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Abstract

Purpose : The purpose of this study was to investigate the effective recovery method of exercise-induced fatigue and muscle pain
by comparing the effect of the use of illite hot mat product and general hot mat product on the recovery of muscle pain induced
by high intensity exercise.

Methods : To measure and analyze the changes in lactic acid, CRP, and ACR according to the high-intensity circuit training
program, this study was conducted for the healthy adult men and women, who exercise st the K-region sports center. A total of
45 subjects were studied in 15 groups of 15 patients who received an illite hot-water mat recovery group (A group), 15 general
hot-water mat recovery group (B group), and 15 control group (C group). The circuit training exercise program was conducted as
a one-time exercise, and each exercise time consisted of 30 minutes of warm-up exercise, 5 minutes of main exercise, 20 minutes
of clean-up exercise, and 5 minutes of strength exercise. The intensity setting was high intensity of subjective exercise intensity It
carried out by setting to (14-16RPE).

Results : Changes in Lactic Acid Concentration

There was a significant difference in the lactic acid concentrations between the groups after the high intensity circuit training
program (p <.05). The illite rest group (A) decreased 7.71 mmol / L and the control group decreased 4.03 mmol / L. Significantly
decreased (p <.05). Changes in ACR Concentration. There was a significant difference in the ACR concentrations Significant
differences were found in CRP and ACR during the recovery period after exercise. (p <.05), the elite rest group (A) decreased 2.47
mg / mmol, and the control group increased 1.63 mg / mmol. There was a significant difference (p <.05).

Conclusion: The static rest on a heated mat after high-intensity exercise has an effect on changes in blood lactate and ACR

levels.
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A= oA7HEof e Sk 7S ek
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(Chung, 2017). A& 919 L322 Fef 71287 HAt 5
7b Eal glen, §3] IuR slus 9 Aehaoli
TEAQ 2Ty vEet 25T el i
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0. A7 shgith ATUAL 453, YetolE L4ulE FA(LE
A) 157, 4t 2omlE F4(T2F B) 157, 44 F4
I A7 (28 O 1592 A= Agstdch AT A2 A &
AT FHA} Z=IAAE FTE Fo Ao A A
B ojo] giAAls K| Ao AZEZAES o] dh e tide= AAstslnh Ao gAY 41414
SHe v Aelo® B4 Wo] §luL, ofRS Bgshy 9T Table I3 A
gon, J714or g5 Host= Ar A5 1Y
Table 1, General characteristics of the subject
Age (years) Height (cm) Weight (kg) BMI (kg/mr)
1G (n=15) 41.87+4.45 170.3£10.04 72.36+15.01 24.70+3.17
HG (n=15) 41.80+7.13 171.0346.61 70.07+9.09 23.93+2.47
CG (n=15) 39.87+6.198 171.67+5.62 74.88+10.27 25.35+2.54
Value; mean + standard deviation, BMI; body mass index
IG; ilite group, HG; hot meat group, CG; control group
2. ZAET 9 S 7k Aok A 28 TR Easto] oHY Al 5 A
=, 35 307 &, C¥hg Tl PAREA (B2 HA &
AR 2 A7 AGHS ol &3t ALE 2471 A7] AFIAS-6)F ©]-83fto] =415H3]
(1Ekt 370, QlBbd, gt=h)E AHESto] S, AAWE, ACR(albumin creatinine ratio) 74 A= H]= AbbottA}2]
BML 283 24519tk MRAES 44 4 AHE  AFINION 2 4u]2 o] galo] 4wz s okng)
5g opA 2 AeolA AAste FEAES et AdolEdel e HHFE WA PASHAL. AW
A i WECR & S Al WEE ¥ A5E d AEQGS w)S AR HFAC A Eke] Afinion ACR 7}
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t3|X| M8H 4=
SA(Jang 5, 2005)2 ©]&3 5 = 29 1= FAI EFolY), 5w AYese 4
A BE £F Ak WS AT T 2A A Asidh A% Edold EZIHL Table 29} 2k,
4= ZA7(polar s620)2 F25}aL 55O Zu| &% 20
Table 2. Exercise program
Contents
Warm up (5 min) Stretching & walking REP
@ Jumping jack
@ Squat
(® Burpee
@ Push-ups
Main exercise ® Lunge 15~20 REP
(20 min, RPE 14-16) ® Backward leg extension 3 SET
(@ Double crunch
Superman
© Hopping
Rope jumping
Cool down (5 min) Stretching & cool down
4 A7 BA ) 250l M2 o M- % v
® ATolA Uit DZE £5o] e 7 Hw 7t
=3 ) H 2] O = i
SR OIS AR E AL SPSS Ver 18 SA W e gare] dskt Tavle 39t 2t w7
B o1E SRS, o YRS G TASIA BE g oo me gue) vt Aol BAT AT AE3
EEUAG el $A AU, & A LA gygon gom Aot oA, derlEzAe
1A TI7tE % %.5.0] AAX o 5]k B i
199 s E AR BAL CRPACRS WSS gy ol g7bske 49 ekt QublERe)
Z}o] v SIA 17t = & JF|E 330 T o] A _ -
2ol wlue}t 134 1= &5 5, 35 307 %9 4 © 457 mmol/L Z7}st= AL Uebon] fza(C)
A o 32k % H W E 9la)] < ufz]BEA - _
ik, CRP, ACRE| WH3}5F 2lo] H| g 93l oz &AL 2 537 mmol/L Z7}ats AdFo] LEbgT)
4 (one-way ANOVA)S 243t He 2ol ol
2ol 7t Q)& 79 AR (Post-hoc test)= 213l LSD 7| 2) 3|20| 2 A X -5 H|w
e ARSIt 2e A4 foeEE a =052 4 o
P! IFE 5 F 35 OE 2 IF I 7lesA &
AT B 3T 20 DRE £F T 8o e A4
o Aol & HAT AT YT AL folT Aol7t 3
T 7.71 mmol/L Z+A5}1, uhu] EL(B)L 4.63 mmol/L 7+
asol, £ Yazk FAMOR golgt Ao|7l el
CAA 2= AT o] dH|W _
I gate) 2% A5 W vja 28 4.03 mmol/L 7HAdle] deto|EHA)Y 5
A §olgk Ajol7h UEETHE=4.615, p=015).
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Table 3. The comparison of lactic acid before and after exercise (n=45)
Variables Group Pre Post F P
o IG (n=15) 2.66+2.61 10.47+3.75
Changes of lactic acid in
. HG (n=15) 2.77+2.18 7.34%2.59 2.172 127
CXCrcise
CG (n=15) 2.2142.08 7.59+4.53
IG (n=15) 10.47+3.75 2.76+£1.28
Ch: f lacti id 1
anges of facic a6 M 4G (n=15) 7.3442.58 2.7142.61 4615 015"
recovery
CG (n=15) 7.59+4.53 3.5543.45

Value; meantstandard deviation, IG; ilite group, HG; hot meat group CG; control group. ; paired t-test, : p<.05, *;Change
effect, #:p<.05

2. CRP] &5 A-F ¥l vlw 2) 3|20 12 CRPO M - & BT
AFE & 5 35 OE C o] afolE £A4]
) £=0 TE CRPE| & - 2 Bl o AIHGE 4), Jek 7 SAF 04?‘& ZFol 7k A AAIE,
UFE ol mE A4 IF T VIeSA B2 UElEHA)S 059 mgl #ASH, UWhiELS
CRP k9 ¥3h= 3 49} At} A= 5o WE 010 mgL 43kt
CRP F=9] Wiz} ztol5 HAH A1 o 1F FAH L

Table 4. The comparison of CRP before and after exercise (n=45)
Variables Group Pre Post F D
) IG (n=15) 0.79+.61 0.80+.59
Changes of CRP in
) HG (n=15) 1.24£1.72 1.21+1.21 .054 948
exercise
CG (n=15) 076+.95 0.76+.97
) IG (n=15) 0.80+.59 0.74+.56
Changes of CRP in
HG (n=15) 1.21£1.21 1.11£1.24 494 613
recovery
CG (n=15) 0.76+.97 0.75+.92

Value; meantstandard deviation, IG; ilite group, HG; hot meat group CG; control group.

3 ACRS] £ - ¥4l vln 2) sl=ol WE Rt H- % Hlw
TR EF F 5B 12 ACR R olF £4
VSOl S ACRS] &= sl 3 AIE 5), AT 1 BAY FAT Hol7h A AL
w250l WE ACR FE| Wsh Aol BAT 2 LethFE-4015, p-05). sl ETA)S 247
AIEE 9), e b BAGeR folt Aolt YAA  mgmmol Fashu, AHhETL 003 mgmmol F7s}
7 Aol ER(A)S 296 mgmmol F71SHE AHE U of, F M@ 4 BAHOE felgt ol Yelov, o
B3, Aubu] EZ(B)S 2.02 mgmmol 27154 AeS TS 1,63 mg/mmol Z7}5ke] Aalo] E(A)T} EA A
e op] BETLE(0) 083 mgimmol F71SHE ATl 0= §olg xol7h LEhuThE-4.01S, p-05)

U Th(F=742, p<.482).
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Table 5. The comparison of ACR before and after exercise (n=45)
Variables Group Pre Post F P
. IG(n=15) 1.5742.13 4.53+5.29
Changes of ACR in
. HG(n=15) 1.53+1.86 3.55+5.39 742 482
CXCrcise
CG(n=15) 1.31+1.94 2.154+2.57
1G(n=15) 4.534+5.29 2.07+1.94
Changes of ACR in 4 .
HG(n=15) 3.55+5.39 3.57+5.19 4.015 .05
recovery
CG(n=15) 2.1542.57 3.78+4.95

Value; meantstandard deviation, IG; Ilite group, HG; hot meat group CG; control group. . paired t-test, " p<.05, *,Change

effect, *p<.05
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13- Thull(C-reactive protein, CRP)-2 R]HlA{| 3L of A
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(American Diabetic Association)o| A]&= ACR©] 30-300
mg/gm¢! A$E SRR Fosta, n 7}

o 2 e 2
%
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)
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A1 2 A e(National Kidney Foundation)of| A= AJ®H o] whz}
FARLo AL 17-250 mg/gm, o 7o A= 25-355 mg/gmS
NEAR AR Stk AEel et Be A A
gojof hohe Fge oA 24417 Aoty &
WAl 27 ok A 2AR 3 Aol

E A7 Edold 20 T ACRS] Wz A
R Aole  YAATUE=T42
ATt EF(A)S 2.96 mg/mmol F7}5= 73
o] e, AuluEXB)S 2.02 mg/mmol Z7}aHs
A% vetllon, tj 22 0.83 mg/mmol F7}ok= 73

1 %% T 3] & o2 ACRE| Aol & A% 4
T, HEE fo7t Aelrb Qe Ae= uUsyTh
(F=4.015, p<.025). At 7} 2}o]S Ay dglo|EL
(A)2 247 mg/mmol 7rA3}i, AWl EILB)S 0.03
mg/mmol F7}8to] = Hek 7+ FAH SR {3 Aol
+ slglen, g=3(C)> 1.63 mg/mmol F7}sko] A&t
O|EF(A)T H2HO)e Hd 1t TAF LR {25t 2
o)(A>C)7} LFEFFTHF=4.015, p<.025).

V.2 &

2 Ae 14 E &5 T SHuEoA FA F4] Al
of @F24sE, ACR %9 Wl JaFS WAt
CRP 59 W3lo= JoFs mAA Zote Aoz o
= Qok df e A 52 A71AY e WS
tj CRPO] ¥3lE AN, 4 2= & A% &
T F33 H3kE Bt & At 134 1A=
+EOR 5 A, 3027t 3]E & CRP 5= ¥3l=
FAACE Fo7t IS vA A &Sk

FF, CRP 59 2fo]5 &RIst7] fJsto] & & &
Al AZEe] Wste| mE Fk ApolE AT S = F
7EA A7 BaT AE 21T 4 Sk
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