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Effects of 8 Weeks Resistance Training on Nitric Oxide (NO) Concentratlon and Mean Arterial
Pressure (MAP) in Young Men. Young-1l Kim, II-Young Paik, Yi-Sub Kwak', Keun Soo Kim” and Jin-Hee
Woo. Department of Physical Education, Yonsei Unzverszty, Seoul, 120-749 Korea 'Department of Physical
Education, Dongeui University, Busan, 614714, Korea, “Korea Air Force Academy, Chung-book, 363-849, Kores,
‘Tepaﬂment of Physical Education, Dong-A University, Busan, 604-714 Korea - The purpose of this study
was to examine the effect of exercise training on nitric oxide (NO) levels, mean arterial pressure (MAP),
blood pressure (BP), and heart rate (HR) in college students. 5 subjects were randomly assigned to
two experimental groups; an aerobic training group (ATG) and a resistance training group (RTG). In
aerobic training, based on measured maximum oxygen consumption rate, 70% exercise intensity was
applied and conducted for 60 min. In resistance training, 70% of 1-RM was performed for 90 min.
Blood sampling was conducted 3 times during resting state, post-exercise, and after 30 minutes of
recovery. The results are as followed. For the post training values of VO:max, % body fat and MAP,
there were significant differences in the ATG compared to pre training (p<0.05). However, there were
no differences in the RTG between pre and post training. NO increased post training , during rest
and at the end of exercise compared to pre training in the ATG (p<0.05). Also, the HR decreased in
post training at the end of exercise (p<0.05), however, there were no significant differences in SBP
and DBP between pre and post training in the ATG. The HR, SBP and DBP did not change at all
in post training compared to pre training in the RTG. In conclusion, an increase in the production
of Nitric Oxide (NO) concentration and VO;max, decrease of body fat% and physiological variables
(HR, BP, MAP) were shown to be more effective in aerobic training (AT) than resistance training (RT).

Key words
resistance training group (RTG)

MoE

23} 4 (Nitric Oxide, NO)7F I A 3E7]5 3 E3ho] gholl
& Srb=(14] WA YFe] S3E AN :?qM]
A9 sl G A7 E] AEA, 5

o tjgk AkshAA(NO) A4l A3t 44
g ubH H 5] Q1Y) A= A E

J |
o
Resistance training, RT)o| #d % A= o2 = F&3)

Lo&l&ﬂl[

*Corresponding author
Tel : +82-51-200-7815, Fax : +82-51-200-7805
E-mail : sports@dau.ac kr

. Nitric Oxide (NO), mean arterial pressure (MAP), aerobic training group (ATG),

date] Ak S EY 9 dAb A3 5ol wet 59
£ 83k glo] Aol og g o] 7|E9 AFA Ef
o] J(RT)0] &7 A (arterial stiffness)S F7FA17]aL, W3] Al
F9] 5 &4 (arterial compliance)S 741 71H3,18 271€
Ao, ol A= A A WAYZE AstE 7HA 2 the A
ojt}, apAIRF o] AT E APA Edo]IRT)S A4S
WIAE 75 e Y dS PAAE Btk Aol 51
]/\}\E]'[519] A 5o WIAE 757 #Hd A

1_1"1,_‘
%0 il ofN

), A4 Egoldel gk A+ gS theksi A u
]4—4 A3 EF oY (RS &4 Hrhes FAo] Bz
ATk BHARE of A AR Sl Aol 125 AR EFo]d
(ADel g A7 ol 735“4 EgoldRT thE
A2l ol EEH oY 2t A A(NO) FE7F A A 0= 1
g AFE ALY Mg AAo|r) o] g AZ e HaT} of
gl 2 F 7 SEFEHF gE AR oy &5
A%, 713F 59 4ol oAH 7] wWitoltt o]y o fE
S5E37] Y8 B AT e F A SEF e FLEe
M) % (total calory expenditure)S 5U3} 3ol &% AEES
sttt



626 A 78+ %] 2009, Vol. 19. No. 5

_H
RS
(m
=
o
_uo_\: o
o=
RS
W e ox
o N m

ob

$4%

fiu)

=

v

R

.o

re

o ]

lo

(m

JN

rlo

(o'e)

~
i ot A wY

reore
g
=2

>

%r' =
0,
%
oz
we of
ob
2
o =
X g
K "
N o2y
N
W
—_ r>~
(o3
; oxl
(o3
aog
- Fﬂ
-
>
-3
L
2.1_!‘
N o & pr
Ao
~
>
it

o o

oo f

= didell A A9 skl 7 1F-e EFold

2 32 ox ¢

F7+ AAEAT 8F EdoldS npxu B A el
Fob BU3 Fef 2 AA ST 7] EHALS B AL Al =
ol A G 9} A & ok

$% W5 ) A P18 BART E53 15| 1%
BHE00KHZ) A7 (1mA)E ALHA S8 &53 25
ko] M ag 2Aste] AXWES Fohe Yo AY
a3,

MM ZVOm) 5 2 HZH(-RW 5
=13=!
o-d

o)

A 24 3 Z(vOmax)& CPX system (cardio pulmo-
nary exercise test system) (MedGraphics, USA)& ©]-&3}¢,
breath by breath #4102 =439 oW VOymax =4 Al
+ Bruce protocold A gl3te] Q65E & = (Quinton, USA)e]
A SR8k, RF o] A& E T 5Ertth Borgd] 20 RPE
scales ©]&3te P59 EEALEE SH3ISITH
AYA Edold 2FRTGY FUZH(1-RM) AA
HoZE(1-RM) ZE 9o E 7] 79 A& o] &3fo] 7
7}A] &-&(Bench press, Lat pull down, Arm curl, Shoulder
press, Leg press, Triceps extension, Squat)S & Hell Hh=
£ 4 A= THA-RM; One Repetition Maximum) 2.2 =74

sl

83 Egfold M- Fo ML 2 MM RE AAHAerobic

exercise test & Resistance exercise test)

g HelEo] 873 Edfold d &

HR g 58 T S/HHES st 71 dAbE S ve Ak el
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Table 1. Plan of experiment
Aerobic Training Pilot study
| | ATG | | (Total kcal expenditure measurement) AET 8 weeks Aerobic Training | | AET
(n=5) & (Pre) (3rep/week, 60min, 350kcal) (Post)
VO2max test
Select
subjects
(n=10)
Resistance Training Pilot study
| | RTG | | (Total kcal expenditure measurement) RET 8 weeks Resistance Training | | RET
(n=5) & (Pre) (3rep/week, 90min, 350kcal) (Post)
1-RM test

ATG: Aerobic training group, RTG: Resistance training group

AET: Aerobic exercise test, RET: Resistance exercise test
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Table 2. Aerobic * Resistance training program

Journal of Life Science 2009, Vol. 19. No. 5 627
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Colorimetric Assay Kit Cayman chemical)g Ab&3}o]
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NOs & #3t #(NOx) 2.2 »}E‘rﬁﬁ}.

A 9 AgEAe A4S ol Slstel HY
S84 Al 2 9

zz4%4ﬁ e

5 mikw/n) <151 24 12 243

SHAAL AI(AET, RET) 559 At

3| (sphygmomanometer)
o Aldla=yl 2ok 70 ﬁ

ol ol

o = of of
do 4y M
~N

e

rd

o

nj

:oll=

-

o

Ky

o

&

MAP=F, dld%t()llc+1/ 3 systolic ™ P dldstohc)

g Kol g
H Ago] Av= SPSS E4 package(ver 12.0)& ©]-&3}]
Z4Zke] Ao g Q159 W3lE dolry| 3 7EEA

(Fod xEHAHE AESL F 7HA s 2 AR
°o]'d FE(AT, RT)st A GA el mhe} el WelE

)
o3k 2o 2 dolr 7] &) o] PukE WA (Two-way

Exercise . . . . .
mode Exercise component Exercise order Exercise time Exercise intensity
. Warm-u Stretchi 10 mi
Aerobic amup- remg - o 70%
trainin Main exercise Walk & Running 40 min VO
. . 9
& Cool-down Stretching 10 min “max
Warm-up Stretching 10 min
Bench press
Leg press
. L tensi
Resistance . . €8 extension . 70%
.. Main exercise Leg curl 70 min
training 1-RM
Squat
Arm curl
Shoulder press
Cool-down Stretching 10 min
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ANOVA by repeated measure)s ©]-&38}o] #4183t} L3k
ANOVA ZAA] froJgt Apol7b et ®elo] sy 1L
Tukey®] WHel o3t ARFAFS AAISHGom, AFAA
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Ak 24 2 FHml/kg/min) e Z7h
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713 748k UER A S8 tH(Table 3).
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Table 3. Physical characteristic of subjects and mean arterial pressure (MAP) Mezans+SD)
Grouns Time Age Height Weight Body fat MAP VOsmax
P (yr) (cm) (kg) (%) (mmHg)  (ml/kg/min)
ATG (n-5) Pre 21.0+0.54 1735+5.85 68.0+3.66 154+3.16 90.6+3.04 52.9+5.22
Post 21.0+0.54 173.5+5.85 6757+3.42 14.8+3.31% 88.7+2.21% 54.4%4.03*
RTG (n=5) Pre 22.0+1.41 1785+4.30 77.346.00 15.9+2.18 84.0+6.07 -
Post 22.0+1.41 1785+4.30 76.7+2.38 16.0£2.28 84.6+3.59 -

% p<0.05 significant difference with Pre
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Table 4. The changes of NO & HR, SBP, DBP (Mean=SD)
Variables Training time Rest . Recovlery F P Duncan
group Exercise 30min
ATG Pre 30.3243.82 49.41£319 38.80+4.00 ﬁgig“* 88(1)8 213
+ + G0* . )
O Post 38.02+5.00 57.50+3.84 45294511 0981 076
(kmol/L) RIG Pre  2865:457 3007£410 3371314 TR o -
30,109+ 0.005
+ + +
ATG lf’ re 75'2+i'61 ﬁg'gf'gg; 91'4+8'82’ 162.201+ 0.000 9513
(beats/min) Pre 73.8+7.66 139.0+8.24 75.8+5.40 0.515 0.051
RTG ; 40£7.0 13104821 40+8.18 183.82¢ 0000 2>13
6.823 0.059
+ + +
ATG Pre 116.0+6.51 165.0+4.58 138.0+6.7O s oo _p
<pp Post 111.02.64 156.0+4.47 125.0+5.0 > 016 0141
(mmHg) Pre 1180457 1500+8.1 1250479 0472 0530
RTG , 120050 o 19105061 31.997+ 0.000 9>13
0.370 0576
+ + +
ATG Pre 72+4'gi 25'&1';% Zégézg 15.411% 0.000 9513
(mmHg) Pre 67.0+8.36 850187 81.0+2.73 0.702 049
RTG p 67.0+4.47 82,0273 80+0.0 5913 0.022 2213
ost D VEL = 0.330 0.849

ATG: Aerobic training group, RTG: Resistance training group, a: time, b: sampling time, c: timexsampling time interaction

1: Rest, 2: after Exercise, 3: Recovery 30min
. p<0.05 significant difference with Pre at same time.
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AHFY 0% e F 3~43] Apo] Zo| Zan B & 0] &3} DAL qfH Ao B FEFo| FHHE AFHEY ]
o 1A ZF FHAIZ AT} QP A A= A (592401 4 57+2 3o 4L A3 e F9WEH (arterial compliance)S 7+
beats/min® )3t 74 &S YEFWOW21] SAH 02 F9|3) AAIZITHAL BA[32618H51 3L 59 7] 5ol A AP Ed ol
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g4 5lo] w2 dyto|huk-S[2], WA A A2, 1 7173 5ol YT Adnta Als sy olejgt A= ofd
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