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Abstract

This experiment is to identify the effect of aid combined with strength exercise and massage affecting muscle injury marker
and insulin-like growth factor: IGF-1. Therefore, there were Experimental Group (EG) and Control Group (CG) to identify
the effect of the experimental aid. Each aided for 60 minutes, 40 minutes of strength exercise and 20 minutes of massage
program, total 24 strength exercises, 3 times a week, for 8 weeks. Through this process we could see there is interactive
effect on ammonia, phosphorus, creatine kinase, and lactate dehydrogenase, which are muscle injury markers. There is
also interactive effect on IGF-1, which is insulin-like growth factor. As a result, aid combined with strength exercise and
massage has a positive effect on muscle injury marker and IGF-1.
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1. Introduction

It is an undeniable fact that the advance of science/indus-
trial technology and economic development has brought
the better and abundant life. However, regardless of its
huge positive effect, still there are many side effects as
well. Because of their convenient and simple lifestyle,
people rarely do the physical activities, threaten their
healthy life, and it finally contributes to the mortality rate
to gradually increase!.

According to the national health statistics, the ratio of
people in their 20s who regularly exercise more than 3
times a week was 18.3%; male 24%, female 15.7% in detail.
This statistics directly shows that young people seriously
do not exercise?.

Lack of physical activity and low exercise are the
main reasons of adult diseases. Furthermore, it causes
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physical imbalance and makes people not to continue
having healthy body condition s.

Nowadays, the whole world is concentrating on this
issue, and people are putting their effort to develop the
elements which disturb the physical activities and some
strategies to enhance people to move*.

Usually, professionals recommended aerobic exercises
like jogging, cycling, swimming, etc., but recently they
newly found that working out people’s muscles is also very
important. Muscle resistant work out was done in the past
by a few people, but now it is known as an important exer-
cise which not only decreases the symptoms of clinical dis-
eases but also improves the quality of life. Now, American
College of Sport Medicine (ASCM) and America Heart
Association (AHA) recommends this for public health®.

This workout is a representative anaerobic exercise
which mainly requires various equipments including
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dumbbells and bar bells. By doing this, people can improve
their muscle power as well as developing their health and
stamina.

It positively influence the exercise performance ability
by using fat loss, response from the nervous system, mus-
cle power, muscle hypertrophy, etcS. In addition, muscle
resistant workout stimulates the muscular skeletal parts
which people wants to develop, and helps it to improve
the muscle power, activate body parts, and expand the tis-
sues by adapting to the muscular nervous parts’. Another
point is the active recovery process. After exercising,
people usually took a rest and went to sleep, which are
so called passive recovery methods. However, nowadays,
people recommend active recovery methods like sauna
and massage.

These recovery methods are recognized as effective and
active methods to swiftly reduce the fatigue materials®,
and especially massage enables the sensory receptors to
be soothed and stimulated by promoting expansion and
contraction of muscles; it stimulates the sensory receptors
on the skin and help the blood vessels to easily expand
and contract as well®.

In this way, applying massage on the body parts can
ease the heart and help blood circulation. It keeps reduc-
ing the fatigue materials, and supports the body parts
with oxygen and nutrients. This increases the metabolism
and finally helps people to reduce the pain, recover the
muscle, and activate the nerves!?.

It is well known that massage positively influences
from the nerve systems to the skeletal systems, and the
professionals believe that the massage changes the pen-
etrability of cell membranes, and help the metabolism by
adapting the blood circulation!!.

In Cross-sectional study, muscle strength is inverse
correlation metabolic syndrome!? and also caused
about death rate!®. Long period of strength exercise is
reported!* responding to decrease cortisol and increase
bone density, decrease arthritis symptom, decrease insu-
lin to respond temporary stress. Massage, also, helps to
physical development, and during getting massage, it feels
free to work function of autonomic nerve'>; therefore,
massage is effect to nerve system and muscular system. In
this aspect, treatment with strength exercise and massage
combination has positive meaning to observe indices of
muscle damage and growth hormone factor.

This experiment is to identify the effect of aid com-
bined with strength exercise and massage affecting mus-
cle injury marker and insulin-like growth factor: IGF-1.
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2. Study Method

2.1 Subject of Study

The object of the study is a male college student living
in Seoul, Republic of Korea who does not participate in
regular physical activities. There were total 20 members,
each 10 members of experimental group and 10 members
of control group to identify the effect of the experimental
aid. The final number of members is 16, excluding the
4 members who were absent or did not show active
participation Table 1.

Table 1. Physical characteristic of subjects (M + SD)

Group | N Age Height Weight Fat
(yr) (cm) (kg) (%)
EG 8 | 2250 | 17442+ | 7042+ | 18.85%
+1.25 3.11 4.20 2.50
CG 8 | 23.10 | 17455+ | 71.20+ | 17.58
+1.42 3.58 3.85 2.12

EG: Experimental Group
CG: Control Group

2.2 Muscular Strength and Massage
Program

The aid program for this experiment had 40 minutes of
strength exercise and 20 minutes of massage program,
total 24 strength exercises, 3 times a week, for 8 weeks.
The objects used free weight exercise using dumbbells
and stationary equipment for strength exercise. The pro-
cess of strength exercise included exercising dumbbell
curl, dumbbell kick-back, dumbbell lateral raise, lat pull
down, leg extension, and lying leg curl 3 sets each for the
rate of 50-60 % according to bench press IRM. There were
one-minute breaks between sets. The process of massage
started with cephalic, shoulder, abdomen, thigh to lower
leg and the pressure strength was applied enough not
to feel pain or discomfort. The massage started as low-
pressure and gradually increased to fair pressure Table 2 .

2.3 Measurement Factor

In order to identify the effect of treatment; combined
with strength exercise and massage related to factors
which were measured through a blood test before and
after with EG and CG. The factors were requested to a
specialized organization of nuclear medicine after blood
collection.
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Table 2. Treatment program

Category Type Methods
dumbbell curl, dumb-
Strenoth bell kick-back, dumb-
E ercgise Muscle bell lateral raise, lat pull
(IOmin) strength down, leg extension,
and lying leg curl
(1RM 50-60%, 3set)
Massage . . cephalic, shoulder,
(20min) Manipulation abdomen, thigh ,leg
Warm-up/
Cool-down Stretching Upper & Lovyer body
(5min) stretching

2.4 Data Processing

In order to identify the effect of the experimental aid,
PASW 18.0 statistics program was used. Descriptive sta-
tistics was proposed at each time interval for measure-
ment, and 2-way RGRM ANOVA was applied to identify
the effect of the experimental aid. The level of significance
was verified at p<.05.

3. Results

3.1 Chang in Muscle Injury Marker

Ammonia, which is one of the related factors of muscle
injury marker, has an interactive effect for F(1, 14) =
22.959, p<.001 in EG and CG Table 3. Phosphorus has
an interactive effect for F(1, 14) = 9.112, p<.01 Table 4,
Creatine Kinase (CK) for F(1, 14) = 5.802, p<.05 Table 5,
and Lactate Dehydrogenase (LDH) for F(1, 14) = 8.357,
p<.05 Table 6.

Table 3. Change of ammonia by the strength exercise and
massage for 8 week

Table 4. Change of Phosphorus by the strength exercise
and massage for 8 week

Source N df MS F P
group 112 1 112 571 462
error 2.738 14 .196

factor 153 1 JA53 | 7924 | 014
group*factor | .176 1 176 | 9.112 | .009
error 270 14 .019

Table 5. Change of ck by the strength exercise and
massage for 8 week

Source SS df MS F P
group 4.514 1 4.514 .017 .899
error 3778.855 | 14 | 269.918

factor 54.965 1 54.965 | 53.754| .001
grOUP™ | 933 | 1 | 5933 | 5.802 | .030
factor

error 14.315 14 1.023

Table 6. Change of ldh by the strength exercise and
massage for 8 week

Source SS df MS F P
group 6.015 1 6.015 .003 955
error 25651.238 | 14 | 1832.231

factor 37.570 1 37.570 5.730 | .031
grOUP™ | 5093 | 1 | 54793 | 8357 | 012
factor

error 91.794 14 6.557

3.2 Chang in IGF-1

IGF-1, which is one of the growth hormone factor, has an
interactive effect for F(1,14) = 15.363, p<.01l in EG and
CG Table 7.

Table 7. Change of IGF-1 by the strength exercise and
massage for 8 week

Source SS df MS F p Source SS df MS F P
group 3464 | 1 |3.464| .731 407 group | 3797.919 | 1 |3797.919 | .495 | .493
error 66.372 | 14 | 4.741 error | 107417.321| 14 | 7672.666

factor 4241 | 1 | 4241 | 18.185 | .001 factor | 1265.755 | 1 | 1265.755|21.887 | .001
group*factor | 5.354 1 |5354| 22959 | .001 group*

error 3065 | 12 | 233 2 ctor 888.484 | 1 | 888.484 | 15363 | .002
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Source SS df MS F P
group 3797.919 1 [3797.919 | .495 493
error 107417.321 | 14 | 7672.666
error 809.622 14 | 57.830

4. Discussion

This research was aimed to know how the 40 minutes
muscle workout and 20 minutes massage program which
was held for 8 weeks (3 times a week, 24 times total) influ-
enced the muscle injury markers such as phosphorus, cre-
atine kinase, LDH and insulin-like growth factor IGF-1.
To estimate muscle injury markers, the activity of muscle
enzyme in blood flow should be detected, and the muscle
enzymes are crucial since they influence the metabolism
process and supports support the muscle to build up the
energy.

Creatin Kinase (CK) is an enzyme that prevent the
body to lack of ATP when they are on the work out, and
it tends to be increased when people exercise!®. In 17 sug-
gested that the increase of CK and LDH activity level in the
blood is an indirect marker of muscle damage, and it can
ultimately help to afford basic information of if the muscle
was damaged due to the strong exercise intensity or not.
The result showed that the group which exercised and
had massage directly had the decrease of LDH, creatine
kinase, and phosphorus, which means that muscle work-
out and massage can positively prevent the muscle from
damage. Therefore, 8 weeks of muscle exercise and mas-
sage positively influence the muscle injury markers, and
it seems that it is available to recover the muscle enzymes
just like the enzymes before exercise. IGF-1 contributes to
the whole process of nervous cells and responds to various
forms of exercise!8. It increases in the brain and periph-
eral nerves after long time of exercise, and neurotransmit-
ters around brain vessel walls increase as well'.

IGF-1 is also known as the material which influences
the development and growth of tissues?’. The main rea-
sons why IGF-1 increases is the decrease of body fat,
decrease of body mass, increase of insulin and growth
hormones, etc?!. When people exercise for a long time,
growth hormones are secreted and it boosts the IGF-1s
to compound, and muscle contraction and develop-
ment of skeletal systems happen as well?2. According to
the preceding research?’, told that long muscle resistant
workouts can boost the secretion of IGF-1. In?* made 12
women over 65 years old to do regular aerobic and muscle
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exercises, and both of the exercises made the women to
have better IGF-1 than before. Nishida et al. also carried
a research by making healthy adults do the low-intensity
cycle ergometer for 60 minutes a day, 5 times a week, for
6 weeks, and the adults all had better IGF-1 than before.
Cassilhas et al. also had a research result which shows
that the elders who did high-intensity workout had more
concentrated IGF-1. In addition, Vega et al. made the
research participants to do both low and high intensity
workout, and the level of IGF-1 increased 28% when they
did low intensity workout, and 16% when they did high
intensity exercise.

In this research, the group which had muscle workout
and massage had higher level of IGF-1, which is an ele-
ment of growth hormone. Therefore, the muscle workout
and massage method do positively influence the IGF-1.

Therefore, it is concerned that the muscular activities
and massage are effective methods to induce the IGF-1 to
be actively secreted.

5. Conclusion

Fatigue initiation mechanism of muscle is highly related
with active capacity such as accumulation of metabolite
and depletion of energy substrate. Furthermore, muscle
injury marker that is shown after high-intensity exercise
can be improved through aid program from this experi-
ment. Strength exercise and massage are considered as
a medium for positive improvement of IGF-1, which is
used as a marker for myopachynsis and others.

6. References

1. National Statistics Office. 2013.

2. Ministry of Health and Welfare. 2011 National health sta-
tistics, Ministry of Health and Welfare. 2012.

3. Higuchi MT, Tamai S, Kobayashi T, Nakai. Plasma lipopro-
tein and apolipoprotein protiles in aged apanese athletes.
Medicine and Sports Science. 1992; 37:126-36.

4. Ross-Stewart L, Short SE, Terrance CA. A narrative review
of the relationships among imagery. exercise, and self-effi-
cacy. ] Imagery Res Sport Phys Activ. 2010; 5:1-29.

5. Kraemer WJ, Volek JS, Bush JA . Hormonal response to
consecutive days of heavy resistance exercise with or with-
out nutritional supple mentation. ] Appl Physiol. 1998;
85:1544-55.

6. Kraemer W], Ratamess NA. Physiology of resistance train-
ing: Current issues. Orthop Phys Ther North Am Exerc
Technol . 2000; 9:467-513.

Indian Journal of Science and Technology



Kim Do-Jin and Kim Jong-Hyuck

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Aizawa M, Iemitsu M, Maeda S, Otsuki T, Sato K, Ushida

T, Mesaki N, Akimoto T. Acute exercise activates local bio-
active androgen metabolism in skeletal muscle. Steroids.
2010;75(3): 219-23.

. Greenhaff PL, Constantin-Teodosiu D, Casey, Hultman

E. The effects of oral creatine supplementation on skeletal
muscle ATP degradation during repeated bouts of maximal
voluntary exercise in man. ] Physiol. 1994; 266(5):476-84.

. Tappan E Healing massage techniques. East Norwalk, CT:

Appleton and Lange. 1988.

Ernst E. Manual therapies for pain control: chiropractic and
massage. Clin ] Pain. 2004; 20(1):8-12.

Moyer CA, Rounds J, Hannum JW. A meta-analysis of mas-
sage therapy research. Psychol Bull. 2004; 130(1):3-18.
Fitzgerald SJ, Barlow CE, Kampert JB, Morrow JR, Jackson
AW, Blair SN. Muscular fitness and all-cause mortality:
Prospective observations. ] Phys Activ Health. 2004; 1:7-8.
Jurca R, Lamonte M]J, Barlow CE, Kampert JB, Church TS,
Blair SN. Association of muscular strength with incidence
of metabolic syndrome in men. Medicine Science Sports
Exercise. 2005; 37:1849-55.

Ro D-I. Effects of resistance training on cardiovascular risk
factor and 24 hours ambulatory blood pressure in pre- and
hyper-tensive subjects. Graduate School of Sungkyunkwan
University. 2011.

Field T. Massage therapy for infants and children. ] Dev
Behav Pediatr. 1995; 16:105-11.

Raastad T, Bjoro T, Hallen J. Hormonal responses to high
and moderate intensity strength exercise. Eur ] Appl
Physiol. 2000; 82:121-8.

Jennifer MS, Jeffry BB. Role of vitamin E and oxidative
stress in exercise. Nutrition. 2001; 17:809-14.

Carro E, Trejo JL, Busiguina S, Torres-Aleman I. Circu-
lating insulin-like growth factor I mediates the protective
effects of physical exercise against brain insults of different
etiology and anatomy. ] Neurosci. 2001; 21(15):5678-84.

Vol 8 (27) | October 2015 | www.indjst.org

19.

20.

21.

22.

23.

24.

25.

26.

27.

Reinhardt RR, Bondy CA. Insulin-like growth fac-
tors cross the blood-brain barrier. Endocrinology. 1994;
135(5):1753-61.

Willis PE, Parkhouse WS. The influence of insulin-like
growth factor-1 on protein turnover rates following exer-
cise in young and mature animals. Age. 1994; 17(4):111-8.

Allen DL, Monke SR, Talmadge RJ, Roy RR, Edgerton VR.
Plasticity of myonuclear number in number in hypertro-
phied and atrophied mammalian skeletal muscle fibers. ]
Appl Physiol. 1995; 78:1969-76.

Fan TD, Molina E, Gdato MC, Lang CH. Differential tis-
sue refulation of insulin-like growth factor-I content and
binding protein after endotoxin. Endocrinology. 1994;
134:1685-92.

Adams GR, McCue SA. Localized infusion of IGF-I results
in skeletal muscle hypertrophy in rats. ] Appl Physiol. 1998;
84(5):1716-22.

Vale RGDS, de Oliveira RD, Pernambuco CS. de Meneses
YPDSE Novaes JDS, de Andrade ADFD. Effects of muscle
strength and aerobic training on basal serum levels of IGF-1
and cortisol in elderly women. Archives of gerontology and
geriatrics. 2009; 49(3):343-7.

Nishida Y, Matsubara T, Tobina T, Shindo M, Tokuyama K,
Tanaka K, Tanaka H. Effect of low-intensity aerobic exer-
cise on insulin-like growth factor-I and insulin-like growth
factor-binding proteins in healthy men. International Jour-
nal of Endocrinology. 2010. p. 1-8.

Cassilhas RC, Antunes HKM, Tufik S, de Mello MT. Mood,
anxiety, and serum IGF-1 in elderly men given 24 weeks of
high resistance exercise 1, 2. Perceptual and Motor skills.
2010; 110(1):265-76.

Vega SR, Knicker A, Hollmann W, Bloch W, Struder HK.
Effect of resistance exercise on serum levels of growth fac-
tors in humans. Horm Metab Res. 2010; 42(13):982-6.

Indian Journal of Science and Technology | 5 -



	_GoBack

