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The Study on the Exchange of Weight, Blood Exponents and Circulation
Function before and after Exercise to the People who ate Uncooked Food

Kim, Chul-Won - Ha, Kyoung-S00

ABSTRACT

The purpose of this study was to find the exchange of blood exponents when the following
five people, who were trained with aerobic at the age of twenty, ate uncooked food. First time,
they had a meal with uncooked food twice a day and had other meal with cooked food. Second.
we had 8weeks experiment period after exercise with the condition of exercise was 70% of
maximum Heart Rate and then extracted blood from venous blood according to the following
condition, after 4weeks and 8weeks one hour before and after exercise. Third, we observed the
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exchange of following items, Total Prototein, Albumin, Hemoglobin Triglyceride, Total
cholesterol, Glucose, Heart Rate, Blood Pressure, Weight. The results of this study are as follow

1) Blood Pressure

After systolic blood pressure exercise, It was 4.9% decreased in both case of 4weeks and
8weeks after

2) Heart Rate

During exercise: 4.5% decreased after 4weeks, 4.3% decreased after 8weeks

After exercise: 4.5% decreased after 4weeks, 8% decreased after 8weeks

3) Triglycegide

Before exercise: 12.3% increased after 4weeks,13% increased after 8weeks

After exercise: 7.6% decreased after 4weeks, 11% increased after 8weeks

4) Cholesterol

During exercise: 7.1% decreased after 4weeks, 14% decreased after 8weeks

After exercise: 4.5% decreased after d4weeks, 11.3% decreased after 8weeks

5) There was no difference in the Weight, Total protein. Albumin. Hemoglobin, Glucose
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1. 879 Eey

HEY Fa4dl BdMe o olgd 43E daz A geth AY BE EopilA JF
7ol BAE wAse A7E e LA o)FAAKY. 2AFAME Aty FEo] gy
o PlAE S FMA= vz Q77 883 o) FoHI, HEUY F{FT Ue 4
FYLEE YR Wl A P AP FFFE FAR2(FLE 9, 19%4). 4FY
F7 4E ATE(HEAZF A 1993 FF oA E A K4H ($dF.199]), AHez FF
FAME qFsA A7 ol FHA FTHEI S, 1982)(H W3 9, 1991).

2y, 8 dzxee] AA(UR)ITT EEF B g qEH AT AY o7
Ak AR &3 22 F JELATE JYUSHF B staA @42 49 B S
Fds] JZ4e] F& Aol F&W0] AUE BolHIIEA, 1995).

HZ, 3FAYN Axe +EAANA A e sivf PBHog B@s= AHEEC Aed.
71 g oo B2 9 AFECl AF A1 (2 AWEA AZE IEHAUTGE B
5(1997.12.17KBS)7F 1L F24E F& 59 IUEC] 4y A B4 L ZAHE A7t
HAL, 2X2PoANE AF A§ AEASS HHL T 558 FFE AEH As
T&o ol2NTH(FotL X 1996.9.12).

TEATe 944 FARZA gatd Mg AdER2 P& 24 ste §40] d=29, &
3 BE S4RY FH7 7HE & AU AT (FARZ, 1993) 3 s AP} A7
A g A& vojgd FEolY (HEL, 1990) &9 F¢ i 24 Hojn, 2F =g
ATEHERALE HZ 209 AAY B A A48, YA 58 AFE AR 24 F

ﬁ:‘l
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NS S8 25 - 3o 8IS H HYLE { HF9 psh(ZHY - 51Fe)

A9 Lol FRFFE ¥ F oles 2l Ahx .'i’-—'ﬂi’}‘:}(KBS A7365, 1997).

TETE B2 "A9 383 Ee 89 /9% HdEol ¥ o 3+ = Hawk7t
1904\ 3o 54 HAHE F8 48 Eﬂ?‘} ‘H'—rli Al3te 2 Schneider & Havens(1915)
Kartreider & Meneely(1940) &% 3% F FELE He FF AW U wnE
ok AX, SUANME FAF =702 A, A8 Tl JF £F Foe= YT,
WHT Ht, Hbsol F7HdthE Bavt gloy, 2437 £50] 43 A4 E W #8 a7
= ol gk £53 Ao £5%5H ‘i";§5r°ﬂ HAe 4% #AE H3 25459 Ag X8
E ste $ASAdA FEE AMFste 42 9= 293 dolg 44 4.

4o

2. o179l B

2 AFAMNE YRATAA ATAL AEE 4L oA ste] o] WP AHE A2
2 W AZE AdY AE242 ALRED 123 AZE AZHH 492 FA A2
o £%0 ¥ % A:7tE 29N AFAA A LA G AW G40] $FE o
08 & Qe Gl thete] olnm, o) 2XxAE AFPHE Weled Aok

AA 442 4URAS o YAYRE] Y WHE YosEA LojEr)
A4 FHAA FH0) LEFAEH] YA FGAEAE Folu

3.7t M
D 448 #8802 ANEe 4 AZe 23 A4 4+ glon, $E5AYIE o9
= M2E AHE Aotk
2) AN ANAETH SFASAA WANLZME 228 537} e Aotk
N, A4 4y
1. oApryal

AFAW Hellol2elde oM &Hez 2dolyd £AFA 18214 43 53 249
Bl YUY 5B S dFog dPayen dEI A AN EHS E D & 2o

Subj( %) Age(yr) | Height(cm) | Weight(kg) | Hip(cm) | Waist(cm) | Chest(cm)
P-H-M 20 160 63 94 76 97
K-H-S 20 155 53 94 74 88
H-N-S 20 166 65 94 76 96
K-Y-N 21 155 49 93 70 85
K-H-J 18 158 73 101 85 103
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B9 ol2gHe AP 5PAA B4 A ST ol E FEaA st7) A5 WY
TEAF ZAHAA0l GAeA e B4 Z2aPFL ETHEE SHFALY 45 dU3F
B4 stofof AFo Foe EA717t ANFHAESF :=H{HAT

€ 479 B3 2437 Astd AP st 1998'd 3¥309FE 19989 5923 AR
GFF P 242 B AT E fstd 2HE 44 100g8 € Bl AoA JA dgoz HY
A SRen unA 142 FaYAE A AU oS dPdeRE AAMAAA, JA4FE,
BY8FR &3H 255 5% 3 93 EA APsto o] YAPJEL e ARE vl

2) 4434

FAZAHA Ag¥oA = FEF F R TFH g9dd 5435 F8Ey, 73S 433 &
2715 H= v A4FE, de ¥ dF3E AF, $HE Fol dEFTR(FAS, 1997) 8%
ok ERBk, ¥R, Huk, Fok, #Wtk7 QAU 9 53 689 ol wiLHo e NEL LI
e A FANAFAL JEstn AHFAWNE, 1993). £ AFAE o7dAM FHotstd
R dIstes TE 7 20%4 & ALES £ AQGHAA dReY £9 AQE §A
A st

$ AEEY Percentaged F Y3 FASA s mErEAz AEYPAQA FANE SEFL
A (F)Er AZE 9sde £ AT E 98 AL

3) AN AP JEEH
2ATFN A8HE A4 dd JERAHE Ad98d 2€ 119 HE2A @3 EARAATH
<&

oA JEEHE & vt ded 2 5 2> I #ro}

(B 2) 44 MR 2ME (100g71&)
q4 B o =g = M OH g 1
| 3 05.3klal FAQ 9 vx &4t A+
F ¥ 5.6g A7t =y
o 93 14.5¢ Aujelelazg dgy
A 3 778 AEEY
@53 E 69.5g 21 Yy
3 ¥ 2.7mg LA
z & 20mg 34 283

il 270mg zEEdy vy

3 3.5mg SARAHIEZQ vy
Y E § 2mg $AEYE =Y
ZZ & 1200mg AEH B
v E}TIB, 0.3mg Heag g8y
4 E}¥IB, 0.1mg ol &y 34
g o] 4l 4.0mg udESE By
qH7 & 1.173%

A 100%
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8 258 - 2o £S5 YYNE U HFZ2 HA(AUHH - sHHF)

4) oloj2y Edoly T21Y

HUAARFE 2489 Jdu 0% 759 25x2a8 L AYso AAEAT F3 &5
EZ2OFL (B3-D AN (E3-6) 71A ojth

(B 3-1) §eY 25 Z218 (17:00-19:00)

2 S Al 2 | & £ |4 1
Warming up 208
Running + Walking -
71eE3 g8 % v dg 208
A4 solm 8 w24 23t —HA “
~ 208
(£3¢9)
2ex kick(*§%¥ ¥2%—<) Knee up
WY 53 e
(NP &F) [= :
Jumping Jack ¥¥ 53, 208
¥ 2(Sit-up , push-up) 108 30x3
el Z&  [stretching 102
(B 3-2) 822 25 T233 (17:00-19:00)
2 = Al 2+ | & == [ H I
Warming up 908
Running + Walking =
(NEFHRGE + HEFF) 208
kick—High kick/vt2 %, AE & 271, 208
vex High Jump—*%{i_gh impact ¥H& A<, 20—§-—
WE R &5 (54 Z2 F£4) 208
B2(5532), Push up 10% 30x3
A2 & |stretching 108
(E 3-3) £29 25 =224 (17:00-19:00)
2 = Al 2| & # o o
Running 20%
Walkingg 9% = 0%
One step(871x] &&3 AY) 712 &3
Knee up ¥ %
Jumping Jack (:28)
Kick ¥ ¥
Step board ©]&F—Jump 10
Sit up(43. 3E32), Push up 10& 30x3
Stretching 10%
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(B 3-4) 22 25 =273 (17:00-19:00)

2 = Al 2t 3 H
Warming-up
(Walking + Knee up, 20
Jumping Jack, Kick Jump
running 402
kick 108 10x5
Side kick 10% 10x5
High kick 10& 10x5
Push up 10& 20%3
Sit up 10&% 20%3
Stretching 108
(B 3-5) 224 25 =224 (17:00-19:00)

2 = Al ZH | B = H 2
Running 204
712 28 : One s.tep, Open step, Grapevine step, Lun-ge, 405

Jumping Jack
Kick 208 10%5
Side kick 10% 10x5
High kick 10% 10x5
Push up 10& 20%3
streching 108
(E 36) EQY 25 T3 (17:00-19:00)

2 = Al 8 |4
Running 208
A ZAE AF. UHE FF deYE 2 38 1002

3. g Ex

1) 718 A4 23
21 (Height) (cm), A% (Weight,kg), 3128 (cm), 7t&(ecm), B (em)E 23 Aok

2) 5§ ¢854

(1) A
EEH, I 1A, 2FFEAF o et FeAAAN FAYE AHEAT
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(2) ¥
d¢(Upper arm) W 4E FZHA v, SFAAEA, EMANIANT AR5 25FRAR
oM e A

(3) 89 A3 4y

A2 A9 (basilic vein)elA 5Sccd &5, TFA. 58 B9 AFd 334 A AR
o ATE ARz P8y fd 38 BN FEAYE AT £4E A dan A
AP A AHAF A 5SccF 2ccE R WA HeparineZ A2lstgd SEAHE 9
Hemoglobing€ &3 20, Uma JEEL 3183 242 2A3A0 ¥ H& 44 ode
g2ado A o}

3 348 9 2y

(H &3 &+
(B 4) &% 87 % &

ltems Unit type Manufactured Index
A1 ZHA cm R.OK Height
A EA ke 1/100 R.O.K Weight
Sphygmomanometer mmhg 207300 Japan Blood pressure
Stop watch sec 1/100sec Japen
Dinspencette m] 3m] Germany Triglyceride
Transpipette mml 20mm] Germany

” mml 10mml ” Albumin

mml 100mml ” Protein

Microscope 10¢ > 100 Japan

(2) 894 &4 4y

@ Total Protein

a. @9 A 2 BuretdtgA1A FAHE IPA L v Asled 349 e 9¥E §47 v
# o,

b. A1¢F : Buret Reagent 500m, ablustrate 500l

c. BureAl%F 5.0mi 2t B 0.1m & Wl #3le] A2 25ColA 258 A ¥ Buret A2 BH0
2 59 HFAY FB=E 9k

d. A4Y
AALY 3=

Total Protein(g/dl) = EZEAGAZ x
EZY §3=

eB4A 1 6.5-8/0g/d
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@ Albumin

a. Albumin& Bceg®t dye-bindingr1# EolstA FM s wAss PPE ol &3 xujF
(0.01m) 2] ¥HFH} F2 At} FFAL

b. A&A 58 FXF Albustrate® dHo=Z M9 FFEE Yo, olg ARE %3
2 Spectro 630mm, Elcctro 600-650mme] o},

c. ALY
¥ FIE=
E2FY 3=

Albumin (g/dl) = EZ¥ 3 Albumin®F X

d. AAEY : 3.7-5.2¢/d

® Hemoglobin
a. Sahli Hemoglobin Pipette® AF&3lcad A2 Ak &£ Pipetted] S PAE 2-3
3] Mold F A2oA 58 WA F AR ASg Uz IAM Y FF9 FHFHZF 9
b. A4

ES .
Hemoglobin Value(g/dl) = x 7129 Hemoglobin 5%
ESTD

ES : Serym Samplef %%
ESTD : E&Fd49 §3%
c. 38X & : 15.6g/d
o @ 13.5g/di

@ Triglyceride
a. A19¥ Blankol &9 20} EEA 204, @AM 200 & v AL A)F 24 A
3.0nE Z Tankdl E£83ta 337CA 204 1083 7FFAAA 608 olWHol AleF Blank®} Wz
st 3 535m oA v}
b. AFAAIS} lvialE 44 BEY 16mo)] 83§
c. A4y

ES
Triglyceride Value(mg/dl) = x 300(mg/dl)
ESTD

ES : Serym Sample& %%
ESTD : E&99 §34x
d. BEA | 92+37mg/nl

® Cholesterol
a. A4 oJgH oy ¥4 002 H4 §42 4 30m¥d @A 37C FRAAM 15
B v A0 & 1A% Yol B3e dxse ZA 2 BFo FFEE et AR BFg2
Spcetro 500ml .
b. A
449 #3=
Cholesterol Value(mg/dl) = -———— x 300
29 F3x
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MAR B8 2FH - 2o 287150 HUMER 3 HFef B (UHA - 5HF)
c. 4EY : 155+ 14me/dl

® Glucose
a. 23 o] WS GAIte] FAY F e ALY L ol &AL
b. 84 0.02n EFEY 0.02mel ZHz @A Al 30 E EREA 33IC FZAA SET 1L
3o BAE dz=2 AA9 §3x: 4 EFEY FFE=E YA
ojuf o] AR MFL 55m.
c. Ay
AA9 FE=
Glucose ¥ & (mg/dl) = —————— x 200
BF9 3=
d. AFA : 70-110mg/ dl

(3) AEAAYY
AARE AP TG YR HRE FAFEA7] Aty ANOVA H3E sied o8 A

574 Package T2 SAS(Statistical Analysis System)E ol&st¥en a2HPYLS MS
EXELL 7.0 Z2IH & o] &H}

N, 43 dx 94 4
| g

(Z 5-1) wete| ¢sl

15t(1998.3.30) 2nd(1998.4.25) 3rd(1998.5.23)
before in after | before in after | before in after

PHM | 110/60 | 170/90 | 140/80 | 110/70 | 180/90 | 130/80 | 120/80 | 170/80 | 130/90

subj

KHS | 95/60 | 160/80 | 150/80 | 120/80 | 170/90 | 140/90 | 110/60 | 150/80 | 130/70

HNS | 110/80 | 175/90 | 140/90 | 100/60 | 150/80 | 130/70 | 110/70 | 150/90 | 130/80

KYN | 120/70 | 170/80 | 140/80 | 100/60 | 150/80 | 130/70 | 100,60 | 160/80 | 130/70

nx
i)
M4

KHJ | 120/70 | 180/90 | 150/80 | 110/70 | 150/80 | 140/80 | 100/70 | 160/90 | 140/80

M 111/68 | 171/86 | 144/82 | 106/68 | 160/84 | 134/78 | 108/68 | 158/84 | 132/78

10.25/ | 7.42/ | 548/ | 837/ | 14.14/ | 548/ | 837/ | 837/ | 447/
8.37 5.48 4.47 8.39 5.48 8.37 8.37 5.48 8.37

SD
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(E 5-2) EY(H7]) Hstof| 23 ANOVA

source DF SS MS F P
before-exercise
Model 2 30.00000 15.00000 0.18 0.8345
Error 12 980.00000 81.66667
Total 14 1010.00000 R* =0.0297 C.V=8.2%7
in-exercise
Model 2 490.0000 245.0000 2.26 0.1467
Error 12 1300.0000 108.3333
Total 14 1790.0000 R* =0.2737 C.V=6.3854
after-exercise
Model 2 413.3333 206.6667 7.75 0.0069
Error 12 320.0000 26.6667
Total 14 733.3333 R® =0.5636 C.V=37785
- HoHF%7)) |
180
160
140
120
100
80 ’
60 ;
40 ‘
20
0
1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
before—exercise in—exercise after—exercise

GE D Y (£%7)) ¢t

T&7] Y BF A2 A¥A FAUH 4FF F %2 FAsHeH 8FFE 3%E B
EY ik ol ol Hoidl 3HE vERen £5F FRUEYS A18A F£A iy ¢
FEE 1% 8FFE 8% A=Y I HAG EFFY £F718L2 F(212) =775, P>0.00690
A ARA FAUE 4F ¥ 7%, 9% E =Y &4 HUA.
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(B 5-3) EA(EHTY]) Hato] 248 ANOVA

source DF SS MS F P
before-exercise

Model 2 0.00000 0.0000 0.00 0.000

Error 12 840.0000 70.0000

Total 14 840.0000 R* =0.0000 C.V=12.3038

in-exercise

Model 2 13.33333 6.66667 0.22 0.8040

Error 12 360.0000 30.0000

Total 14 373.3333 R* =0.0357 C.V=6.4691
after-exercise

Model 2 53.3333 36.6667 0.50 0.6186

Error 12 640.0000 53.3333

Total 14 693.3333 R* =0.0769 C.V=0.2054

mmHg gﬂ(é"ék?”
100

1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd

before—exercise in—exercise after—exercise

]

O™ 2> s (&a7)) Ha
37 499 2¢ 252 H3c 43A FAAY 4FF, 8FF A WAL &5F

Hate A8 FARY 4FF 24% 8FF 24% 42 & HAT $FF Ede 249A X
Y] 432, 853 F Y8t 49% B2EATh
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2. ety
(H 6-1) Aletol HE
subj 151(1998.3.30) 2nd(1998.4.25) 3rd(1998.5.23)
before| in after | before in after | before in after
PHM 70 154 94 68 148 92 68 146 88
KHS 72 148 96 72 150 96 70 142 90
HNS 70 150 98 70 142 88 70 148 88
A8 KYN 68 152 92 66 140 94 68 150 86
KHJ 68 152 100 68 150 88 68 142 90
M 69.6 152 96 68.8 146 91.6 68.8 145.6 88.4
SD 1.67 2.28 3.16 2.28 4.69 3.57 1.09 3.57 1.67
{HE 6-2) duts 3l 3t ANOVA
source DF SS MS F
before-exercise
Model 2 2.1333 1.06667 0.35 0.7131
Error 12 36.80000 3.06667
Total 14 38.93333 R*® =0.0547 C.V =2.5355
in-exercise
Model 2 97.6000 48.8000 3.66 0.0574
Error 12 160.0000 13.3333
Total 14 257.6000 R* =0.3788 C.V=24739
after-exercise
Model 2 145.6000 72.8000 8.53 0.0050
Error 12 102.40000 8.5333
Total 14 248.0000 R® =0.5870 C.V=3.1752
1
beat/min Algkas

ist 2nd 3rd
before—ex

1st 2nd 3rd

in—exercise

ist 2nd 3rd

after—exercise

(a2 3 Mt v
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MAlg ES 23 - o sWIST HUNE W HES HSH(ZAHY - 5F)

2338 Aug9 Wals A9A FAUY 47 0.6%3 4, 8FF 1.2%9 L8 LEF Ads
o] Wizl F(212) =366 PX0.057422 APA Xty 4FF 45%34 ¥ 146+4.69beat/min. 8F
T 43%34 F 145.6+357beat/min o8 FF Autsel Wz F(212) =853, PX.00522 43
A =AU 453 45%32 8 91.7x357beat/min, 8FF §%d4 H 88.4+3.57beat/min o1t}

3. "B

(B 7-1D MEe Hst

subj 151(1998.3.30) 2nd(1998.4.25) 3rd(1998.5.23)
PHM 63 61 59
KHS a3 52 50
HNS 63 63 99
ok b KYN 49 48 49
KHJ 73 66 62.5
M 60.6 58 55.9
SD 7.72 7.16 5.50

(B 7-2) HE Halof 245 ANOVA

source DF SS MS F P
Model 2 55.43333 27.7166 0.44 0.6521
Error 12 750.4000 62.5333
Total 14 805.8333 R* =0.0687 C.V =13.5950

! Sy >

' kg HE

Q8 4) M5 Hat
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ABA AFH 4FF = 43%F2E 8FF = 78%84 =2 Yeri o
2829 2% 44 14 ¥ 400kcalBER FxA FFEZF(IIFT LT 1995) 0 9
st 20-2941 7R 9] o429 B2 2,000kcal BER 147]1F 667kcal® 60%FELS Aoy

2829 ¥ "ol EY ol P F

3ol glol vluy HE Yo 2o e

AHEF KHJS 29 484 div 8FF 15% 10.5kgvt FFol =HAh

4. Total protein

%3 Total Proteind] Wale 493
% Total Protein®] ®¥3= 4FA X
Total Protein®] #H3l: H4¥A +
% dste gidch

(& 8-1) Total Protein H#&}

Ay 4F2E 2%37F 8FF 2%F7 Red &

FFE 26%8x 8FF W7t Aoy 2R
T 39%%E, 8FF 12%37F od BAY #

subj 15t(1998.3.30) 2nd(1998.4.25) 3rd(1998.5.23)
before in after before in after | before in after
PHM 7.2 75 7.4 7.9 7.8 7.4 6.8 7.5 7.7
KHS 7.6 7.8 7.7 7.4 7.2 7.1 7.5 7.8 74
HNS 7.9 8.0 7.9 8.0 7.9 7.8 7.5 7.9 8.0
A4 KYN 74 7.7 7.9 7.8 7.6 7.5 7.8 8.0 7.8
KHJ 7.9 8.0 7.8 79 7.8 7.7 7.4 7.8 8.0
M 7.6 7.8 7.7 7.8 7.6 74 74 7.8 7.8
SD 0.31 0.21 0.19 0.23 028 | 027 0.37 0.19 | 0.25
(& 8-2) Total protein Hatol U5 ANOVA
source DF SS MS F P
before-exercise
Model 2 0.40000 0.20000 2.11 0.1646
Error 12 1.14000 0.09500
Total 14 1.54000 R* =0.2597 C.V=4.0555
in-exercise
Model 2 0.06533 0.0326 0.62 0.5542
Error 12 0.63200 0.0526
Total 14 0.6973 R* =0.0936 C.V=2.9599
after-exercise
Model 2 0.20800 0.1040 1.81 0.2050
Error 12 0.6880 0.05733
Total 14 (0.8960 R* =0.2321 C.v=31258
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0=
ns
mjo
ojm
o
Ho

ST - 7o =W|sT YR ¥ MFe HHUHH - 3HF)

g/di Total protein

7.9

7.8
7.7

7.6

7.5

7.4

7.3

7.2

tst 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
before—exercise in—exericse

after—exericse

(2% 5> Total Protein® i3}
5. Albumin
A W3 A8 AU 4FF £ 21%82 8FFE 21%F7F Hyen, &5 Wy
e AEA FAUY 4FRE 4%37 8FFE 4%37F HYth €5 F Wt AEA £y
=0

8% 8FF= F@ YA albumin® F¢ FAZ K4 27 AU

{E 9-1> Albumin i3}

15t(1998.3.30) 2nd(1998.4.25) 3rd(1998.5.23)

before in after | before in after | before in after
PHM 3.9 4.7 4.8 38 54 5.0 4.6 48 49
KHS 4.7 5.2 49 42 5.2 48 48 5.6 5.1
HNS 5.2 5.2 5.2 5.0 5.4 5.1 5.2 5.2 4.8
A8 | KYN 5.1 5.3 5.1 5.2 5.0 5.0 5.0 5.4 5.2
KHJ 4.1 4.6 5.0 48 5.0 49 44 5.0 3.0

M 4.7 5.0 5.0 4.6 5.2 4.96 4.8 5.2 5.0
SD 0.58 0.32 0.16 0.58 0.20 0.11 0.32 0.32 0.16

subj
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(& 9-2> Albumin 3}of| 28k ANOVA
source DF SS MS F P
before-exercise
Model 2 0.1333 0.0667 0.26 0.7780
Error 12 3.1200 0.2600
Total 14 3.2533 R* =0.0409 C.V=10.9264
in-exercise
Model 2 0.1333 0.0667 0.82 0.4652
Error 12 0.9800 0.0816
Total 14 1.1133 R* =0.1197 C.V=5.5670
after-exercise
Model 2 0.0053 0.0026 0.13 0.8819
Error 12 0.2520 0.0210
Tota 14 0.2573 R* =0.0207 C.V=2.9060
go/dl Albumin
5.3 |
5.2 '
5.1
5
4.9 |
48 o !
4.7 BAES
4.6 o
4.5
4.4
43
1st 2nd  3rd 1st 2nd 3rd 1st  2nd  3rd
before—exercise in—exercise after—exercise !
i
(a2 6> Albuming| &
6. Hemoglobin
T34 ¥ 43 @ FAWY 4332 W= 18%F7F 8FF 41%37F A9, &5F

4559 3 1.5%F7F 8% 22%%7F HALeY, 5% W=
= 3%57 8FF 0.7%F7F HAE SAS F9% WAds} g

r&—

APA AU 4539
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(& 10-1> Hemoglobine| 3}

Subj 151(1998.3.30) 2nd(1998.4.25) 3rd(1998.5.23)
before in after | before in after | before in after
PHM 12.5 13.5 12.6 12.7 13.7 12.5 13.8 13.7 12.8
KHS 12.9 13.6 12.1 12.8 13.9 13.4 12.9 14.8 13.5
HNS 13.1 14.1 12.8 13.2 14.3 13.8 14.2 14.7 12.7
AEL KYN 13.3 14.2 13.5 14.1 14.9 13.3 13.7 13.9 13.4
KHJ 13.5 14.8 14.5 13.7 14.7 14.5 13.9 14.7 13.6
M 13.06 | 14.04 | 131 13.3 14.3 13.5 13.7 14.36 | 13.2
SD 0.38 0.52 0.93 0.59 0.50 | 0.73 0.48 0.51 0.41
(¥ 10-2> Hemoglobin B30l 25t ANOVA
source DF SS MS P
before-exercise
Model 2 1.0453 0.5226 2.12 0.1622
Error 12 2.9520 0.2460
Total 14 3.9973 R® =0.2615 C.V=137143
in-exercise
Model 2 0.2893 0.1446 0.54 0.5953
Error 12 3.2040 0.2670
Total 14 3.4933 R? =0.0828 C.V=3.6303
after-exercise
Model 2 0.4333 0.2166 0.41 0.6709
Error 12 6.3000 0.5250
Total 14 6.7333 R* =0.0643 C.V=5.4615
o/d Hemoglobin
15 " :

|

| 14.5

14

13.5

13

12.5

|

[
ook
[F

12
1st

2nd
before—exercise

3rd 1st

2nd
in—exercise

3rd

ist 2nd

after—exercise

3rd

(% 7) Hemoglobine] w3}
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7. Triglyceride

(& 11-1) Trigiyceride®| 3}

151(1998.3.30) 2nd(1998.4.25) 3rd(1998.5.23)

before in after | before in after | before in after
PHM 48 88 64 57 90 58 59 103 69
KHS 54 90 62 53 102 65 59 92 67
HNS 56 92 70 61 103 68 38 105 63
492 KYN 50 89 62 58 85 62 33 89 53
KHJ 52 83 54 63 96 71 67 102 65

M 52 884 | 624 58.4 952 | 64.8 58.8 98.2 63.4
SD 3.16 3.36 | 5.73 3.85 7.73 | 5.07 5.02 7.19 | 6.23

subj

539 W3 F(212) =467, PX0.031622 A¥A FAdY 4FF¥E 123%F7F 8 584+
3.85mg/dl 8FF & 13% F7F ¥ 58.8+5.02me/dl o]},

$E39 W3 F(212) =308 Pr0.083122 APA AU 4FF= 76%F7F € 952+
7.73mg/dl 8%+ 11% 27} 8 98217.19me/di & Jebdlen 5¥2 ¥z 4P F£X4d
Hl 4F3 = 38%37 8FF = 16%° 718 EAey FAY #9@ Aol (AU

(E 11-2) Triglyceride $3tof 24st ANOVA

source DF SS MS F P
before-exercise

Model 2 155.7333 77.8667 4.67 0.0316

Error 12 200.0000 16.6667

Total 14 355.7333 R* =0.4377 C.v=72213

in-exercise

Model 2 252.1333  126.1667 3.08 0.0831

Error 12 490.8000  40.9000

Total 14 7429333 R* =0.3393 C.V =6.8083
after-exercise

Model 2 14.5333  7.2667 0.22 0.8025

Error 12 389.2000  32.4333

Total 14 403.7333 R* =0.0359 C.V=89638
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|
N

mg/di Triglyceride
120 - ]

100

1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd

before—exercise in—exercise after—exercise

(% 8) Triglyceride2| H3}
8. Cholesterol

539 Hale AEA XU 4FF = 46%T 2 8FFE 81%dA7 HYow S55
3= F(2.12)=1299, PX0.00122 2EA AU 4573 = 7.1%32 8 178.618.05me/d 8F %
e 142%34 9 166.812.77me/dl 2 VENGOn F5F W= F(212) =22.35 PY0.000122 4
Fd F£XdY) 4F 5= 45% 042 @ 162+5.1me/dl 8FF = 113% 32 B 152+3.32mg/dl o]t}
{E 12-1) Cholesterole| 5}

151(1998.3.30) 2nd(1998.4.25) 3rd(1998.5.23)
before | in | after | before | in | after | before | in | after

PHM 150 188 165 147 180 158 141 167 149
KHS 148 185 175 145 175 158 148 170 153
HNS 154 194 168 150 180 160 146 164 152
KYN 147 189 168 158 190 170 145 164 157
KHJ 176 215 172 140 168 164 140 169 149

M 155 192.2 | 169.6 148 1786 | 162 144 166.8 | 152
SD 12.04 | 12.07 | 3.91 6.67 8.05 | 510 3.39 2.77 3.32

subj

i
i
2l
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(E 12-2> Cholesterol H3j0 28 ANOVA

source DF SS MS F P
before-exercise
Model 2 310.0000 155.0000 2.31 0.1413
Error 12 804.0000 67.0000
Total 14 1114.0000 R?* =0.2782 C.V =5.4935
in-exercise
Model 2 1888.9333 944.4667 12.99 0.0010
Error 12 872.8000 72.7333
Total 14 2761.7333 R* =0.6839 C.V=4.7415
after-exercise
Model 2 779.20000 389.6000 22.35 0.0001
Error 12 209.2000 17.4333
Total 14 988.4000 R* =0.7883 C.V=25015
[ mg/dl ' ' ’ ' o
i Cholesterol i
P 250 , ] : ’
| | | |
| 200 |
i ——
I -—
100 EFER
50
0
‘ 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
{ before—exercise in—exercise after—exercise
L N -
(2! 9> Cholesterol2| i3}
9. Glucose

FHE 28%37 83% 37%37 %S Wae 493 73X

AEZY B 549 Wt A¥A AU 4FFE 27%37 8FF 18%F7F £38%F
4 o
08%%7t HAev EAY F@ Wate YA

oo
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(E 13-1) Glucose2| ¥}

Ho

Fo| #8757 YANE 3 HES HeH(LHY -

s12%)

subj 15t(1998.3.30) 2nd(1998.4.25) 3rd1998.5.23)
before in after | before in after | before in after
PHM 72 92 80 74 94 78 77 87 78
KHS 72 80 77 74 82 76 78 90 83
HNS 74 84 72 80 86 82 74 86 76
482 | KYN 78 82 80 76 82 78 78 93 83
KHJ 73 87 78 75 93 77 69 85 70
M 73.8 85 77.4 75.8 87.4 78.2 75.2 88.2 78
SD 2.48 4.69 3.28 2.48 5.81 2.28 3.83 3.27 5.43
(E 13-2) Glucose &0 ANOVA
source DF SS MS F P
before-exercise
Model 2 10.5333 5.2667 0.58 0.5733
Error 12 108.4000 9.0333
Total 14 118.9333 R® =0.0885 C.V=4.0109
in-exercise
Model 2 27.7333 13.8667 0.63 0.5515
Error 12 266.0000 22.1667
Total 14 293.7333 R* =0.0944 C.V=5.4199
after-exercise
Model 2 1.7333 0.8667 0.06 0.9447
Error 12 182.0000 15.1667
Total 14 183.7333 R* =0.0094 C.V=5.0014
ma/dl Glucose '
90
[
! i
; 85
80 |
75 Al
{
70

! 65
! 1st

2nd 3rd
before—exercise in—exercise

ist 2nd 3rd

1st

2nd 3rd
after—exercise

(a2 10> Glucoses| w3}
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V. dE % HoA

1.8 8

AAA Qo] J& ¥ZE A 200 o2y 52 5P S WG st P4 & 1
A 24 Yoz 142 L HAE A T 259 ZEE A A9 0% EAXNE
FF BFETY HAPITE EF 4FF 8FF 254, SBAFFIANG, SEF 4 AAYA
A Ajd ¥AE Total Prototein, Albumin, Hemoglobin Triglyceride, Total cholesterol,
Glucose®t Huts ¢ AF 59 €59 WE FFsted 2 23R oS3 2o

D ¥

F&7) A EFF UBE 4FF 8FF 44 49% #28.

437 €¢2 +34 ¥ge , 8FF Wt glen FF ¥HEE 4FF 18%. 8FF
24% 474 F2HAL TFF WA= AFHF, 8FF FLaA 49%E FaFReY FAY 79
@ Hze fud

2) Ags
E5FAAM 4FF 45% T2 8FF 43% FEA
SEFAM 4FF 45% T4 8FF 8% FaAT

NAF
4FRE A3%HA, 8FFE 78%FLR oY BAYL 397 A= sl

4)Total Prototein
A ¥Ele 4F %, 8FF2% F7HHEALY £8F WIE 453 26%8 4, 8FF @It
glon] S5% WIE 4FF 39% T2, 8FF1.2% 7MoY A 9% H3= gt

5)Albumin

SESANMBE 43X 21% T2, 8FFE 21% F7HHRNeH 55 #HIE 4FF 8FF 7
Z 4%¥ ZFNEAT SFSFADE 4FF 08% T2 8FFE FHo) iy AN /9%
Wz dith

6) Hemoglobin

SEAY W3 457318% 37 8FF 41%F7HHen 559 W= 4FF15% F7h
85%22% Z7E%ded £3F HAE 4FF3I%E7 8FF0.7% F/AHALY BAY 9%
e A

7) Triglyceride
SEANM 4FF 123% F7F 8% 13% ZF7HA
SEFAAN 4FF 76% 7 8% 11% Z7H4 0.
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8) Cholesterol
2EFANM 4FF 71% L 8FF 4% 2P
TEFANAM 4FF 45% L 8FF 11.3% Z2H

9) Glucose

EA 4AFF 27% F7t 8FF 18% F7HHNLY &EF W= 4FF 28% 37 8F%
37% 7t €% W3 4F¥1.0% F7F 8FF 08% F7HE0oy EAY #9% ¥HiE= ¢
At

olgoll Mg Zo] A2 FFH7IA Y A}, FF. 5T HduF A, £8H 253
Triglyceride X 7}, &5 %, &% Cholesterol 3 A3z vguez 43 284U 3§
7184 22 2XESFU FAY PASAA €22 HAayol F oden 254 AP F
2e 7 FFAEY LFHAE ARG afFH o2 o]l & ¢ UL Aotk

2. M A

D Ao MFES AZ w2t HaA7le 77 Aok E Aok

s

2) 449 71H(AF7IM) 0l B B71AA A7 dojok & Rojrh

3) A4 Ao @ A7 Aojor ¥ HolT,

..73_



HEHBHRF #XK
B3aoEE

71E4(1995), T34, , EAG2 AL

FIA Y AFHE(1995), F=2ILH3.

FARNZE(1993), TFAY, 2 EAL

A717(1981), “Treadmill && 3% A FFHEY o]F", 2F2AFAFTH TN,

BES(1990), “AHFAF LT I 32 3o B AT, FILRIYA.

BAA1972), " s SEZTY H3e A FEAHEY AE", &3 Mgy,

35 - A (1982), ‘A4 Fe sHEY FFAdA FF A7, FF Fg3}IyA.

SordE(19%. 9. 12), 38 S 4L 5.

KBS 72365(1997. 2), 343 &5 olARg AH4yolr)

Kaltreider, N. L., G. R. Meenly(1940) : “The effect of exercise on the bolume of the blood”,
d. clin, Invest.
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