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Abstract

This study was directed to further clarify the effect of resting time or dietary condition
for the improvement of exercise capacity and physical fitness, and the changes of some
body constituents and physiological functions which are related to the exercise
metabolism. Sixteen male students(8 athletes and 8 nonathletes) were participated during
3 weeks{Aug. 20— Sep. 9, 1989). Each subject performed two treadmill running trials at an
absolute infensity{l mintute in 3.4mph/18% slope and 2 minutes in 5.5mph/20% siope). In
the resting time trials, general diet was fed before 1, 2, 4 and 12 hours of the treadmill
exercise loaded. In the dietary condition irials, high carbohydrate(HC), high {at{(HF) and
high protein(fIP) diet were fed before 2 hours of the treadmill exercise loaded. Control
trial was that of resting time before treadmill exercise loaded after 12 hours of general
diet feeding. Measurements were made to study the change of blood glucose, palmitate,
lactate, blood pressure and heart rate. The results chitained are summarized as follows :
Mean daily metabolizable energy intakes of athlete was much higher than those of
nonathlete during experimental perisd. In resting time trial, the blood glucese
concentration of athlete and nonathlete from 2 hours group was similar io control group.
The blood palmitate concentration of athlete was increased in I and 2 hours group but
those of nonathlete was not only increased in 1 and 2 hours group but was more increased
in 12 hours group, compared with both conirol group. The blocd lactate concentration
was increased in all experimental group, compared with both control group and those of
nonathlete was much higher than athlete. The clevation rate of blood pressure in pre—

To whom all correspondence should be addressed



L

L

Fdeie] fg AT 95

and after-exercise of athlete was lower than those of nonathjete. In dietary composition
trial, the blood glucose concentration of athlete and nonathlete in HC group was higher
than other diet groups. The blood lactate concentration of athlete and monathlete in HC
group was lower than other diet groups. There was no remarkable change of the blood
palmitate concentration and heart rate in each dietary composition trial. The elevation
rate of blood pressure of athlete was no remarkable change in each dietary composition
trial, but those of nonathlete was low in HC and high in HP group. In above results, it was
sugpgested that the effective condition of resting time and dietary composition for the
improvement of exercise capacity of nonathlete may be 2 hours and HC diet, respectively.
But it was showed thai the exercise capacity of athlete may not be affected by
experimental condition of resting time, except 1 hour after feeding or of dietary
composition because of well adaptation in new exercise condition.

Key words : energy intake, exercise metabolism, exercise loaded, dietary feeding condition

>
rhu

:t;
A
$
O{N
fo
@4
%r
EE
)
_{

%0
o

7 add B AW &
23 @<l golln

k. ole A ‘-1711%_»] E&H olfoz A

ZAW ofizh £F +U $HE ¥4 AU £ U0
¥ 4% Mgl
54, & 2559 UAY TER £F 9
of B Ay ST F AT Qs 25
Q [+]

d o J= R oofr
ofi 2 off 1M e
S Y

H
FHab Bt EobAln FNEe AR A
2 &% oy 2L A $4AATy dusles
A FE5H Falalo] A weh &% 3 %o
et & 29 Wk loh
#H A&5H9 $55 ¢ of 9L FEshd 99
A7 wmA FAHR TEW glycogends Hestes
FEsl Qen HRmrt dold 2% 3 vHE @
A AE Rarge slw e §FE 9EE A4

#HetW gl e8| Zastn felanial A
o] dAsman f’r%fﬁ FHE A 29l
Atz skath Hatel Wlgem &% ]

3084 EE“’H ﬁ% oAl Ao g de
=7F F7F H7le st insdling] S FHlEAd o=
g yort 2% Zagn felAdal 4] o

AHNBE Fxxs A7 &
=Y Fo7t $E4E 7EE AT AR dgn
Bostnzd £E53 sHd dst £54 <y
B F2 diste] g F 3
o4 A RnEE F31F n
2k A A oz le] ol g ko] EaiAe &
T HAg dHe] &5 ATFEE FRANYE B
@R gl EEE AT 2ele] F
A 314 FAEE T

2l &% ¥k @ duxde F2 A7
29 & § Holy F4
EZ At Wt

oft
L
Q
2
L
%,
[5hs
of
3,
H

2
ol

o

A

i

249 €5 44 wed wAHE
W Be 979 gedol LEnt ST

ol & ARME $FUFh VETHET Uy
SR $£BE ATE B Hel B4 A7AY. ke
Holz4 g welaled FHA T 99 BRS¢
§ ool 805 mEE 4UATA D B2 4R
Fo 4AE, YD ANF JP0E] 2AE
Fo BAKDEA €T 70 T P AT Yo
4 2gsl 998 FHSuA Awn

'@EH@

A8 arAtE 192542 A7E gal g3

BE A~¥19] HAuE AR I 8w (o)Et

Hgrrolel okgh o} B HAS) ofd 84 (o]} wlAl

:.:-?o obgh F, % 16 AR 9, olE
2 Y -AAxAL, 293A 2 uld HReiarg

~. r}ﬁ, >



a6 LFE -
FE oshe] S71gvhe ojde] Ak A4 ol
A Ak AE " 9 E57 (triceps,  biceps,  sub-
scapular B abdomenZHA A9 & HHs9n o
% HiFAe #Fin) gy PAWEAZELean
body mass : LBM) & 8HIwaleic) (Table 1). % D=
1. 1631-0.0832 % (log =} 2] Aol odle AP (DY E

F8h3m PA {kg) =body weight (kg) ¥ 4. 95/D-4. 5¢]
gjghe} AbEA B FM) & FoiEoy  LBM ke =
body weight (kg) -FM (ke) & 2lof 2ot =3 7z}
49 hemoglobin (Hb), hematocrit (Ht),

plutamic coxaleacetic transaminase (sGOTY,

serum
serum

glutamic pyvruvic transaminase (sGPT) 2 alkaline

phosphatase (Alk. Pase) 5 B9 ZAE daret
A Table 2).

M=

BoAee 1980 88 209 ~99 9ol HA 24
Helow Al dEgads dysid AN

diet)] H4 &

T AlzhE

A k2l o] (general
E e

rdy
o
SEHEHE (old] AlEZUE ofel okgh 2

}:a_b}e 1. Physical characteristics of the subjects"

| Skinfolg®

Height Weight thickness LBM®
(em) (kg) (em) (kg)

Subject | Age
| (yrs)

Athlete

]20.01—2 18142 711+23 30+28 678122
n=8)

|
Nonathlete| 22.0+0.7 173+1 68.5%0.5 35.8x£1.% 63.7+08
{n=8}
Y Mean +SE i -

2 The sum of triceps, biceps, abdomen and subscapular
skinfolds
# Legan body mass

Table 2. Summary of hematological and blcod clin-

ical results”
T

ERR

. Hb It GOT  GPT  Alcpase
Subject , gd % units units units
Athlete ]15.610.2 483+10 149%03 121404 105412
n=8)

Nonatblete 16,1403 492407 147510 114211 80407
(n=8) |
1'Mean?SE

Hb : hemoglebin, Ht : hematocrit, GOT : glutamic oxaloacetic
transmaminase(Reitman-Frankel units), GPT : glutamic
pyruvic transaminase(Rettman-Frankel units) and alk. Pase :
alkaline phosphatase(Xing-Armstrong units)

C R A

FA &G nddAe] (high carbohydrate diet : HC)

j=]

2 ubA el (high fat diet: HF) % @A 4 o

(high protein diet: HP) & F&AR 2413 5] 44

g xe $58 KMzl Adem g Aol
Boaddol ALEE - Mol =X E Table 33 20l

Z=28be E#E=Y (Marguette cdlectronic Inc. Ul
AE B Brueet P WE, F & 3.
dimphZ AL 15% 1E¢ 58 2a8a § &%
5. 5mphell AAF 20% 2 287 58 BIAlAEG 9
HJM Aee 9395 C Wy oy
FERE Hae fJdnigant zh gy Jdege

v

Fig. 13 Zt},
Table 3. Composition of experimental diet (%6}
Dlet , Carbohydrate  Protein Fat
General i 74 12 14
High carbohydrate 85 12 3
High fat 48 12 40
High protein J 55 30 15
Hours ;
__ Minutes -
G101 2 3 4 05
Time trials 1,2 4or12 hrs ﬂ
o t+ Exerise | Rest
Dietary trials 2 hours rest ' !
Il 1
Diet feeding |
et .
ECG(heart rate) oo
Blood pressure ‘ [ _j(
Blood glucose |
Blood palmitate | J,
Blood lactate | l

Fig. 1. Design of protocol used to study effects of
dictary feeding condition with an indication
(| or—{)when various measurements were
made.
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Table 4. Relationship hetween daily energy intake
and metabolizable energy intake during

general diet feeding”
Subject |Energy intake TFeca! Urinary Metabolizable
L Measured®  Loss®  Loss® Energy*

Athlete

"26031-163“’ 1724110 10127 2330+ 169
(n=8)

Nonamlete\ Wi+ 2142204 109:44 2989+ 1060
(n=8) [

Y Mean+ SE

“Energy measured by bomb calorimeter

aUrinary loss=urine total nitrogen{g/day} x 7.9(kcal)

 Metabelizable energy(ME)=dietary energy intake

* Values within a column with different superscripts are

significantly different at p< 0.05 by t-test.

BEAR P3¢ 3 A digke AfEel
2608+ 163kcal/dayel ¥ Bl HeTo] 3312%201
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Table 5. Changes of plasma glucose concentration
in exercise joaded by time afier generai

diet feeding® (mg%)
“Subject LContfoT‘g-l;hr T o 4w %
hdhlete | @94 826 1038 1031 958
@=8) | 123w 4400 240 F86° 1390
Nonathlete, 885 977 818 78T 845
(n=8) | 2227 a2av 4Det HLT gy
- —

?Values within a column (capital letters) or a line (small
letters) with different superscripis are significantiy
different at p< 0.05 by t-test

ATE7E o1 F- Fhasef 204 3 MbEelE daEd
514547 Ela’m. vm Z& Meed o3 7 A

o WlEed WaRT

9 B i

w5t @
O 3 ) 3 = - -
dol 2AM FHT £F A 9% TRY B

5i2.3mg%, 94, 313, Sme% 7

HCEA A AlY wooem HPEFHFA Y %

G TH{p<0.03). e o 2

ZhZr 97.542.6me%, 86.8%

Amg% 2 HFE2wela AY
nkH o] FAL AMTE FF N

mitate FES Table 7 3 v}

Mgl W3 palmitate

5}“»"] & pal-

TR fE&Td 8lE

&1 g oAztEel dnle %7}(;)/0 o5 lsiviolb
ol% ZAgel 1 % 1203bEelE WZET ¥ £
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Table 6. Changes of plasma glucose concentration
in exercise loaded after feeding by dietary

_condition” - o (_mg%]
\. Dhiet
Subject [~ e
ne w B
Athlete { 108,542,534 94.3-+ 3.6 80 T+2.8"
(n=8) |
|
Nonathlete| 97.5+2.6% 86.8+0.7 95.4 42 408
(=8}
Y Mean+SE

# Values within a column (capital letters) or a Mine (small
letters) with different superscripts are significantly
defferent at p<(.05 hy t-test

0 Mean +SE

A

Table 7. Chanpges of plasma pajmitate concentration
in exercise loaded by time after general

diet feeding” (mg%)
Subject | Control lhr Zhr 4hr 12hr
DR S S
Athlete ‘f 157.1 180.9 181.0 164.9 163.4
n=8) | +72+  £B3 #3114 £100%  +TY"
l
Nonathlete| 130.6 170.9 153.4 154.9 198.3
(n=8) f +5,20 ,;_8 Gb-\ 4_8 2u\ + 7.5 .1_9 Gba
"Wean + SE

?Values within a eclumn (capital letters) or a line (small
letters) with different superscripts are significantly
different at p< 0.05 by t-test

oA @A Frp<0 03 HATFE ol oha HelA]
v 1A el diETel uistod UH'T’ F7Hp<,
0D =o] AeFe) 122477 Bo% gebd o (p<o,
01].
)\101 _Z/\(jkﬁ vg-_}_'g"n‘_ “f':"c 2y )\] 'o_':_i%':- palmisate
£ Table 84 Zulh
el 3 paimitate e HC R HPFE
of Higha] HPFAEE 186,436, 9me% & EH 9
Ske(p<, 0%1 H) Hfri’—oﬁw‘a #e 73%}9& HP
=4l
ahed A ‘;%"‘OUr o) H: Erea=
ukdel FAF ANEY €5 P4 gy 2
FEE Table 98} 2}
,{1}1“1 :ﬂ ﬁ;,‘{j}-?o o_i%_ 7\-?,&]_. _‘5_5:_‘_‘:. E_l?- gﬁg—:

LV

T vjEhe] 4 A ARE T p<0.01 )
Qe ATl vlstel MasT 7hEe] vie
e 5] vjAdSLEy Mg 4Y 52 34
FEEZ ZAd
Hol AW FAXE FE BEA €% 34 yxE
Table 8. Changes of plasma palmitate concentration
in exercise loaded after feeding by dietary
condition” (mg %}
i s
Diet
Subject [ T T e
ey HC_HF S <
Ath.lete [ 168 G4 7.10 189.7fr; 1164 1564+6.9%
(n=8) ]
Nonathlete ‘ 15504 11.4%  1444146%  1298+85°

ey [

¥ Values within & column (capital letters) or a line (small
letters) with different superscripts are significantly
different at p< 0.05 by t-test
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Table 9. Changes of plasma lactate concentration in
exercise loaded by time after general diet

feeding® {mg%)
Subject | Control 1lhr Zhr 4hr 12hr
Athlete 13.2 52.3 629 59.1 71.6
(n=8) +00u8 453 +3.1%  +3.1%  +3.6%
Nonathlete| 188 111.8 92.3 88.7 1129
n=8} +3.04 £39m L@/ L8 1T
"Mean +5E

?Values within a column. (captal letters) or a line (small
letters) with different superscripts are significantly
different at p< 0.05 by t-test

P oaEd duded 4% 937 99

Table 10. 'Changes of plasma lactate concentration
in exercise loaded after feeding by

dietary condition® {mg%)
| Diet
i —
Subject 5 HF HP
Athlete | 47.0+3.2w 97.4+8.9% 59.6+4.74
(n=8)
Nonathlete] 1073+83%  1025+85%  10B.4+7.1¢
{n=8) l
Y Mean -+ SE

?Values within a column {capital letters) or a line (small
letters) with different superscripts are significantly
different at p<0.05 by t-test

Table 11. Changes of blood pressure in exercise loaded by time after general diet feeding"

(mmHg)
. Systolic pressure Diastolic pressure
Subject
1hr 2hr 4hr 12hr ihr 2hr ghr 12hr
Athlete(n=8)
pre-exercise 124 +24% 1273+ 122434 1283+%2* 65+ 3% 68 24 66+ 3% T1+2e
after-exercise 153 14" 144 6%  142+TF  149+4" 82+3® 1944 76 1% 8lge
Nonathlete(n=8)
pre-exercise 130+3+ 131+2%  132+£3+ 135+2<¢ 144 75+ 3% 76+ 3+ 813"
after-exercise | 15440°  15748°  161:9° 1BB&T® THEEM Bage 836%™ Bay4®

U Mean+SE

»Values within a column {capital letters) or a line (small letters) with different superscripts are significantly different at p

< 0.05 by t-test

Table 12. Changes of blood pressure in exercise loaded after feeding by dietary condition”

(mmHg)
. | Systolic Pressure Diastolic Pressure
Subject
HC diet HFdiet HP diet HC diet HF diet HP diet
Athlete(n=8)
pre-exercise 127 + Qw2 128 -+ 4ueh 120+1% 7014 794 90 65 D40
after-exercise 1680+£7% 16316 157 +6= 855%™ 83+ 6% T4
Nonathlete(n=8)
pre-exercise 183+ 20 132+ 3 12742 Td 3 T4+ 5 72+ 300
after-exercise 153+ 6 149 + 8un 161 + 9 82+ 2% 81450 79+ 3

» Mean+SE

2Values within a column (capital letters) or a line (amall letters) with different superscripts are significantly different at p

< 0.05 by t-test

Table 1034 2},

Ae5re 8% F4at HE HC, HF 9 EP 4
ZHE 242t 47043 2me%, 97.4%8.9mg% R 59,
614 Tmg%E DFAJFTAM AL Wity WA
728 ¥F M yEE HC, HF 9@ HP F4 743
2 ZZ 107.3+8. 3mg%, 102.5+8.5me% B 108.4
+7. Img% =2 Ao} AW zlelE Holx] sich

gutelel FAE AztEE &5 R £E7 B

olgt7] dgk WEL Table 113} ztch
A ol9t7l e £EH WlEled I Ak
TENE o|F BE @A S/Hp<0.09) 8
AL o A daTH v ssgo
ek e 9 vdeEad BE Z A2
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i Eokeh
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Table 13. Changes of heart rate in exercise loaded
after feeding by dietary condition”

(mmHg)
e i -
Subject oo
HC HF HP
Athlete(n=8)
pre-exercise 85143 86+ 3 82434
after-exercise 162+ 3 165+ 2% 158+3™"
Nonathlete(n=8)
pre-exercise 8545 TEL 3w 15+ 3
after-exercise 172+ 4 171 + 260 1';:2 + 3
9 Mean +-SE

# Values within a column {capital letters) or a line (small
letters) with different superscripts are significantly
different at p<0.05 by t-test.
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