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Effect of Pre-Exercise Heat Pack Treatment on Markers of Muscle Damage After
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PURPOSE: This study aimed to investigate the effect of pre-exercise heat pack treatment on muscle activity and markers of muscle
damage after exercise-induced damage.

METHODS: Ten healthy male university students were tested for 3 weeks. They were exposed to three conditions (non-warm-up exer
cise, warm-up exercise, and heat pack treatment) before exercise. The experiment was conducted at 1-week intervals for every partici-
pant. The warm-up exercise was performed by combining a modified active warm-up with a cycle ergometer and an isokinetic dyna-
mometer. The main exercise, which modified the exercise-induced muscle damage protocol, was conducted by flexing and extending
the knee joint using an isokinetic dynamometer. The heat pack treatment before the exercise involved moist heat application for 20
min.

RESULTS: The changes in blood muscle fatigue markers and blood muscle damage markers were not significantly different between the
groups (a>.05). However, significant differences were observed in the time immediately after exercise, 10-min recovery, 30-min recov-
ery, and 60-min recovery (p<.05). A statistically significant difference was observed in the change in pain in the heat pack treatment
group (p<.05).

CONCLUSIONS: Heat pack treatment for 20 min before exercise did not minimize the muscle damage markers and fatigue markers
following exercise-induced damage, but reduced immediate muscle soreness. Use of heat pack treatment was associated with a change
in muscle activity and improvement in certain aspects of muscle soreness.
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Non warm-up and main exercise and measurement
20 min heating and main exercise and measurement

Warm-up and main exercise and measurement
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NW, non warm-up; W, warm-up; HO, heat only.

Table 1. Classification of subjects
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Subjects (n=14)

<Variables> s
« Body composition 15t Measurement
«  MDF (1%

(Pre-exercise)

+ Blood sampling (1%

<Interventions for each group>

(Post-exercise)

3 Group NW w HO
(Reﬁ?ﬁl?n'iféiﬁiase) sl Warm-up | Heat pack
<Variables> Time 10 min 20 min
Blood sampling (2"¢) * Progress with one-week interval
VAS 2nd Measurement
MDF (2n¢) «

Recovery 10 min (3%)
Recovery 30 min (4th)
Recovery 60 min (5') v

T

Data analysis

Fig. 1. Flow chart.

(Body Composition Analyzer [Venus-5.5, Jawon Medical, Seoul, Korea])
£ olgat9lon, 7hHE 552 2 Aol A At Al AIA|

WU AR S S7981ATH31,32).

S|
e IR
rH
2

dizo] 24e 74

)
1

Mp)9] B T 2T
gno wireless system, Delsys Inc., Boston, USA)E- 0]-8-5}0] F-A Trigno
sensorol| A58 -G 2| 5 FaFsto] wdx}e] Hrhe] & (rectus
femoris) T} 7}24-S-(vastus lateralis) T£5-2] 7} EAIo}E = 18
(muscle belly)ol] =HwFako 2 Haksto] ZAFIATH33]. FA41 Trigno
sensor A& R &Y 2ol AR ATS H255p] Sloh o) e
SRR T 4% USR] SolE 03 As| v o)
° =48 B2 (Table )3]—ME}[34]. THE A= sampling rate S
4000 Hz 510] 2749) AR S o] 83ko] S7laloick AR A5
O] AAFa} HA-2- signal acquisition and analysis software (Delsys Inc.,

EMGwork 4.0, USA)E- o]-8-5}3ch

¢

0

=7

—_

3)

2{% i
g

VAS)E P SFAL Dfl A}

em®] o] SEASHE WHoITHo am: B3 1}74%% 42 em 34

355 AL VASE A A AR = 99)24 22 219) A
2 (= 1007} S -2 HAoleH36].
4) EoY HE U 2

Folo] A3 05 A o Aok 25 A, 25 F 3% 108, 3]

https://www.ksep-es.org

Table 2. EMG electrode attachments

Muscle Attachment part

Middle thigh front side (middle side of the iliac crest
and knee)

Knee upwards of about 3-5 cm diagonal at the point
facing outwards

Rectus femoris

Vastus lateralis

8

304 B 60-2ofl AAIstol 2 A o 5ate o] S Al

Z}Zko] Al7]ute} 5 cc¥ 22 gauge needle 0]-8-5}0] A
W (antebrachial vein)o]| 4] R&S}FTE SST tube2} NAF tubeo]] |2
Foll.o A EE]7]|E 0]8-510] 3,000 rpm.C. 2 1087 A4 East
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Table 3. Warm-up and main exercise protocol

Table 4. Change of MDF after exercise-induced muscle damage

Type Protocol

Passive warm-up
Active warm-up

20 min heating before main exercise

Cycle ergometer 6 min 40 s (50 RPM), Cybex knee
exercise(velocity 120, rep 100) 3 min 20 s

Muscle damage protocol: Cybex knee exercise (8 set)

1) Concentric (extensors, flexors), rep (3), velocity (60),
Interval (15 s)

2) Concentric (extensors, flexors), rep (20),
velocity (60), Interval (60 s)

3) Concentric and eccentric (flexors), rep (3),
velocity (60), Interval (15 s)

4) Concentric and eccentric (flexors), rep (20),
velocity (60), Interval (60 s)

5) Concentric and eccentric (extensors), rep (3),
velocity (60), Interval (15 s)

6) Concentric and eccentric (extensors), rep (20),
velocity (60), Interval (60 s)

7) Concentric (extensors, flexors), rep (3), velocity (60),
Interval (155)

8) Concentric (extensors, flexors), rep (20),
velocity (60), Interval (60 s)

Main exercise

[40]. =532
2 droba] 28511 o vH=E 4] A Q)4 £ A (Smart Sensor Pro
AS550, Intellisafe. Co
W S8 S A 2087 48 A7

4, X1z X2| 9y

E oA Hojzl RE 2FE = Window-8 SPSS/PC 20.0 4| =
2IOHE ol8ste] 7|& AP} EEHADE AFESHITE A
Hirol w2 ek 7He) Apol= Hhe S E o] YR AHE A (two-way
ANOVA with repeated measures)& AA|8}% 00, 5-2]3t x}o]7} Q=

749 AR A 919] least significant difference (LSD)E 0]4&5]‘ Ak

F3H Q% 5 2 7lo] B2 20 nysly| o) A A A
(one-way ANOVA)& A1 01, §-2J5 2Fo| 7} Qle= - ARZ B
A& I8l LSDE o853t A== A7 95 2to|7t Q= 7
T oS 2 ttestS o3k} S s TAA FeES o
= 05% A8kl

4 1}

1. X8 5 5 2ENE

A 28 25 7HE o] sk L) ebole sk )
27} ol ol ek Nw 1gollA] kel o] elabA 7k
SFCH(p <.001) (Table 4).

fou

22/ | Yurilee, etal. « Heat Pack Treatment and Muscle Damage

Vastus lateralis (Hz) Rectus femoris (Hz)
Group

Pre Post Pre Post
NW 69.21+12.78 68.27+10.66 5894+7.12 53.13+8.01*
W 7554+1643 73.43+1245 6145+11.88 6243+13.44
HO 7554+1643 70.89+11.70 60.98+5.73 64.61+£2.65
Mean = SD.

NW, Non warm-up; W, Warm-up; HO, Heat only.
*p <.001; significant difference.

Table 5. Change of VAS after exercise-induced muscle damage

Group VAS (cm) F p
NW 8.25+0.82*% 3.396 048
W 8.25+0.86"

HO 740+0.84

Mean = SD.

NW, Non warm-up; W, Warm-up; HO, Heat only.
*p <.05:HO vs. NW; Tp <.05: HO vs W.

4£0.84% ‘%E}kktk NW, W 1&
ofl B]3jl HO Z15g0] 25k W7 L}E}kbﬂr(p<.o5) (Table 5)

3. XME 25 & IS&4 X|7e| HE}
7 e AL 15Y 1Mo 2 AgPsiglon, B 9= A 2 A4S
27 5+ A3 &5 T 3 CK, LDH H3}= Table 60]] LRt QI

M EELE e
THp <.01). NW L]l A AIE 71808 25 A9t 35 10
A fol Aol S <09, W IO U9 8 71
O $F AFoh 812 0%, £F AFZ /1202 3 103,30
2, 608041 5212 2] S RHirk(p<.05). 1231 HO 154 o
W AB7ROR $F Aot 88 0, £F A5F v|R0 R

S 104 3042, 6020014 €] Zpol7} frofSJA| LreRd e (p <.05), 2]

1062 7|0 & 315 3087} 60204 SAH S 2 {23t Afo]
= HYrHp< 05).
5. XM

2= 5 |DHe| 3}
A 5 B QP AlRch £ 5 8% LDH 57} fol5h 571
SHATHp <0 NW 5ol QP A8 7502 £ 2%, 33 10
308, 60204 BAZ0.2 §of5t 2ol HHOw(p<.05), W
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Variables Group Pre-Ex. Post-Ex. Recovery 10 min Recovery 30 min Recovery 60 min
CK(IU/L) NW 191.0+£37.0 199.7 £36.9*% 198.3+38.0* 196.2+35.0 196.3+39.0
W 192.6+44.3 207.4+47.4% 198.5+47.9%" 196.8+46.3" 196.3+48.8"
HO 19341444 203.0+48.8* 194.8+48.3" 186.1£43.1%1# 189.3+£459'*
LDH (IU/L) NW 202.8+28.7 280.9+72.4* 247.8+74.1% 274.7 +£104.9% 265.7 +102.9%
W 203.2+31.6 227.4+37.7* 249.0+£70.1* 209.0+47.8™ 210.1+61.7
HO 201.9+304 221.6+33.7* 233.1+404 201.0+30.7° 204.5+324"
Mean+SD.

NW, Non warm-up; W, Warm-up; HO, Heat only.

*p < .05; significant difference compared to pre-Ex; 'p <.05; significant difference compared to post-Ex; p <.05; significant difference compared to recovery

10 min; °p < .05; significant difference compared to recovery 30 min.

Ofgt Zo] 7k bt tH(p <.05). E3E, 315 3020 A= &5 2152} 3]
10427} v asto] 5015k 2ol 7k QATHp <.05). HO ZLFollAl+= ¢t
HAAE 7R 5 Ao FAHOE {23 Ao 5 Ko

(p<.05), &5 AFE 7|0 = 35 3051} 6040 SAX = 79

HATHp <.05).
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