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Sang—-Hoon Yang (2015). The influence of judo masters'pre—season winter hard—training on fatigue substance, muscle injury marker and
inflammation markers. Exercise Science, 24(1): 39-47.

PURPOSE: The purpose of this study was to determine effects of pre—season, high—intensity winter training on fatigue substances (lactic acid,
ammonia), muscle injury marker (LDH, CK), and inflammation marker (CPK, CRP) in male judo players,

METHODS: This study was performed with low—intensity training for 60 minutes once a day, uniform training for 120 minutes, and high—intensity
training for 90 minutes once a day, weight training with resistance exercise for 90 minutes, another uniform training for 150 minutes, pulling
the tube elasticity exercise for 60 minutes, and etc. ten male judo professional players with 5 years or greater of Judo experience, which
of them was one of the winners of national-wide championship,

RESULTS: There was no difference in lactic acid after low— and high—intensity exerecise, but ammonia significantly decreased (p{.05) after
high intensity exercise. LDH significantly increased (p{.05) after the high intensive training. but CK significantly decrease (p{.05) after the
training. CPK did not change after the low— and high—intensity exercises. but CRP significantly decrease (p{.05) after the low—intensity exercise,
but it remained unchanged after the high—intensity exercise,

CONCLUSIONS: It is speculative that muscle injury may occur due to accumulation of fatigue if the high—intensity training is continuously
performed without an enough break or/and nutritional intake, It can be thought that the decrease of physical defense function may cause
inflammation, Therefore, it is needed to study correlations between fatigue substances and related electrolytes, Additionally it is critical to
study blood changes based on time intervals of measurements before, during, after the high—intensity training, and a period of recovery,

Key words: fatigue substance, LDH, CK, CPK, CRP

ZQ0]: I22%! LDH, CK, CPK, CRP

I . }"]% (free radical)= 2 T 29} &5 02 {4ty 28 &Ako] Q9
3 99loE 283t} 3047, o3 &5 A AA}F B &

o
2
kY
O
X
B
N
o
o
oo
ol
ol

S350 B2 He UNE B AT N2BAZ FFRN
(blood lactic acid)¥®} ¢+EUYoHammonia)E oA thA} 4
2 moz MRNY SESE, A2 B AR 123, of

f
ofN 1 ol im

N (
o &

o
i T H
i
[ A

Ql T E a8k AgsolA Qlol wie- Fasi, g Uz A A Z ATP-PC A|2H9 B9 588 L}E}lﬂ—",‘*v—
AN Bt ohyet A AATAAE FASHA slE=T 11 ARZHN A5 4719 2 Egoly &7 B4 A53 E
ojHE A& H FHL 14T AAH EHI e EHe X gold AE 9 &=9 FrxH 712 202 Ol%E]_Tl A
ghetal, 13 s e AFEe] 2 A 99 F = o} X3 2 HEER QIS & &8 HHdske A A AYset

A7)1es TARHH S-S FA Ao 148l Z AEZ  CK(creatine kinase), IDH(lactate dehydrogenase)
a

AR AEg A 5 Al S50 dEAERF ¢ © 5ol RuFEE, o]E2 HEH EojdaiE dukdog %
ZTol| A A} Zdk(oxidative bursts)S E3) AJAE AL A AT} = whH PZoMe e 429 Jehdt

WAMKZE: LAME did767@sehan.ac.kr

Tel: +82-061-469-1326, Fax: +82-061-469—-1378

o] &2 2015 Ngigta AFA Ao st} ATHYGUT
Received 24 Nov, 2014, Revised 10 Jan, 2015, Accepted 16 Feb. 2015



231t 20154, M243 HM1E, 39-47

T Az ATP 9 thAE A A, 24 &4, 7HIEeR]
o FF F5o W T Aol wE AlEet E34 ST
TOE T GAET} FopIth o]d] X
o AFE o] &HIUTE 4.

AR FA FHste % K 259 A=W AT
T ok BARSA FHHsta A7) Uﬂfoﬂ g3 34 3ol
| &5 Al xﬂ%_‘ ‘F%Ol SAHE 84 F shvoly, €% K

7l~— EOIZ]

dzorlr b

o i
rr
)
o'n"‘

p
i)
o
Lo
N
e
[
Au)
H
ry
)
Lo
DY
ol
alu
e
(o
my
4
TS <A
a2 o
o
r

b
oX o
o o

ol r fo rp dob b
o
ri

bt
2
RO
2o
S
1P mle of
3oy
N

of
on
12
>,
o>
oft

7]

g

N
oL
Y

2
ot
M

=

X o
. H

2
=
=
A
R
off
bl
1o
olN
N
o
[e2
of.
2

=
tjo s Offt
k£ ol

ooy Ky
AN}
3
hss

|
-3
>
fr

oy H
]:cﬁ:
k)
ol

NS
>
)
ox
b
lo
ol
>
r:j_‘
Mo
offt
ol of\

N
“H -
N
bt
Mo
offt
o
o

rult
-~ o

L N

ﬁ_
@ N

Hor gk off rly Az
O

o 1> ox 1
o o

N

N,

o

e

il

Mo o
o

bt

(R

I

il

o,

ng(«

of

FIF

r]I,

I

2

o o3l
b
ot
Yoo
o
i
O
He,
2
e
ully
1o
)
o
=
okt
fr
Mo
of2
ogk

o o o

A=A F CPK(crea[me phosphokinase), CRP
(Greactive protein)S AME8}al UTh ?J CPK: H|8A Eo]4

HAE ZHUAET 2% £ S
A TR 5 T 24 £ S04 oKl S
vle R STk skt 15, CRoE ol 3 e B
de ), AN Buge 9 o

% CRP hl:
A "k ol dFo] BFA 5l o F B CRe= HE
3] T8 A= AXsh=], EAeaL, Al dad 339
AA S Fd8ke = 7FsAdo] Ut 391

ol $EARE we gusl Jm% HEF 2 F

I3l 27k

40 | o=

AJ 200 keal, 400 keal, 600 keal oA ARSH= AA7MA] EY=
Y 5o AT A CPRoM ZF FolatA =7 YErstth

1 Buste] &5 Rt 5] e} CPK FEE Wit
3 AT} [00). AT Wannamethee et al [592 #3291 &5

ANZ A3} FEE 3 YER CRP7F Yol S-S & 5 9l
SloH, o2]g AAE Tl HEF] Feol AFol Hopl
= 23 o] lrhal Z=xste] ¥ B A77F 28 Aot
ol ARE AFHos IF CPK Bl CRP T o
S SO QIR AR £ I8k o= 25F

9 2 3|29} Belo] o, o) <) A5ame] 83} 7]

o

AA
g AstE 28 T 4 IS Aotk o]F % ArlHol &A1
02 AE T FTHE ke TS AFEolA o 4 o
gl 353 QAo 3 |

o SIE FA & A7|FHNE G FA
= 9| T2 3 Holm, A EAl=
AFEdA £84 e SsZEIHE AA & FaUt .

Aol ol gelrlE BH AT £50 T #
o 7S] oot B85 445 ¢ A 440

19101] Ul%l% ER

1, #7 ty
& AT S il AR e £5AE 5 ol 43
rw o YRl S FR BIASULE 038 g
2 QA 979 BA451 U8 E A A7

om Solg 29108, 197 49 A £ e s
D, A% 7150l 53 2 Ae] A B of
ol Qe tIAE HYSET WA Hasla] ol
W%:3 QUG AT SWEE FHST JAES 4P A
B Qe 4Y 23E Q) Astel 1Y HENE oFE B
§ ©F FAL THED A0 O WA 4

(Table 1) 3} Zt},

Table 1. Characteristics of subjects

Variables Exercise (n=10)
Age (yrs) 22.31+2.12
Height (cm) 168.00+2.77
Weight (kg) 80.45+7.21
BMI (kg/m?) 23.75+113
career (yrs) 6.41+354
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Table 2. Low-intensity and high-intensity exercise training program one day

process Iow—intensity min process high—intensity min
(time) exercise form (time) exercise form

d warm-up (stre_tching) 10 q warm-up (stre_tching) 10

ex:rvginse 4 km jogging 25 ex:r\gir;e 6 km jogging 45

(06:30 secondary movement (horses, run arms) 10 (06:30 secondary movement (horses, run arms) 15

~O7"30) push—up 100 times 10 ~O7"30) push—up 100 times 15

’ cool down (stretching) 5 ' cool down (stretching) 5

warm—-up (stretching) 10

. ) bench press 12 times X 5set 15

g(%rrrgir;ge g?(%rrgir;,% squat 12 times X 5set 15

(10:30 break time (10:30 sit—up 50 times X b5set 15

~12:OO) N12’.00) dumbbell press 12 times (left, right) X 5 set 15

: ’ barbell curl 10 times X 5 set 15

cool down (stretching) 5

warm—up (stretching) 15 warm—up (stretching) 15

2 people practice 15 2 people practice 15

afternoon KATAME-WAZA free practice (5 min X 5 set) 25 afternoon KATAME-WAZA free practice (5 min X 5 set) 25

exercise NAGE-WAZA free practice (5 min X 8 set) 40 exercise NAGE-WAZA free practice (6 min X 10 set) 60

(15:00 NAGE-WAZA (10 times X 1 set) 5 (15:00 NAGE-WAZA (10 imes X 2 set) 10

~17:00) NAGE-WAZA study 5 ~17:00) NAGE-WAZA study 10

push—up 100 times 10 push—up 100 times 10

cool down (stretching) 5 cool down (stretching) 5

warm—up (stretching) 5

night night Pull forward (50 times X 5 set) 10

exercise break time exercise Hold bend pluck (30 times X 7 set) 15

(20:00 (20:00 SEOI-NAGE Pulling (20 times X 5 set) 15

~21:00) ~21:00) push—up 100 times 10

cool down (stretching) 5
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Table 3. The changes of fatigue substance during exercise
Variables Group Pre Post F-value P
) . low—intensity 11.36+3.44 9.24+1,99 Time 1.461 7
Iaz:rgc/gf)ld — : Group 167 .630
9 high—intensity 8711274 10,01+3,87 Time X Group 2080 085
. low—intensity 67.36+9.70 58.18+9.67 Time 8.330 o1
a(TJm/odr}l)a — : . Group 4,563 145,
9 high—intensity 79.08+20.11 45.84+£8,20 Time X Group 10,732 002
Values are meas+SD, *0{.05 vs Pre, "p{.05
Table 4. The changes of muscle injury marker during exercise
Variables Group Pre Post F-value p
LDH low—intensity 231.21£29.11 254,67+43,42 Time 10,313 004"
o ) it Group 1.564 116,
(/) high—intensity 260,27+48.39 297.40+44,72" Time X Group 8708 032
CK low—intensity 221.891+83.48 210.60+89.80 Time 4.698 .093
o . Y Group .980 428
(V) high—intensity 234,10+71.94 191,02+31,53 Time X Group 6.719 ‘047
Values are meas£SD, *p{ 05 vs Pre, *p(.05 in high vs low, "p{.05
Table 5. The changes of inflammatory markers during exercise
Variables Group Pre Post F—value P
CPK low—intensity 121571224 119.45+1.80 Time 4,033 414
L . Group 985 .450
(w1 high—intensity 118.10+177 127.09+2.87 Time X Group 3775 174
CRP low—intensity 3117 A7+1.18° Time 8.573 041
. . . Group 9.098 135,
(mg/d) high—intensity 294,03 32£1.26 Time X Group 11522 007"

Values are meas+SD, (.05 vs Pre, "p{.05
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