Si9|X| M4 3T 2004 Korean J Health Promot Dis Prev Vol. 4, No. 3, 2004

[@1x1]

AJEEAE 2EH XL TE2EF A ubSd vz J3k

A, 23

oI

T F 5289 wg 557 gt duA 7149 dakzEst 24 A 23 48 FPsER ALl
o & Fodith A EeRle] g2 g o8 A W

Ao whgt e7HE AGEEY A4 FAE A3 H S e
A BeolA A Ao Be 2EfAs2E Lt ¥

2
fiu
N
oo
_O|_‘4
e
=
e
=
~
L

B odye A% 49 34 9‘33( 254*356/‘1], N 175.6+4.46cm, AF 71.6i8.97kg)° ges, & ¢5ds &
39,000), set 7t FAAIME 122 72?5]' Ades drd wE 7HEE a}UbJr ke FERSE getsisith. AdeE
— TechnoGmeTi«] weight machme 6%(Knee Extension Machine, Knee Flexion Machine, Abdominal Machine, Back
Extension Machine, Chest Press, Lat Pull Down)S A}&-3}o] 1RMS] 40%°ll4] 208] ¥HE, 60%A 138] WHE, 80%A 10
3] WEstg o BE 3 sete] AZEH oY FASF & At ABAHYE 8t SPSS BAZZ 23 (version 10.0)
ARSI on, Ao AdeE Ao uhe 3T Tl At £E2 YA, AT AT, 357 0% T A
Wi REUAE AEIT AY w7 Al wE A, AZEE AF, 5] 3089 EF s2EwRe] HHA A
ol9] foid& AS3] 938t two-way repeated ANOVA aFa, AR A st one-way ANOVAE AAJ3s}
ATk el Aolol disiAE AR Bl OR TukeyH & AHE-otglen, AAgd tigh §A4 feleFeS o= 062 AHst
Stk

4% Az} oz e §91% 218 HAoH, £EREd we T
Holx A waduyzade &= Z].?oﬂ}ﬂ =T wet §9 o]—7ﬂ 7kt 8% 2ke A
ZHE nglov], $54Ed BeblE $EATY A%/ S Bt 2245 F

odI 2 ARE FHA & uf o 3900000 LEFoE AN AFLFE £F A= VI vt 2R £5
2oz} J2EHl LAt 7}5} 738 B oy =23y g

4 90 valsalva maneuverd] ¥Q1Z stz Hozlth whA =
=89 P2E FHagehe T S AFAA A FHQ 2EAE BT "F

_\>L
o3
f
lo
> |H
odk
Ho
offt
S
o o

—
(0))
’\)
4
~l
e

l 1%

3 e ey 2528 g
g ge A799 3

2 4 Kl
r>
Rl
by

el
43

e =

162

B P PALR el ki

HEA 0T ASE M2 ASA 289 as ouugg_ ag o}: A
ot 1 02-705-8561 .

: heenam2@hanmail.net A Bze] F71= Qe ke A AR olojxn? old

120044 88 18¢ <A B 220044 9F 14



(The Responses of Catecholamine and Lactate on Resistance Exercise of Various Intensities)
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Table 1. The characteristics of subjects.

subiects Age  Height Weight percent Exercise
bi (years)  (cm) (kg) fat(%)  career(years)
=9 2544 17556 7159 1213 6.11
356 446 +8.97 +4.99 +3.58
2. Al
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Zt Azsiginh 7 AuEe 1RM Hddt EFHAE Table
29} 2t}

Table 2. The means and standard deviation of 1RM

r

(unit: kg)
Machine 1RM Machine 1RM
Knee Extension 75 #1199 Back 4556+ 950
Extension
Knee Flexion 61.67£1090  Chest Press  69.44+12.61
Abdominal Clunch ~ 5444:1014 DUl 55
Down
values are mean+SD
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Table 3. The process of testing.

min| Hmin | A5min | Smin | 2040min | Lot |Recovery
exercise | 30min
1st:
40% of 1RM
Lab. ;ﬁep 3set
arrival Bloqd Stretching an.k 60% of 1RM Bloo.d Blogd
and | sampling walking sampling | sampling
i 13Rep. 3set
resting
3rd:
80% of 1RM
10Rep. 3set

Table 4. The means and standard deviation of total work
by resistance exercise intensity.*

Exerqse 40% of IRM  60% of 1RM 80% of 1RM
Intensity

Repetition 20 13 10
Total work™(]) 39,34745,107.46 38,188.11+4,756.29 40,126.92+4,333.71

* Values are mean=SD.
T Work(]) = Weight(kg) x Repetitions x Sets x 9.8 x Vertical ~distance (m);
Total work : Sum of the six portions” work(])
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(The Responses of Catecholamine and Lactate on Resistance Exercise of Various Intensities)
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Table 5. The means and standard deviation of epinephrine
by acute resistance exercise on various intensities.*

(unit: pg/ml)
Exercise Intensity Pre Post Rec
40% 275711494 47 87+38.23 25.76+11.33
60% 22.87+7.53 46.57+13.40 25.37£9.28
80% 25.37+12.02 69.92+32.48 31.98+14.38
* Values are mean+SD
120 —e—40%
e —=—60%
100 } —a—80%
E
[\a 80
E 60
“ 20 r
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Figure 1. The responses of epinephrine concentration
according to acute resistance exercise on various
intensities.*

* differences among the times(*** p<0.001)

Table 6. The result of two-way repeated ANOVA on
responses of epinephrine concentration.*
Source df S5 MS F Pr>f

Intensity 2 177495 88748 115 0333
Error 24 18503.03  770.9

Time 2 1449784 724892 3538 0.0001%
Intensity*Time 4 167317 41829 204 0.103
Error 48 983284  204.85
* differences among the times ; T: p<0.001
Table 73 Figure 2 Zo] Yehgth =20 Zdl w3
e $EFET ARG g SRR A
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<0.0001) 2o]E HAw, = L A7 3 ws
4 ZY% FOSA(FE, 48)=9.68, p<0.0001) Jebgton
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Table 7. The means and standard deviation of norepi-
nephrine by acute resistance exercise on various

intensities.* (unit: pg/me)

Exercise Intensity Pre Post Rec
40% 2181046349  387.80+ 81.26  232.08+ 86.35
60% 262.6719855  672.78+278.42  365.90+204.44

80% 24147+65.64  1004.14£300.29  380.48+159.18

* Values are mean+SD
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Figure 2. The responses of norepinephrine concentra- tion
according to acute resistance exercise on various
intensities.

* ¢ differences among the times(*** p<0.001)

T : differences among the intensities(TTT p<0.001)

Table 8. The result of two-way repeated ANOVA on
responses of norepinephrine concentration.*
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Table 10. The means and standard deviation of lactate by

acute resistance exercise on various intensities.*

o A

(umit: mg/ dl)
Exercise Intensity Pre Post Rec
40% 8.06£2.22 103.91+14.43 2034+ 6.27
60% 8.17+1.90 123.32+29.72 29.81+14.73
80% 8.43+4.27 140.02+35.27 39.09+19.16

Source df SS MS F Pr>f

Intensity 2 941286745 47063537 11.09  0.0004TTT
Error 24 1018489.85  42437.08
Time 2 304790152 1523950.76 6549  0.0001***

Intensity*Time 4 90077855  225194.64 9.68  0.0001***
Error 48 111702776 ~ 2327141

* differences among the times(*** p<0.001)
T differences among the intensities(TTT p<0.001)

Table 9. The result of one-way repeated ANOVA on responses
of norepinephrine concentration following time course
by resistance exercise.*

Item Source df SS MS F Pr>f Post-hoc

Intensity 2 894489 447244 (.74 0.468

Error 24 14440994  6017.08 HML
Post Intensity 2 17126900 856345.01 14.74 0.0007TT — — —
Error 24 13943739 58098.96 HML
Rec Intensity 2 12043038 6021519 242 0.110 e
Error 24 596732.75 24863.87 HLM

* values are mean#SD ; conversion factor 1 mg/dl = 0.111 mmol/ ¢

210 1 ——40%
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3 150
2
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© 90
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Figure 3. The responses of lactate concentration according
to acute resistance exercise on various intensities.

* differences among the times(** p<0.001)
T differences among the intensities(Tp<0.05,)

Table 11. The result of two-way repeated ANOVA on
responses of lactate concentration.*

Source df SS MS F Pr>f

* . differences among the intensities(TTT p<0.001)

H : High intensity(80% of 1RM), M: Moderate intensity(60% of 1 RM),
L: Low intensity(40% of 1RM)

166

Intensity 2 4579.85 228992 53828  0.0127
Error 24 1032218 430.09

Time 2 198836.66 9941833 351.88  0.0001**
Intensity*Time 4 2881.06 720.27 255 0.051
Error 48 13561.78 282.54

* differences among the times(*** p<0.001)
T differences among the intensities(T p<0.05)
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Table 12. The result of one-way repeated ANOVA on
responses of lactate concentration following time
course by resistance exercise.

Item Source df SS MS F Pr>f  Post-hoc
Pr Intensity 2 .68 34 004 093 e
¢ Error 24 21420 893 H ML
Post Intensity 2  5879.08 293954 3.78 0.038T -
Error 24 18684.60 77853 H ML

Rec Intensity 2 158115 79057 381 00377 -————__
Error 24 498516 207.72 H ML

T differences among the intensities(Tp<0.05) ; H : High intensity
(80% of 1RM), M : Moderate intensity(60% of 1RM), L : Low intensity
(40% of 1RM)
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The Responses of Catecholamine and Lactate
on Resistance Exercise of Various Intensities
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Background

Resistance exercise has been one of the major potent stimulus to the neuromuscular system. Based on the specific
program design, resistance training has been reported to enhance strength, power, or local muscular endurance. However,
the scientific basis of the exercise intensity has not been enough to manifest about several hormone(e.g. anabolic, catabolic
or appetite hormone). So, the purpose of this study was to define that the responses of catecholamine and lactate after
resistance exercise of high level intensity(HI), moderate level intensity(MI), and low level intensity(LI).

Methods

The subjects for this study were 9 men(age: 25.4t3.56 yrs.,; height: 175.6+4.46 cm; weight: 71.6£8.97kg) who didn’t have
history of cardiopulmonary diseases and medical problems.

They performed the circuit resistance training using HI(10reps at 80% of one-repetition maximum(lRM), 1min rest),
MI(13reps at 60% of 1RM, 1min rest), and LI(20reps at 40% of 1RM, 1min rest) protocols with 3 sets. Approximately,
total exercise volume was 39,000] on all of the exercise protocols. The concentrations of stress hormone and lactate was
measured at three different times: pre, post and recovery thirty minutes of the exercise.

For the data, all of the measurements were represented by mean and standard deviation using SPSS statistical
package(version 10.0). The statistical techniques for data analysis were two-way repeated ANOVA to determine the
differences between each intensity and each time. One-way ANOVA was used to the specific analysis of exercise
intensity. The 5% level of significance was used as the critical level for acceptance of hypotheses of the study.

Results

The results of this study were shown as follows:

The catecholamine was increased in proportion to the resistance exercise intensity. Moreover, norepinephrine was
significantly remarkably increased than epinephrine was. Significantly, the lactate was increased in proportion to the
resistance exercise intensity. Whereas, free fat acid was decreased after resistance exercise.

Conclusions

The results of this study suggested that LI resistance exercise training could contribute to safety more than MI or HI
resistance exercise could. In other words, relatively lower resistance of exercise intensity would decreased injury ratio,
fatigue, and prevented to the excessive increment of blood pressure. (Korean J Health Promot Dis Prev 2004 ; 3:162~170)
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