES MR BEHE b B
oz whd Vo HEolzhnE ¥ o%Fel ofle E@oz KT EMKe
wm EAES BkstAl B WA £k gl oy, Adrenalinth Bilo] sz} 3o
Ge EES e EEHw St & FES SRE Schneider 9 Crampton ( 1935)

82)

- Kartreider ¢} Meenly ( 1940 V. oEEm (1979) - &ETT (1973 37)%01 EH kol
PmE s B Achs ®ERES 2L SRS ddon, RS KBl 7 &
A Wme AL EE RES BRI Aty xold, Z EBELANE BEE
H@o) HWHA 15 k¥ EL AR A sEoR & 5 o, Ryl
2 o) A9 ¥l £d WES xoly YT E@Hol AMEKE AAMOE M

44

s A= e w2 FRath
6) Hemoglobin

Hemoglobin &2 ®# HEAEH3 BE7L 2.7 Hemoglobin iz} M# HH
43)

Beho HEme Aol wel Hmslca grh Table 13 & Hemoglobinol ##)

RES R ER WAE debd Holst
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Table 13. Changes of Hemoglobins values

Men Women University Highschool Trained Nontrained
total total men women boy girl men women men vomen

Rest 146 13.3 154 13.6 13,9 13 14,6 13.6 14.7 13
+ .97 +.78 +.8 +.23 +.35%1.1 £.76 x4 *£12 *1

5Min 5.1 13,5 16 13,7 14.2 134 15 13,56 15.2 139
+12 +6 =*=8 +6 +.6 66 +5=*x17 +.8

34% 15% 3.9% 22% 0.7% 3% 2.7%4.7% 3.4% 6.9%

All—out | 15.3 14.1 16,1 14,3 14.5 14 156 143 15.4 14
*x1.2 +5 +9 +5 +.7 +.4 +4 +5=*x1.7 +.4
4.8% 6% 4.5% 5.1% 4.3%10% 6.8% 11% 4.8% 7.7%

Values are Means & SD

Hemoglobin &2 %@k = #F %l BT H£Eycl ooy, HEHo £
Feo] whebd SO oz MMULE all -out KAl WS ww & %
o] 4.3%d A 11.1%7% Higmo R @wmste e, BF KE»Y LfF
el A o 2o MmES wgdi, & HEMAE AR ulx3 k¥R EMY
o oolobRe FRE ol B SRETHE —Behs Aoz MAR EBE ¥
a ol Hemoglobin §¢] 5~ 10 %2 #mE 7}74%4115%;;? Hemoglobin
Bl MM RS EAES doltd, BEEL BE EREHo 27 A &
B i Eel vk HHS) EEES HH4 K ( spleen)®l Sinusoid ] Ryiis)
An AMECE o2 Hiisl7] @] Hemoglobin BE Mmshl 5+ otk
gl o)A T 4 Mol %7 gl AL el 13 Hemoglobin fkel &
At ORmE HIHE 4 doks AL EkE

* Simisoid ; BAMHO) FIasted obzk 2A| HAR HAME, of 2l7h BRa~}
oigleh,
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7) Hematocrit

Hematocrit {i¢] #{t= Table 14 o] A2} 7}

Table 14, Changes of Hematocrit values

Men  Women University Highschool Trained Nontrained
total total men women boy girl men women men women

Rest 437 40,8 443 40.8 43 40.8 447 41,2 427 41
+1.97 £1,53 +2.1 £0.75 £1.79+2.1 *2.2 *1.2 *1.2 1.9

5 Min 447 416 462 417 43 42 457 41 43.7 422
+292 +1.5 +22 %197 +2.0 £1.0 £2.1 *1.55%2.3 *1.33
23% 2% 43% 22% 0% 2.9% 2.2% 0% 2.3% 2.4%

All-out | 46,4 423 483 425 448 42 46,9 425 46 42
+26 +£222+23 +152 +1,1 £2.9 £33 +152%2.1 *2.9
62% 3.7% 9% 4.2% 4.2% 2.9% 4.9% 3.7% 7.7% 2.4%

Values are Means £ SD

Table 14 o] 4 JEhG ule} o], wimEy BT HEH FHfic 40~ 43% o,
L FHEE FHHEE 36~ 45%24 EFRERAA SmEHo-, HEF Ak <}
Wit o 2 Mmed R LFEES BRAT 2 %l RY 2%~ EE 9

14> s
% BENA Bmach ol RS EELE Crowell (1959) - &&H2(1981) - &

8

E(1972) - asE® (1979) sk w%sbAl viebite
Hematocrit s Z HFEol 42%<YU oo BE HRAEHe) BEd olB2EH, 1

yroh 2AU o ME EREHTS BT gk

20)

ML RS Emsls FES Schneider ( 193553’ - Kartreider ( 1940) %%
A EES HHshd BB JebuAl SHel mMkS W ksl H

35) 40)85)

#go 2 FriER - Hematerit & - Hemoglobine] & mal= RHolrc}
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S WERTOl FIBS o] M (spleen) - MH - Mol BRSO 9 Mk
o Mo T BB FEL uold
An BB (Kidney) 5+ Hormon Aol fRAel o3 miglhisr mota Hme)

B Zog 2 % r}

8) Blood Urea — Nitrogen

RE = REBES FF(Liver) ol &fEsle] Y& Amino acids & &
Amino B4 ¥ #% Aammonia (NH, ) 24 #8R9 R4 it =oix+=
e Fokatel

Teitz (1970 = Blood Urea nitrogen-& §%o] EEOZ [Hal4 ot e
1o BALEAC A& #BmsEz, B BA kool RBEHZ oA el 2

gt3 2t Table 15+=Blood Urea—nitrogeno] ¥gt $#{LA Aol o}

Table 15, Changes of Blood Urea—Nitrogen Values,

Men Women University Highschool  Trained Nontrained

total total men women boy girl men women men = women

Rest '13.2 13.0 13.9 11.9  13.3 14.1 132 151 137 1l
+2 3+3.8 +16 +44 +29+32 +24 +38 +29 +2.8

5Min 14,6 10.5 143 10 149 11.1 147 11.9 145 9.2
+2.6 3,4 *£2.7 +37 *28+31 *3.1 *43 +24 =*14
10.6%19.2% 2.9% 16% 12% 21.3% 11.4% 21 %  5.8% 16.4%

All-outl 15 8 10 16.3 9.3 15,3 10.7 16,1 11.5 155 8.5
+18 £3.2 *1.3+36 *£2.1%29 *12 £39 +22 =*1.4
19.7% 23.1% 17.3% 21.8% 15% 24.1% 22% 23.8% 13.1% 22.7%

Values are Means = SD

B &M A, BTEE EE) AR BEH el 106 %2 all- out B
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o 19.7%F HR wmfod, £ FHEEME o3ld AY HBFF 19.2%7 B
T, all-cut Brel & 23.1%u B REE wol dsich 2MEmo e BTFEM
< EHPES Bl wAeld Hitge BmE vdou, kTHREL 23)H EB A
fi7t i 253 W9 s Aot
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PER - ElRB TRl BREESH FREAA HY EDF 0BRSS BLES

V. &

n

B

stz @HER A4 34, BEEK BF 343 HEEEoR —KAR4E 3

f, —B BEBRE 342 (B & 2 AR, 2 B & 24 8E HRo
sted AAM EZAA % all-out RRBel| ol 27712 H@E 3HA 3tH, LB
AR Ml A BRES mES st lriglyceride & A0S 2 3o, Albumin

- Cholesterol - Glucose - Leucocytes - Hemoglobin - Hematorut - Blood U —

rea - nitrogen 2]

e}

9fE Aol BT BEI=v 2 HRE Table 1664 EiY

Table 16, Summary of the changed blood components for the each group
during 5 mintutes and all-out work capacity

Condition During 5 minuts During all - out
Blood gr\oij;: Men Women Men Women
Components ™ Total U H T NT|Total UH T NT |Total UH T NT|Total UH T NT
Total protein S (&S 8 S9S SNSN S MNS N| S SMSN
Albumin M MSG S| S SMMM G GGGM! M SGMM=x
Cholesterol M MSMN M MNMV G GGMG| G GGVVxx
Triglyceride G GVG G|V VVVYV G GGV G} V VVVVxxx
Glucose G MGGM| M GSMM G GGGM M GMMM=x
Leucocytes G GGG G| G GGGG G GGG G| G GGGGx=x*®
Hemoglobin S SNS S| N NSMN S SSMS/ M MGGMx
Hematocrit S SNS S| S SSN S M MMMM| § MSSS
BUN G SGGM| D DDDD G GGG G| D DDDDx*xx
Note : G ! Great V [ Very great M : Moderate
S : Slight N : Negligible D : Decrease
* Significarce %k Important *%% Very important
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1.#% 3l B &

o F4 EENF

s ##o|4 Albumin (6.4 %), Glucose (11.6%), BUN( 10.6 %) °l &¥F
o] Hal =A WM, £F H£EL Leucocytes (35.2 %), Triglyceride (121.2

%), Cholesterol (9.5%)0°] BT #HBE sl o =kt
o all—out RREEANA =

BT 4EMo] Hematocrit (6.2%) - Albumin( 12.8 %) Glucose (13.5% )
BUN(19.7 %)0] & FHEol Kl A ®|mMAL, ZTHMES Leucocytes (61.6
%) . Hemoglobin (6.0 %) - Triglyceride (172.3 %) - Cholesterol ( 21.4 %) o]
B EE e =A EmA ek

2802 Triglyceride o gmst ¢ BEH o™ & FHEMAA BUNH
7t B e

2. FRIIHEK

o h4y HFhhs

B kB4 #MEo] Hematocrit (4.3 %) - Total protein(5.9%) - Albumin
(8.3%) - Cholesterol (8%)o] BEEM »ct A Hmilx, BrEkEMe] Leu-
cocytes (41 %) - Glucose ( 13.6 %) - Triglyceride (84.6 %) - BUN ( 12 %) o)
Bx EEuc o ¥ ®WmE bt

A HEEo] A= Glucose ( 13.6 %) - Triglyceride ( 162 %) 7} & @& %Mlx
o o =4 ®mat k& HEES Leucocytes (44.4 %) - Hemoglobin (3 % )

Total protein(5.4%) - Albumin (6.5 %)l &KX #HER s Hmalch
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o all —out RABA A

a4 #EElo] Hematocrit (9%) - Total protein(11.8%) - Glucos2(15.9
%) - BUN(17.3%)o] B4 #Erc A4 #mich

HE4 HEELS Leucocytes (69.5 %) - Triglyceride (109.6 %) - Cholesterol
(18.5%)0] BA HEzc} & #ME Ut

ek HES  Glucose (10.7%) - Triglyceride (211.4 %) 7} % % 3
o} A RES L, &% #EES Leucocytes (41.4%) - Hemoglobin ( 10 %)
Total protein(6.8%) - Albumin( 10.9 %) - Cholesterol ( 55.4 %)°] &K %
Mec 2 wnE B

28y, BUNS 42 |53 KEE(23 %)l 4 BY et

3. BeRER HEmaE KM &
o A4y EHRF

S8 9 7o) Total protein(2.8%) - Albumin(11.1%) - Glucose (16.3
%) - Cholesterol (8.3%) * BUN (11.4 %)l FE@&EK HEwct A4 #Emx,
B BT HES Lecocytes ( 39%) - Hemoglobin (3.4 %) - Triglyceride (
49,9 %) 7t BEE R A #Bme

&7 B8 #EEAA Leucocytes (47.6 %) - Total protein(2.7%) - Glucose
(9.8%)0] FrgBk Rt A HWmylch

JEBS HE-S Hemoglobin (6.9 %) - Hematocrit (2.4 %) - Triglyceride (

164.9%) - Cholesterol ( 10.4 %)o] $&& MY c} =gtcd BUNS T+ £E cf

b sk
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o all — out $REBA

@5 % T4Mo) Hemoglobin (6.8%) - Total protein(5.6%) - Albumin (
17.8 %) - Glucose ( 17.4 %) - Cholesterol ( 19,5 %)o] FEs&sk sEMyc} £2 8
meE ¥, BT JEEHE o] Leucocytes (44.8%) - Hematocrit (7.7 %) T—
riglyceride ( 78.7 %) 7} &% MR o} Fokch

£F BE #HMS Leucocytes (63.3%) - Hematocrit ( 11 %) + Total pro—
tein(4.1%) - Albumin(8.3%)o] Emeom JERH #HM-S Hematocrit (
9 4%) - Glucose (9.6 %) - Triglyceride (247 %) - Cholesterol (24.5 %)°] ¢
A |y

28y, BUNS 5 @ x4 23% BE7 Wit

2 #EMo| 4 Triglyceride o #MmE =5 EER2H, & F M) 4at BUN
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jlll

AEES MERS B{Lol Hitel RS A= ¥, Total protein - Albumin-
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Z2 JERNESH T BRE odgj ok, Triglyceride ¢+ Blood Urea—nitro
genol] HHALE HHEEC oi4 2 EEE e Bzt oS kad K
ol et

skl HEMTEGRS Energy o2 HASHAl A€ Triglyceride o} EBFF
Bp9e) M (Kidney) Hfigol #g 77t wet zol Sl o] Fojrot & Aom
Boet e,

- 57 -



R eferences

1. Asmussen, E., and M, Nielsen, : Cadiac out put during muscular work

and it’s regulation. Physiol, Rev. 35 : 778 — 800, 1954.

Astrand, P. O, and 1. Rhyming., ! A monogram for calculation of ae—

2.

robic capacity ( Physical fitness) from pulse rate during

submaximal work J . Appl, physiol, 7 : 218 — 221, 1954,

3. Astrand, P. O., K. Rodahl, : Textbook of work physiology. Newyork,

Mcgrow, 1970.

4 Astrand, P. O., and B. Saltin, : Plasma and red cell volume after
prolonged severe exercise. J. Appl. physiol., 19: 829,832,
1964 .

5.

Barbour, H. G., N. M, Loomis., R.W. Frankman., and J.H. Warner.:

Heat regulation and water exchange. v. The phase of blood

dilution in man. J, Physiol, 59:300—305, 1924,

6  Bass, D. E., E. R. Buskirk., P. F. Impitro., and M. Mager.,

com—
parison of blood volume during physical conditioning, Heat

acclima— tization and sedentary living. J. Appl. physiol.
12:186—188, 1958,

7 Beaumont, W. V. : Red cell volume with changes in plasma osmol —

arity during maximal exercise. J. Appl. physiol 35 47—
50. 1973.

8. Beaumont, W. V., J. E. Greenleaf, and L. Juhos, : Disproportiona:

changes in hematoerit plasima volume and proteins during

- 58 -



exercise and bed rest. J. Appl. physiol 33:1, 55—61. 1972,

9  Bierman, H R., K H Kelly., F.L. Cordes., N, L. Pettakis., H.Kass.,
E.L.Shpil,: The influence of respiratory movement: upon
the circula— ting leukocytes blood 7 @ 533—544. 1952,

10. Brouha, L : Effect of work on the heart, In : work and the heart.
Rosenbaum and Belknap, New York. Hoeber. chapt 22, 1959.

11. Brouha, L., and M. E. Harrington: Heart rate and blood pressure
reactions of man and woman during and after musclar
exercise. Lancet, 77 | 69—-82. 1957,

12 Carlson, N. R Physiology of behavior.

Boston Allyn and Bacon Inc. 1981,

13 Convertino, V. A., P. J. Brock., L. C. Keil., E. H Bernaver . Exercise
training - induced hyper volemia : rate of plasma albumin.
renin, and vasopressin. J. Appl. physiol. 48 (4) : 665 -
669, 1980,

14 . Crowell, J.W., R, G.Ford., and V. M. Lew’s . Oxygen trasport in
hemorrhayic shock as a function of the hemotocrit ration
Am. J. physio. 196 : 1033. 1959

15. Cruickshauk, E. W. : On the out put of hemoglobin and blood by the
spleen. J. physio, lond 61 : 455— 464, 1926,

16 . Cureton, T. K Encyclopedia of physical education fitness and sports.
Salt lake brighton publishing co. 1980.

17 . David, R. L . Physiology of exprcise responses and adaptations.

Macmillan pub co. New York. 1978,

- 59 -



18 .

19,

20 .

21.

22,

23.

24,

25.

26 .

27,

Dill, D. B., F.G. Hall., K. D, Hall., C. Dawson, and J.L. Newton
Blood, Plasma and red cell volumes : Age, exercise and
environment. J. Appl. physiol. 21 : 597 — 602, 1966.

Dill, D. B. Talbott, J. H., and H. T. Edwards :

Studies in muscluar activity, IV, Response of several
individuals to a fixed task, J. Physiol. 69. 267 — 305,

DuBois, D, and DuBois, E. F: Clinical calorimetry, Formuls to esti—
mate surfece area if height and weight be known.
Arch, Int. Med. 17 : 863. 1916,

Fabakin, B. S., J. S.Hanson., T. W. Merriam Jr and E. J. Caldwell:
Hemodynamic response of normal men to graded Treadmill
exercise. J. Appl. physiol., 19(3) : 457 — 464, 1964,

Fahey, T. D., T. Kerr., G,Obelson., and R, Schroeder: Hemodynamic
of fingertip blood for venous blood in the measurement of
Hemato—icrit and hemoglobin following exercise. Reserch
quarterly. 48(2) . 1976,

Falls, H B : Exercise physiology.

New York Academic press. p, 126 — 127, 1968,

Farris, E. J : The blood picture of athletes as affected by inter —
collegiate sports. Am. J . Anat, 72223 —257. 1943.

Foy, E. L: sports physiology.

Fox, S.M., and W, L. Haskell : Population studies,

Can, Med, ASS, J., 96 : 806. 1967.

Fraser, R. S, and C. B, Chapman : Studies as effect of exerciseon

- 60 -



cardiovascular fuction, blood pressure and pules rate,
circulation. 9 ! 193—198, 1954,

28. Frank, I. K, and W. D, MCardle . Exercise physiology; energy, Nu-—
trition, and Human performance. Philadelphia, lea & fobiyer,
p 178, 1981.

29, Guyton, A. C : Text book of medical physiology,
5 thed W. B.Sounders, co p 215-213. 1976,

30, Guyton, A, C : Text book of medical physiology 5 thed,
W. B saunders co, 1976, p,550.

31. Hamilton, L. H. and Horvath, S. M : Immediate blood cell res—
ponse to epinephrine. Am. J. physiol, 176: 311—318. 1954,

32. Haberg, J. M., R. C. Hickson., A. A. Ensani., J. O. Holloszy: Oxygen
deficit and dept in exercise and recovery ; effect of
traininf (Ab—stract ) Fedration, proc, 37 : 663, 1978.

33. Harrison, M. M., R J. Ewards, M. J. Gravency, L. A.Cochrane and
J. A, Daview ! Bllod volume and plasma protein responses
to heart acclimatixation in humans. J. Appl. physiol 50 ( 3)
. 597 —604, 1981.

34. Hartly, L. H., J. W. Mason., R. P.Hogen., L. G. Jones., T. A Kot -
chen., E. H. Mougey., F. E. Wherry., L. L. Penington., and
P. T.Ric— ketts. : Multiple hormonal responses to
prolonged exercise inre— lation to physical training J.
Appl. physiol, 33: 607 —610, 1972,

35. Hawk, P. B. : On the morphological changes in the blood after

- 61 -



36,

37.

38.

39.

40,

41,

42.

43,

44,

muscular exercise. Am, J. Physiol, 10 : 384 — 400, 1904 .
Hawkins, W. W., E. Speck., and V. G. Leonard. : Variation of the
hemoglobin level with age and sex blood.
J. Appl. physiol. 10 : 999 —1007, 1955,
Hermansen, E. H., and B. Saltin. : Muscle glycogen during prolong—
ed severe exercise. Acta, physiol. Scand, 71: 129 —139, 1967,
Hultman, E.: Studies on muscle metabolism of glycogen and active
phosphate in man with special reference to exercise and

diet, scand. J. Clin. Lab Invest, Suppl. 94:19. 1-63, 1967.

Joye, H., and J. R. Poormans. . Hematocrit and serum proteinsdur-
ing arm exercise, Med, sci. sports, 2! 187 —190, 1970,
Kaltreider, N. L., G. R. Meenly : The effect of exercise on the vol—

ume of the blood. J. clin, Invest, 19: 627 —634, 1940.

Karvonen, M. J : Nutrition in heavy manul lavour, in G.Blix/ed).
Nutrition and physical activity Almguisi & wiksells
uppsala p.59 '1969.

Kjellberg, S. R., U, Rudhe, and T. S. Ostrand : The amount of he—
moglobin (Bllod Volume) in relation to the pulse rate
and heart volume during work. Acta, Physiol, Scand 19,
152— 169, 1950,

Kenhr, C. A., D. B. Dill and W, Neufeldt : Training and its effect
on man at rest and at work. Am. J. Physiol. 136 : 148156,
1942,

J.avell, H. and B. Pernow : Effect of exercise on plasma potassium

- 62 -



45,

46.

47 .

48.

49.

51.

52.

53.

54,

in man. Acta, Physiol scand 66, 241—242, 1966,

Lee, E. Y. : Effects treadimill exercise on blood constituents,
Kor, J. sport Med. 2 : 5 1984,

Mathews, D. K., and E. L. Fok, : The physiological basis of physical
Education and Athletics philadelphia saunders, pp. 16— 160,
1971,

Morehouse. L. E., and A. T. Miller Jr., ! Physiology of Exercise.
5thed. St. Couis, Mosby co., pp. 99 — 258. 1967,
Poortmans, J. R: Serum protein determination during short exhaus —

tive physical activity. J. Appl. physiol, 30 ~ 190 — 192, 1970.
Pugh, L. G. C. E: Blood volume changes in outdoor exercise at 8 —
10 hour duration. J. physiol 200: 354 — 351, 1969,
Rennie, M. W, M, Winder and J. O. Holloszy : A sparing effect of
increases free fatty acids on muscle glocogen content in
exercise rat, Biochem. J. 156 : 647 -655. 1976.
Samuels, A. J ! Primary and secondary leucocytes changes following
the intramuscular injection of epinephrine hydrochloride.
J. clin, Invest., 30 : 941-947. 1951,
Schneider, E. C : Changes in the blood after muscular activity and
during training. Am, J. physiol 36 @ 239 — 259 1915
Schneider, E. C., C. B. Crampton | The erythrocyte and hemoglobin
increase in human blood during and after exercise.
Am. J, physiol 112, 202-206. 1935

Schneider, E. C. and Havens, L. G : Changes in the blood after mu-

- 63 -



95,

56.

57.

58.

59,

60,

61.

scular activity and during training. Am. J. physiol 36
1239-259. 1915,

Scott, F. M., E. T. Herrmann and A, M. smell : Factors influenc —
ing the interchange of flued between blood and tissue
spaces. ( [I. Muscular activity) Am, J. physiol, 44 : 313
— 319, 1917,

Senay, L. C : Movement of water, protein and crystalloids between
vascular and extra during clyhydrotia. J. physio. 210, 617 -
635. 1970,

Senay, L. C., D. Mitchell abd G. H. Wyndham : Acdimatixation in hot
humind environment ; Body fluid adjustment.
J. Appl. physiol. 40 : 786 — 796, 1976.

Skiner, J. S., K. O. Holloszy and T. K. Cureton: Effect of a pro—
gram of endurance exercises on physical work.
Am. J. Cardiol, 14:747— .. 1964,

Simmus, E. P, eiffenderger, M. and Heinbecker, P ! Neuroendocrine
and endcrine influences on the circulatingigation blood
elments end— ocionl. 49 ! 45—66. 1951.

Stull, G. A and T. K. Cureton, jr ! Encyclopedia of physical educa—
tio, fi—tenss and sports. Utah, Brighton publishing
p. 259, 1980.

Tabakin, B. S., J. S. Hanson., T. W.Merriam Jr and E. J. Caldwell:
Hemodynamic response of normal men to graded treamill

exercise 1. J. Appl. physiol., 19(3) 457 — 464, 1964,

- 64 -



62. Teitz, N(E. D) : Fundamentals of clinical chemistry,

Philadelphia | W, B. Saunders co. 1970.

63. Tibllin, E., J. B. Bergentz and L. Willhelmsen .| Hematocrit, protein

64 .

66,

67

68.

69.
70,
71,
72,
73,

74,

plasma volune and viscosity in early hypertensive disease,
Am, Heart. J. Exptl. physiol, 35 : 39 — 46, 1949,
Vellar, O. D, and L. Hermansen : Physical performance and hemato—
logical parameters., Acta. Med scand, supplement 522, 1971,
Wade, O. L., B, Conbes., A. W, Chailds etc, : The effect of exercise
on the splan chnic blood flow and splancnic blood volume
innormal. Clin Sci : 15 : 457, 1950,
Wahren, J. P. Felig, G. Ahlborg and L. Jorfeldt : Glucose metabolism
during leg exercise in man. J. clin. invest 50 : 27152725,
1971.
~Williams, M. H and A. J. Ward | Hematological changes Elicited by
prolonged intermittent aerobic Exercise.
Reserch quartery 48 (3) . 606:616, 1977.
S5 AN mEtER-AroaHE FRRESE, J. 0.C., 1966 >
pp. 24 — 37, 1966,
SAIT  muEHE i RE AAEETEEG 29. 248, 1978,
AR MBEE o BB A BK BEBRFE 12, 4-5, 1968,
B HIEE  EBaAR O Bt OAK BESEG 29. 249, 1978.
AL - B 7Y a—4" 7 O HEESICOWT 8E O FI8 28, 1978,
HNFgE  EB LYy, BEDO F$ 29, 1979,
FEA—, NRE = BB FFEedihFEHE © BE), ¥ 0F - BE- R

- 65 -



75.

76.

77.

78.

79.

80,

8l.

82.

83.

84,

85.

86.

87.

BEBE O Erb> #F O #E8 29, 1979.

mEFRA—. /% = EEY S FRREE =k - 0 BHRE D> #EO HE
29. 1979.

HARM I, oAbk AN + L—=v /I XD M O BE .
EERIS 3. 139- 145, 1975,

#:LEE ;B8 pRont, pp.118-—338. 1979.

A5 % o L @B B wWE B4 ¥ HMEK BSE Bl WA HR
sdarm o)z Qe)em4A. 17:3, 451 458. 1980.

EmEm . BEY MEFE AT AT 1983

HE®, kMR, EEE, TR, EEN FHE
B P SCERE 1979,

&5, BMHE . Treadmill & AWK MEATEERS #F)
2xzgstd FR A 18(1) . 75— 91, 1981,

&HE® EDR MRS Bibel HIT HR
@R BwEEGR 14, 17, 1977,

SHE® ALK EEEE R Y MRSl Bt B R
e EE P 18, 115- 121, 1979,

LE® KK EBRAE b (LK Bt HE
23 z3atd FRA 16 (1) . 56 -65, 1979.

SE®  @E/LEE BRI, 1976,

&S T KA TEE)e) Mol mlX= BRI 2
KAWES ATIRET. 1969,

ST BA T ERES {1t Mg AR BB

- 66 -



I : Hematocrit fHS] #@hell o 3}
BEMEFEGHE6, 12-15. 1972,
88. 4iRiC: BA L EH RES A Mo HERH BE
I : Leucocytes 2| #gol Hslo
GRWEBRGMS, 3-7, 1973,
89 &SR AR EBRAM BES KB Fkel m#el A BES MRS
Bibal ol = HE,
HERMEE B R WERBHER HLE3. (1) 53-73, 1984,
90. 4S8, wif, BE& SAZNA nBRS, B WMEFE, ENs BE
o] #{Lel BAT B2
HEEA AR WR BEMBHE HXHE3I(1) 75-89, 1984,
91, AME—, Fur HEE, RAE  Treadmill E&) AME M# gas ¥ mM#&E pH
o] 81k
ATz A TA21 (1) 99-115. 1984,
92, KMETE © Warm - up & MBS $B(bol BAZE %R
A@agaae, ATIREE9, 1985,

©
@
B
o
m

e mEBER, &3 1976,

o)
SN
ox
ofn
N

Aol ZAE 7 232 ookt FHEIAL 1986,

95. TRE, MEH:AE2Y Hko] Fe el Mol ALAAD
Aegddn delatnd U FAd el T AFuA 4,
97— 104, 1967.

96. ol w5 : A&, bl Fbat, 1971,

97, FMR AR BAE. B ABEHAREE 1985,

-67 -



08 HKF. HKBME. R BATED AWREA w2 OEE o, TR X

fidh FLBIEE 4 B AI2FBRE®ESE19(1) 25-43. 1982,

99. &, &A&Z  HA Glycogen SEI EHHO) Btk BT HHRA HIE.

100.

101.

102,

103.

104 .

105.

106,

BN,
a2l

égﬁv
HAER,

3 &

DRy N

2y BERBHE®EE3(]1) 122-129, 1985,

caeE ol AEBNy KB RAsybat. 1978,

H=# 0, NEE, SEE, &F7 FF BYWEBESE =Gt 1983
A4, 2o, AEA, SES 4N T & s2AA
A A7 HgdelFgs|A 4 01, 1970

£:l% 4BE, FWoHB  —REWE. A3k, 1983,

B, HBE, o8N BA ERA MEERA v BR
BEREE AP R BERBEFEA3 © 1, 91-104, 1984

colA el st Fxwk, 1985,

Wt THHE, EXxE MRERE SCEE 1979

- 68 -



O

(@]

@]

Bft i

{ Appendix )

A8 - TR - TREREED - MKy WE Card
EAS MBS K& HEE
A. BT £@ #HI BEX
B. &7 #£E HI AR
& %

o EBF MRS Bl HA FH5H
£ H£E EH MRS #NE % 5%
£ £EEC EF FiFH L&

_69-



B. pa# - HR - FBaEH  MAXS ME Card.

Private tard

Group

Factors

After motor

All- out

(Rlnilge:rrt'l‘orm)

Standing height (2]

Body Wegnt (@

&

abiskyd

Surface of body

vital Capacity (cc)

Blood plessure (Hg /=)

Heart rate (Times)

21m1s [WIMAU

flicker test

Temperature (budy)

Blood Gtucose (mp %)

Uric Acid  (mg %)

Creatinine (g %)

Totat protein (%)

Alburn (gm %)

Total chotesterol(mg %)

WBCs (thousandy/m$)

A31®u3y>  poolg

Hematoerit (HT) (‘6 )

Hemogidbin (§ %

E,S.R(Erylho( tes
Sedimentation Rate)

Blood Sugar (g %

Triglyceride (mp %)

BUN (ng %)

Color

— —

Specific Gravity

Proten

sk

Sugar

Bitirubn

Urobilinogen

PH

Times

Conditions

Survey hours

Weather

Temperature

Humidity

1st

2nd

3rd




A . Private record of the blood components for men group,

Table Mean, S.D, S.E, for blood parameters under three trial conditions of men group,
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B. Private record of the blood components for women group,

Table, Mean, S.D, S.E, for blood parameters under three trial condmtions of women group.
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= .m KA,s H |13 140 200 |26.0 521 73,2 94 8.3 8418 94 9 [7.3 7.3 7.5|4.2 434,541 43 43 [13.6 14.3 14,36 10 11 | 7000 6300 10800
S|KI,M. K | 126 140 193 30,4 565725/ 7.5 8.3 6.5(87 84 82 7.7 7.5 T.4{4.6 504,541 43 44 (13,6 13.9 13,9/6 10 10 | 9300 14200 10600
- Z|1Mm, ], s |165 150 178 |39.1 91 390.7/13.1 10,0 9.3/75 91 90 [7.3 7.3 7.5|4.6 4.8 50 |42 43 44 |13.9 13,6 14,3/4 8 6 | 7900 6700 7400
) 138,7 143,3 170.3/ 31.8 46,6 78.8/10 88,9 807/81.7 89.7 %...4* 7.4 N‘.% 7.4714.47 4.7 4.7 |41.3 43 Mw.q 13,7 13,9 14,2|5.3 9.3 9 |87 9067 9600
= M. SD 12.1 4.71 27.9) 5.4 17,5 8.4/ 2.3 0.8 1,2/ 50 4.2 570.2 0.1 0,1/0.2 0302|050 0.5 0,1 03 0.20.9 0,9 2.2/946.3 3634 1558
m o|PA,H.s 155 150 144 139.1 652732150 10 10.2(75 87 89 (7.3 7.5 7.9 4.7 4.8 56|42 42 44 |13.3 13,9 13,94 8 6 | 6200 10700 10600
m OH,E,s |165 170 178 [26.0 52 1 64,3/16,9 11,7 11.3/83 68 69 7.5 7.8 82145 5051 |43 42 44 |14.3 13,3 14.6/7 8 10 | 7000 11300 14000
“lKA,c.s |15 170 189 |65.2 91 3 98,6/16.9 16,7 16,0{72 79 84 |7.7 8.2 8.0 4.4 4.5 4.5 (41 41 43 13,6 13,8 14,28 9 11 | 9000 12400 13100
=L v so 158.3 163.3 170.3145.4 g9 5 48,7/16.3 12,8 12,5 76,7 78 80.77.5 7.8 8.0 |4.5 4.8 5.0642 41.7 43.713.7 15.1 14,2(6,3 8,3 9 | 7400 11466,7 12900
m : 4.7 9.4 1921163 16,3 28.6 0.9 2.8 2.5/ 4.6 7.8 8.51.6 03 0. 1.2 2105 6.8 0.5 o.m‘bﬁ 0.3 0,3/1,7 0,5 2.5|11776 704 909
.m HEL 155 180 189 |26.0 53,1 98,7) 9.4 8,3 8,0[79 8 8 {76 8.0 80|51 525037 40 40 |12.3 13.3 14,25 4 8 | 8100 12100 16000
T m SO,E,J [135 160 178 130.4 g7 5 102,6{15,011.7 10,676 79 91 (7.2 7.0 7.4{4.5 485342 4344 [11.312.313.36 7 8 | 5600 6800 10500
Nm OH,M_ K | 145 170 182 1391 g7 3 1203/11,2 8.3 8.2{87 91 90 7.3 8.0 7.9 /4.6 4851140 41 37 |13,313.613.9/7 9 11 | 9800 12700 13800
145170 183 2018 753 w7,2(11,9 943 8,9(80.7 857 88.7(7.4 7.7 7.8|4.7 4,95,1 39,7 41.3 40.3(12.3 13,1 13,86 6.7 9 |788.8 16B.3 (35,3
1 M. SD 8.2 8,2 4.5 9.2 168 94/ 2,3 1.6 1,2/ 46 5.0 2.60.2 05 05/03 0,201 2.1 1,3 2.9 0.8 0.6 0,408 2.1 1.4| 1725 %51.2 2603




Table, Summary of the result of expriments on blood components in sex, defferent age groups and Trained, Nontrained groups during rest, 5min exercise and all=cut work,
SURVEY EXPRIMENT OF CONDITIONS
ITEMS REST 5MIN ALL-OUT Nomal Range
M w u H T NT MW U H T NT MW U H T N T
) a112 s113 &1I2.9 &172.2
Height, cm 172.5 165.8 g5 91663 91651 164.5
) 67.4 59 62.4 64,
Weight kg 3.2 527 pt 1 ses
o 1662, 62,5 1718
Body surface area, mm3 | 1,563 1,545.3 “W& P Jma s
36.5 %.2 36,4 363 o 36.9 3.7 36,7 36.9 3.3 37.3 37,3 37.5
Temperature 6.4 364 40y 3.4 3.5 36,3 3.8 367 358 3.7 367 w8 |4 TS gy 37,2 37,2 37.3
68.3 68 63.7  72.7 1597 166.7  158.2 168.4 180.3 187 179 188.5
Heart Rate 8.2 65.8 (o .2 625 6o 163.3 163.4 o0 £ 1564 10l 837 1BLY jere e 185 190.1
Blood " 167~ 1117 1133933 120-83 115-76.5 118,3-79.8| 142.5 141,3 138,3-77,5 146.7-84 133,3-79  151.7-82.5176.6 179  172,2-81,7 182 -88.2 170,7-85.7 182,5-85,9
ood pressure,mmHg 78,3 ~81,7 110~77 113,3-78113,3-83 110 - 80 |~80.8 ~81.7 141,7-80  141-83,3 135,2-83,3 147,5-80 |~84,9 ~ 85,5 179,7-86,9 178,4-84,2 172,4-85,2 185,7-85.9
70,3  7363.3 7033.3 8,000 28.5 a 2.5 39 ) 20.8 69,5 39.3 4.8 | Man 4,000 ~ 10,000
Leucocytes,/d] 166 BBI 4000 7616.7 17666.7 7,950 L1382 s 4.4 7.6 23,3 | 194 BLE 47y 41,4 63.3 4.9 |Womand,500 ~
15.4 15.9 14,6 147 AT 2.2 2.7 3.4 4.5 4.3 6.8 4.8 | Man -15.6
Hemoglobin,g % 4.6 13.3 4% 13 129 13 AT _.N 0.7 3.0 4.7 6| 48 6.0 5.1 10 11.0 7.7 |Woman-13.5
4.3 43 s a2a 4 0 2.2 2.3 9.0 4.2 4.9 7.7 | Man - 40-48 %
Hematocrit, % .7 408 4y 0.8 4 41 23200 4y 2.9 0 9|62 87 4.2 2.9 0.0 2.4 | Woman-36-45%
) 6.8 7.4 11 17 5.9 0 2.8 1.4 1.8 1.4 5.6 2.8
Protein, gm LLooTa oYy 7.4 7.5 1.4 28 2Ty 5.4 2.1 P BRI 2.7 6.8 4.0 2.7 6.5~ 8.0
) 4.8 4.7 4.5 4.9 i 8.3 43 11 40 14.6 14.9 17.8 8.2
Albumin, gm 4T AT 4.6 48 4.6 6.4 A3 6.5 4.2 49 | 108 8BS 4.1 10,9 8.3 6.5 3.67~5.2
76.3 82.3 7181 805 ) 9.3 13.6 16.3 7.0 15.9 1.2 17.4 9.7
Glucose, mg 9.8 198 4 8.7 18,5 81.2 16 9.4 50 3.9 9.8 so |0 %3 w7 7.6 8.9 9.6 70~ 110 mg
. 64.8 8.4 51,3 521 22.1 84.6 0.2 49,9 3.2 109.6 58,5 8.7
Triglyceride, mg S8 LT o4 37.6 30,2 26.8 .7 Lz e 9.2 117.2 16a0 |86 123 oty s 102.9 24,7 92+ 3
152.6 152,1 1567 148,2 8,0 3.2 8.3 2.6 12,3 18.5 19.5 10,9
Total cholesterol , mg 1524 10,4 0 BIT 189 141 55005 o o 61 ¥ e Y 551 166 s 155 + 14 mg
) ) 13,9 13,3 13,2 141 2.9 12,0 1.4 2.8 17.3 15.0 22.0 9.9
o . . . . . . -
Blood urea nitrogen, mg % 13,0 11.9 11 15.1 1 10,6 AI19.2 Als A3 Aul Al64 19.7 A23,1 A28 A2 238 A2 8~ 20 mg
Values are means {Rest ) and perentage (5min~ allout) of Rest,
* Note, M: Men, W: Women, U : University, H: High school, T : Trained, N T : Nontrained,
, ,
* % Every Values of uper part is male’s a-d under part is female’s,




O Compare with Man’s and woman’s totoal score.

Btood component Choresterol Triglyceride B UN Glucose Protein Albumin Hematocrit Hemoglobin Leucocytes
Conditions R T1 T2 R Tl T2 R Tl T2 R I T2 R T! T2 R 1 T2 TR Tl T2 R Tl T2 R Tl T2
Man M 152.4 1600 175.8| 51,6 75,2 86,6, 13,2 14,6 158 79,3 885 9.0 7.1 7.3 7.4 4.7 5,0 5.3| 43,7 44,7 46.4| 14,6 14,2 153 7456.6 10043.3 111417
Total sD|+16,5 £17,6 +150 |+24.6 22 22 = 2.6 £ 2.6 £ 1.8 )£ 7.6 £10.1 £ 96 £ 4 * 3+ 4|k 4% 4+ 3|F20+23F26 + 1 £ 3 £ 1,2]+2016,4 HT14,4 20416
woman M 140.4 153,8 174,3| 31,1 68,8 84,6, 13,0 10,5 10 _ 79,8 87,3 87,2 7.4 7.6 7.7 4,1 4.9 5.1] 40,8 416 42,3 13,3 135 14,1 78083 10558,3 12616,7
total SD|+17.4 187 £20 13.8 18,7+ 17,50 3,8 + 3.3 + 32| 67 + 6.9 + 69|+ 2+ 4 * 3\ 3+ 3+ 4|+ 15 F1,5+22(F 8F 6% .5[H1764.5143063,7 +2833.2
variotions VA 12 7 54| 20,5 6.4 2 0,2 4.1 5.8 =05 1.2 2.8 -0.3 0.3 -0.3 0 0,1 0.2 2,9 3,1 4.1 1.3 0,7 12| -351,7 -515 -1415
percentage y 7.9 4.4 3.1 39,7 8.5 2,3 1,5 281 36,7/ -0.6 1.3 3.1 4.2 -41 4,1 0 2,1 4 6.6 6,9 8.8 8.9 4,9 718 4,7 5.1 -13,2
o Compire with athletics and nonathletics group for university man,
Blood component Choresterol Triglyceride B UN Glucose ! Protein Albumin Hematocrit I Hemoglobin _ [eucocytes
Conditions R TL T [R T T2 [R T T |[R Tt T2 IR T T2 |[R T T|R Tl T2 [R TIL T2 R Tl T2
Athreti M |161,7 178,7 186.3(63,3 75,7 88 |12.1 12,4 15,5(75,5 81,3 84,6{6,93 7.37 7,73 4.6 5,0 5.4[45.3 47 47 {15 153 ;.o?:u.u 8466.7 10000
retics

! Mar {169 186 197 |71 82 93 114,715 15,9(87,5 43,2 95.8/7.2 7.6 8.0 5,2 55 5.6[48 49 53 15,9 15,8 15,9(10200 10300 11700

group Min[152 173 180 |52 667 83 | 9 11 14,566 72.5 76 |6.6 7.6 7.3 | 4.0 4.4 5043 46 47 |14.2 14.7 14,8 4400 6800  B600

M [143,7 150,6 156,3166.3 83,3 97,7/ 15,7 16,2 17,1477 85,6 92,316,7 7.0 7,4 | 4,9 5.3 5,5(43,3 45,3 47,7(15,7 16,6 16.8/7966,7 10940 9600
Max {159 166 169 (93 116 134 |[17,1 17,5 18.3(80 92,5 106 7.0 7.7 7.7 | 5.1 5.5 5644 46 48 16,6 17,1 17,2(9900 12600 9900

Nonathretiss

O I
group Min {136 140 145 (53 65 71 |14 15 16 |76 82 83.3{6,5 6.9 6.9 | 4,7 50 5442 45 47 |15.3 15.7 15.9]5000 10100 9200
Variations VA|18 281 30 |-3 -7.6-9.7|-3.6-3,8-1.6|-1,5-4,3 -7,7{0,23 0,37 0,33]-0,3 -0,3 0,12 (.7 1,3{-0.7 1,3 -0,8|-833,4 -2473,3 400
Percentage y | 11 157 16.1-4.7-10 -11 [29.8-30.7 -10.3)-2 -5.3 -9 3.3 5 4.3 |-6.5-6 -1.9|4.4. 3.6 2.7(-4.7-8.4-5 | 11.7 -29.2 4
O Changes in blood parameters with university and highschool boy,
Blood component Choresterol Triglyceride B U N 4_ Glucose Protein Albumin Hematocrit Hemoglobin Leucocytes o
Conditions R TI ¥} R Tl T2 R T T2 R Tl | R Tl T2 R TI T2 R T1 T2 R T1 T2 R Tl 2
University M | 1525 164,7 171.3| 64.8 79.5 92.8 13.9 14,3 16,3 76.3 83.4 88,4 6.8 7.2 7.6 4.8 5.2 5.5 44,3 46.2 48,3 15,4 14,3 16.1 7550 9703.3 9800
man group SO|x 14,1 +18,1 +19 =16 =191 +21,5(+ 2,9 + 2.7 + 13|+ 7.2 + 81 +108{+ 03 + 4 + 4|+ 5 + 4+ .2|+ 20 +11,5 + 23|+ 8 + 45 *x .9{+23154 19736 +1043.1
Highschool M | 152,1 157 180,21 38,4 70,9 80.5| 13,3 14,9 ;.i 82,3 93,3 91,5 7.4 7.4 7.3 4.7 1,9 5.2| 43 43 44,8 13,9 14,2 14,5| 7363,3 10383.3 12483,3
boy group SE| 199 17,8 9.3 255 2.6 225 2.9 2,9 2.1 7 7.3 9.8 9.0 A .3 A 4 2 .3 1.4 2.0 1.8 4 6 LT 16115 1514,5 +1939.5
| |
Variations VA 0.4 7,7 891 26,4 86 123 0.6 -0.6 1 -6 0.1 3.1 -0.6 0.2 0.3 0.1 0.3 0.3 1.3 3.2 35 1.5 0.1 0.6 186.7 680 -2683,3
Percentage y 0,3 4.7 -m.n_ 40,7 108 13.3 4,3 -4.2 6,11 =1.9 12,1 -3.5 8,8 -2.8 3.9 2 5.8 5.5 2.9 6.9 7.3 9.7 0.6 9.9 2.5 -7 -27.4




o Compare ratio and percentage of result expriment for each groups,

BLOOD PARAMETER
CONDITION - —
Leucocytes Hemoglabin | Glucose Protein Albumin Hematarit| B UN Cholesterol Triglyceride
Unit dl % [4 % | mg % |gm% % |gm% % | % % |[mg% %
Athtetics Rest 7033,3 14,6 78,1 7.1 4,5 4.7 13,2 156,7 51,3
Man’s score, Smin 1933.4 27,5 0.4 2,7(12,7 16,3[ 0.2 28,05 11,1| 1 2,2 | 1,6 11,4 13 8,3 20,6 40.2
(Man’s Total) All-out [2766,7 39,3 | 1 6.8(13.6 17,4/0.4 56|08 178 2,2 49|29 2.2 30,5 19,5 30 58,5
Rest 8000 14,7 80.5 7,1 4.9 42.7 14,1 148,2 52.1
Nenathletics S5min 3120 39 0.5 34| 5717 7,0[{0,1 14702 41| 1 2,3 10,4 . 3.8 2,6 26 49,9
man’s score, All-out [3583,4 44,81 07 48| 7.8 97|02 28(04 82|33 7.7/1.4 99 | 16,1 10,9 41 787
Total score Rest 7666,7 12.9 78.5 7.5 4, 41 15,2 138.9 30,2
for athletics 5min 3650 476 06 471 7.7 9.810,2 2.7{0 4210 -3,2 =21 12,1 8,7 (35,4 117.2
woman, Allout 4850 63,3 1.4 11 6,9 8903 40{04 83| 0 0 -3,0 -23,81 23,1 16,6 |31.1 102,9
Won .n's score Rest 7950 [13 81.2 7.4 4.6 41 11 141.9 26.8
for nonathle Smin 1950,2 23,3 0.9 6,9 6,5 8,0(0.1 14702 4.3 2.4 |-1.8 -16,4} 14,8 10,4 [44.2 164,9
~tics, All-out  [3566,7 44,9 | 1 7,71 7.8 9,6(0.2 2,703 6,5 2,4 [-2,5 -22,7| 34,8 24,5 (66,2 247
- |
Total seore i Rest 7550 15.4 76.3 6.8 4.8 44,3 13,9 152,5 64,8
for university ‘ 5min 21533 28,5 (-1,1 -7,1! 7,1 93|04 5904 83! 19 43!0.4 2,91 12.2 8,0 6,1
man, ! All-out 12250 298! 0,7 4,5|12,7 159|108 11.,8/0,7 146 4 9.0 1 2,4 17.3| 18,8 12,3 (28 43,2
| | JE R [ -
athletics ‘ Rest 7933.3 13,4 80,3 7.4 5.1 40,3 13.8 119.5 17
Woman' s score, ; 5min 3233.4 40,81 0,1 0,7 [144 4101 14701 2 0 0 |-2.9 -21 19,2 16,1[44.7 262.9
Cuniversity) ‘ All-aut 4200 52,91 1 7.5 | 9.7 0.2 2,710,2 39| 1 2,5 |-3.3 -23,9| 34,2 28,6(56,8 398
Nonathletics Rest 8066,7 13,7 81,7 7.4 4.5 413 10 138,7 31.8
Woman”s score Sinin 1000,3 12,41 0,2 1,5 9,8| 0 0.2 4.4} 1,7 4,1 |-1,1 -11 4,6 3,3 34,8 109.4
Cuniversity) All-out [1533,3 19 0.5 3.6 17,6 9.3/ 0.1 86[0.2 44| 2.4 58]|-1,9 -19 31,6 22,8 {47 147.8
Athletics Rest 7400 13.7 76,7 1 7.5 1.5 42 0 16,3 158.3 43,4
wirt’s score, 5 mmn 3633.4 49,1 0 0:1,3 1,710.3 4 0,3 6,7/ 0 0 -3.5 -21.5 5 3.2 '26,1
Chighs~hoo' ) All-out 5500 74.3 0.5 3.6 ; 4 5.210.5 5.710,6 13,3 2 4.8 |-3.8 -23.3 12 7.6 {35.3 81,3
~ |
Highschool Rest 7833.3 12.3 80,7 7.4 4.7 39,7 11,4 145 21,8
girl’s score, 5min 2700 34,5 0.8 6.5 0,5 66,2103 4 0,2 43| 1.6 4.0 }-2,5 21 25 17,2 153.5 2454
(nonathletics) All-out !5600 71,50 0,8 6.5 183 10,3[0,5 6.8/0,4 8, 0.6 1.5 -3 25,2 38 26,2 85,4 391,7
Total score Rest 7808.3 13.3 79. 1 7.4 4,7 40.8 13,0 1404 31,1
for woman’s 5min 2750 35,2 0,2 1.5 17, 9,410,2 2.7/0.2 43| 0.8 2,0 1(-2,5 19.2| 13,4 9.5 37,7 121,2
groups, All-out [(4808,4 61,6 0,8 6,0 7 y,310,3 4,104 85| 1,5 3,7 (-3 --23,1] 30 21,4 |53,5 172,3
Athletics Rest T133.3 | 18 ‘75,5 6,4 4.6 45,3 12,1 161.7 63.3
Man’s score. Smin 1333.4 18,7 } 0,3 2 58 7,7104 58/04 87|17 38|03 25|17 10.5 {12.4 19,6
Cuniversity) All-out [2866,7 40,21 1 6.7 | 9.1 12,1J 0.8 11,6/08 17,4 3,7 8,2| 2,5 20,7 | 24,6 15,2 24,7 39
Nonathletics Rest 7966,7 ‘ 15,7 77 6,7 4.9 43.3 157 143,7 66,3
Man's score, | S5min 2973,3 37,37 0,9 5,7 |86 11,1103 4,5/04 8,1 2 1,61 0.5 3,2 6,9 4,8 |17 25,6
Cuniversity) All-out |1633,3 21 1.1 7 15,3 L9107 10,4106 12,2| 4,4 10,2 1,4 8.9 12,6 8,8 |31.4 41,
Total score Rest 69333 14,1 80,7 7.3 4.4 44 14,2 151.7 39,3
for highschool Smin 2533,4 36,5 0,6 43 19,6 24.3(0 0 0,5 11,41 0.3 0.7] 2,8 19,7 9 5,9 128,7 73
boy. (Athletics) All-out |4466.7 64,4 1 7 18 22,301 -1,4(/0,8 18 0,7 16| 2,5 17,6 36,3 23,9 |35.2 89,6
{ DUNUIURISEEE— ————
Highschool Rest 8033,3 13,7 84 7.4 50 0 42 12,5 1527 31,9
boy’s score, Smin 1433,4 17,8 | 0,6 4.4 | 2,7 3.2|0 0 0 2 0 0 0,3 2 0.6 0,4 |36 95
(nonathletics) All-out [3366,7 41,9 | 1 7.3 .3 0,4]0 0 0.1 2,3 5.5 1.4 11,2 19,6 12,8 |50,5 133,2
Total score Rest 7456.6 | 14,6 79.3 | 7.1 4,7 43,7 13,2 1524 51.6
for man’s ! 5min 351,7 4.7 \—0.4 -2,7 192 11,602 2,8[0,3 6.,4|1 2,3 1.4 10,6 8.4 5,5 (23,6 45,7
groups, | Allout  [3685.1 49,4 | 0.7 4.8 (10,7 13,5]0.3 4,2'0,6 12,8| 2,7 6.2| 2,6 19,7 23,4 15,4 35,4 68,6
Highschool : Rest 7363.3 13,9 82,3 7.4 4.7 43 13 152.1 38,4
Boy’s Total 5min 3020 41 0,3 2.211.2 0 0,2 43| 1,9 4.3 12,0 | 4,9 3,2,32,5 84,6
score, | All=ait 5120 69,5 0,6 4,3 9,2 0,1 1.4(0,7 14,9| 4 9.0 15,0 28.1 18.5|42.1 109.6
Total score Rest 8000 13.6 81 7.4 4.8 40,8 11,9 1291 24,5
for university 5Min |2116,7 26,5| 0.1 0,711 13,6{0.1 1.4(0,2 4.1} 1,2 29|-1,9 -16 11,9 9.2139.7 162
woman, All-out |[2866.7 35.8| 0,7 5,1| 8,7 10,7(0.2 2,7(0.2 4.1 1.7 4,2 (-2,6 -21.8 33,7 26.1|51,8 211.4
Total score Rest 7616.7 13 3.0 78,7 7.4 4,6 40,8 14,1 151.7 37.6
for highschool 5 Min 3383.3 44,4 0.4 10 3.1 3,9/0,4 54(0,3 6.5 1.2 2,9|-3 -21.3 15 9.9 35,8 95,2
girl, All-out  [3150 41,4 | 1,3 6 7,605 6,8|0,5 10,9 1,7 4,2|-3.4 -24,1 25 16,5 [ 55,4 147.3




O Changes in blood parameters and compere with athletics

and nonathletics group for highschool boy,

Blood components Cholesterol A% Triglyceride B N Glucose M Protein Albumin Hematocrit Hemoglobin T eyucocytes
Conditiors R Tl T2 | R T1 T2 'R T1 T2 R Tl 2 ” R T1 2 R T1 ﬁww R TI T2 R T T2 R Tl T2
Athletics group M [ 151.7 1607 188 (39,3 68,0 74,5]14,2 T17.0 16.7180,7 100.3 98,7 |77.3 7.3 7.20 4.4 4.9 52 347 4,3 447 TSL 14,7 15,1 6933,3 9466.7 11400
for highschood Max | 174 180 189 78,2 104 107 [17!1 18,8 18,3| 91 109 103 7.1 7.7 T.r) 46 5.1 56|46 46 45 11,6 15,2 ;.N: 8400 8600 13900
Min |116 130 186 13,6 34,6 42,5|14 15,0 16 72 94 96 6.9 7.0 4y 4,2 4.5 18142 43 44 “;.c 14,3 14,9, 5600 8800 9600
i
Nanathletics M |152,7 153,3 172,3°37,9 73,4 88,4|12,5 12.8 13.9| 84 86,7 84,3 | 7.4 7.4 7.4 5.0 42 14,3 13,7 13.8 13,91 8033.3 11300 13566,7
group Max 11565 160 178 51,1 91,3 91,2 16,3 18,8 17,2] 90 94 91 7.1 7.1 7.6 5.2 44 46 13,8 14,3 14,0 W_oooo 12500 14300
for highschood Min| 148 150 167 13,0 52,1 74 13,1 15,0 15,21 79 83 80 7.0 7.2 1.2 4% 40 414 13,3 13,3 137 7 7000 10100 12500
3
Variations VA| -1 7.4 1.4 =54 -13,9| 1,7 4,2 2.8 -3.3 13.6 144 ,»c._ -0,1 -0.2 -0, 2,3 0.4 W 0,4 0,9 -1833.3 -2166,7
Percentage y =07 4,6 8,4| 3.6 -8,6 18,712 24,7 16,8] -4,1 13,6 14,6 ,,L\_ -1.4 |m.x~|;.: 5.2 09! 2.8 6,1 q.w_ -15,9 =-19.4 -1y
o Canges in blood parameters athletics and nonathletics group for man
e T , - ——— e — e — - - ————— e ———
Blood components _ Cholesterol Triglycende ﬂ B U N Glucose Proten Albumen 1 Hematocrit Hemonlobin Leucocytes
Conditions - - . + e o p— - ETIT: _ - I -
R Il re R T2 P ROTL 2 { R 1 R Il R T I W2 TR I'i 2 IR ' T2 R It T2
Athletics group T el St LT T e ) _ palft e N - " —
¢ vboelk 1156,7 169,7 187,2 (51,3 71,9 81,3,13.2 14,7 16,1178,1 90,8 91,7 , 7,1 7.3 4.5 5.0 5.3144.7 45,7 46.9 14,6 15 S.cieww.m 8966.7 9800
or man : i
i '
N nathletic | |
nathletics whalth [148.2 152 164,3 52,1 78,1 93,1 14,1 14,5 15,5|80.5 86,2 84,3 e 5.% 743,746 |14,7 15,2 15,4[8000 11120 11583.4
group for man : -
Variation VA 8.5 17.7 22,9 |-0.8 -6,2 -118-0,9 0,2 0,6[-2,4 46 3.14:0 0.1 ¢.1-0.1-0,10 2 2 c.c_ 0,1 -0,2 :.Nﬁ 966,7-2153.3 864,1
Percentage y 5.4 10,4 122 | 1,5 8.0 E.m,na.m 1.4 3.7(-3.0 5,1 3,710 1.1 ~.w7x.x -2 0 4.5 1.4 _...__‘o.q -1.3 H.u_ -13,7 -24 88.1
O Changes in blood parameters and compare with athletics and nonathletics group for umversity woman,
Blood components Cholesterol Triglyceride T B UN f ?__:{cﬂ Pratein >:‘!:::‘= o 1_‘_3=M3n_‘: Hemoglobin L.cucocytes -
Conditions R T T2 R T1 T2 R T 12 R Tl T2 R Tl 12| R Tt T2 R T1 T2 R T1 T2
Athletics group M | 119,5 138,7 153,7 17 61,7 73,8 80,3 94,3 90 7.4 1.5 7.6 | 5.1 5.2 5,4| 40,3 40,3 41,3)13,4 13,3 14,4 | 7933,3 111667 12133.3
for university Max | 127 156 162 25,0 78,2 40,1 90 87 49 7.7 8,2 7,5 5,1 5,4 56|41 42 42 13,6 13,6 15,2 | 7800 11400 15000
women Min - 106 110 139 13,0 41,8 63,2 68 105 92 7.0 6,9 7.4150 5,0 5,240 38 40 13,3 12,6 13,9 | 4500 6800 7200
Nanathletics group M 138.7 143,3 170,3 | 31,8 66,6 78,8 |10 8,9 8,1 (81,7 897 893174 7,4 45 |47 4,7 47[41,3 43 43,7 113,7 13,9 14,2 | 8065,7 9067 9600
for university Max ,._mm 150 200 39,1 91,3 87 v4 46 7.1 5 7.5 (4,6 50 50|42 43 14 13,9 14,3 14,3 | 9300 14200 10800
woman Min {126 140 133 26,0 521 75 84 82 7.4 7 7.4 4.2 4,3 45|41 13 43 T13,6 13,6 13,9 | T000 6300 7400
Variation VA 19,2 4.6 =166 11,8 -1,y 1.4 46 0,710 6.1 0.1 o4 05 0.7 -0.3 -0,6 0% ] -133,4 20097 5333
|
Percentage v |-16,1 -3.3 -11 - -1.7 4,0 400 1,3 778 9,6 13 2.2 -4,5 1, 1.7 18,8 209

—_—



O Compare with university woman and Highschool girl,

Blood components Cholesterol Triglyceride B UN Glucose Protein Albumin Hematocrit Hemoglobin L.eucoeytes
Conditions R Tl T2 R 1 T2 | R T T2| R T T2 | R T T12]% T 12| R T T2 | R Tl T R T i
University M | 138,9 141 162,8| 24,5 64,2 76,3 11,9 10 9,3 81 92 89,7| 7.4 7.5 1.6| 4.8 5.0 5.0] 40.8 32 42,5 ;.c\ 13,7 14,3 8000 10116.7 10866 7
women total SD|H5.9H6,442.7 |+10 £18 £9.2/H.4 B T7IB.6FH81+7.3 +46|+3 £4 +2 |£4 £4 +4[+8 +2,0 H . 5/+2 6 5 142021, ,90+3905 +3278,2

Highschool girl M | 1517 166,7 176,7 ) 37,6 73,4 93 14,1 11,110,7] 78,7 81,8 8.7 74 7,8 79| 46 4.9 51| 10,8 42 42 13 13,4 14 7616,7 11000 10766, 7

total S D|410,3 10,3 +16.8/4H4 8 HY,8 420.6/43.1 3.1 +2.9/45.548,3 +8.1 |2 +0.4 H0.3|+3 42 +4|+2.14+1 +2.9[H.1 46 +4 |+1635.1 421854 H688.1
Variations V A} -22.6 -25.7 -13,9 |13.1 -9.1 -16.7 | -2.2 -1,1 -1.4] 2.3 10,2 & 0 -0.3 -0,3] 0.2 0,1 -0,1] 0 0 05| 0.6 0,3 03] 3833 -883.3 100
Percentage Y |-17.5 -18.2 - 8,5 | 5.3 -14,3 21,9 }18,5 -11 -15 | 2,8 11,1 56| 0 -4 -4 4.1 2 = 0 0 1.2] 4.4 2.2 2.2 1.8 8.7 0.9

O Compare with athletics and nonathletics group for highschool girl,

r S

Blood companents Choresterol Triglyceride B U N Glucose
Conditions R Tl T2 R T1 12 R Tl T2 R T1
Athletiss group M |158,3 163,3 170.3| 43,4 69,5 78,7 {16,3 12,8 12,5176,7 178 7.5 7.8 8,0 5.0 042 42 44 13,7 13,7 14,2 | 7400 11466.7 12900
of Max [165 170 189 65,2 91,3 98,6 (16,9 16.7 16,0 [83 87 7.7 8.2 82147 50 56143 42 44 1143 13,9 14,6 | 9000 12400 14000
highschool girl Min (155 150 144 26,0 52,1 64,3 [15,0 10 10,2 |72 68 649 7.8 7.5 7.0 1044 45 4,541 41 43 13,3 13,3 13,9 | 6290 10700 11600

Album ¢ Hematoc

T2 R T T2 PR Tl T2 R T2

Hemoglohin

T2

Nanathletics group M [145 170 183 | 21,8 75,3 107,2 [11,9 9.4 8.,9]80.7 857 &y 7.4 7,7 1.8047 4,9 51397 41,3 10,3(12,3 13,9 13,8 | 7833,3 10533,3 13433,3
of highschool Max |155 180 189 | 39,1 97,3 120,3 [15,0 11,7 10,6 |87 91 9l 7.6 8,0 8,0 5.1 52 53142 43 44 [13,3 13,6 14,2 | 9800 12700 13800

girl Min|135 160 178 | 26,0 52,1 98,7 | 9.4 83 80|76 79 85 7.2 7,4 4,5 48 5037 40 37 [11,3 12,3 13,3 | 5600 6800 10500
Varations v Al 13,3 -6,7 -i2,7| 21,6 -5.8 -28,5| 4.4 3.4 3,6|-4 -7,7 -83 |01 0.1 072][=0,2 -0,1 0 2.3 0,7 3.7| 1.4 0,6 0.4 |-433.3 933.4 -533.3
Percentage Y| 8.4 -41 -7.5|498 -83-36,2{27 27 288|-5.2 -9.9-10,8| 1,3 1,3 25 <44 -2,1 0 5.5 1.7 8.810,2 4.4 2,9 5.9 8.1 4,1

O Compare with athletics and nonathletics groups for woman,

Blood companents Choresterol Triglyceride B U N Glucose Protein >_c::::‘ ) Hematocrit Hemoglohin Leucocytes
Conditons R Tl T2 R 1 T2 R T T2 [R T T2 |R T r2RT TR T 12| R T T2 R T T2
Athletiss group o -

138.9 151 162 (30,2 65,6 61,3(15,1 11,9 11,5(78,5 86,2 85,4 [7.5 7.7 7.8 |48 5.0 5.2{41 41 41 | 12,9

of women 5 14, 31 7666,7 11316,7 12516.7

Nanathletics group .

141,9 1567 186,7126,8 71 93 |11 9,2 8.5(81,2 87,7 89 7.4 7.5 7.6 46 4.8 4941 42 42 [ 13 13,9 14 | 7950 9800,2 11516,7

of women * : )
Varcentage -3 =57 -14,71 3.4 5.4 -31,7-4,1 2,7 3 |-2.71 -1.5 6.2 0,2/02 02 030 -2 -1 |-0,1-0.4 0.3|-283.3 1516.5 1000
Percencage -2.1 =37 -9 11,3 -8,2 F1,727.2 22,7 26,1|-3,4 -1,7 .

2. 2,6 4,2 4,0 5.8 0 -2,4-2,4|-0,7 -3.0 2,1 |- 3.7 13.4 8.0

o S S
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