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Abstract

High intensity of physical exercise in long period cause
muscle damage. Muscle damage in physical exercise can
occur due to muscle stretching followed by sarcomere
disruption. Muscle damage can be detected by measuring
several indicators or markers. Muscle protein efflux during
severe physical activities signed by increasing of LDH
(lactate dehydrogenase) and CK (creatine Kinase). Many
studies explained the effect of high intensity physical
exercise in long period to muscle damage, but only few
studies investigated the effect of high intensity exercise in
short period. The study aims to analyze the blood lactate and
creatine kinase serum after high intensity short period
physical exercise between elite and non-elite athlete.
Seventy-five participants involved in this research, they were
elite athletes (37) and non-elite athletes (38). All participants
perform Running -based Anaerobic Sprint Test (RAST) as a
high-intensity short period. The blood for lactate level and
creatine kinase measurement was taken as soon as they
finished the RAST. The study showed the minimum power
213 watts (non-elite) and 252 watts (elite). The maximum
power were 322 watts (non-elite) and 400 watts (elite). The
average of power were 263 watts (non-elite) and 317 watts
(elite). The fatigue index was 4.04 watts/sec (non-elite) and
2,80 watts/sec (elite). The blood lactate level was 6.96 (non-
elite) and 5.5 (elite). The serum level of creatine kinase was
241 (non-elite) and 198.8 (elite). The differences between
elite and non-elite athlete were found in minimum power
(p=0.049), maximum power (p=0.015), the average power
(p=0.025) and the fatigue index (p=0.015). There was no
difference of blood lactate (p=0.063) and serum level of
creatine kinase (p=0.241). It can be concluded that the high
intensity short period exercise not significantly to cause the
muscle damage both of elite and non-elite athletes, although

the power was different.

Keywords Blood Lactate, Creatine Kinase, Elite Athlete,
RAST

1. Introduction

Prolonged intense physical exercise raised the muscle
damage [1]. Previous study suggested muscle breakdown is
one of sources of muscle fatigue during a triathlon [2],
marathon [3] and resistance exercise [4]. Muscle damage in
physical exercise occur due to muscle stretching followed by
sarcomere disruption. The damage of cell membranes
resulted in impaired function. The muscle damage not only
occurs in skeletal muscles, but also in heart muscle. Study in
rat consequences that aerobic and anaerobic physical
activities performed for 10 days without any rest-day may
cause cardiac muscle damage. Physical activity may result in
hypoxia and systemic adaptation [5].

There are two mechanism of muscle damage during
exercise: mechanical and metabolic stress. The mechanical
stress occurs on muscle during exercise induced by stretching
of sarcomeres. When the contractile apparatus, muscle
cytoskeleton and sarcolemma-associated proteins stretch
over the maximal capacity, the sarcomere was disruptions
[6]. Muscle extent during eccentric exercise raised muscle
damage risk than either isometric and concentric exercise [7].
Loss of sarcolemma integrity followed by increasing of CK
activity and loss of muscle function. Abnormality
histological muscle structure was found following the
elevation of serum CK [8].

Muscle damage can be detected by measuring several
indicators or markers [9][10]. Muscle protein efflux during
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severe physical activities signed by increasing of LDH
(lactate dehydrogenase) and CK (creatine Kinase). Blood
lactate level is the common method to predict the aerobic
capacity [11]. Muscle damage can also cause an
inflammatory reaction which is characterized by infiltration
of inflammatory cells such as neutrophils and macrophages.
The infiltration of these inflammatory cells has been
implicated in producing secondary cytoskeletal disruptions
to eccentrically exercised muscle [12].

Athletes is an individual who do the physical activity in
the long period. Regular training and competition already do
in high intensity. High physical activity caused muscle
fatigue, muscle damage and muscle soreness. Many studies
suggested the effect of long period high intensity physical
activity to the muscle damage, but only a little study
suggested the effect of high intensity in a short period. The
aim of this study was to compare the power, blood lactate and
CK after short period high intensity physical activity between
elite and non-elite athletes.

2. Materials and Methods

2.1. Participants

The participants of this study joined voluntary by the fill
the approval questionary. Seventy-five male athletes
participated on this study, consist of 37 elite athletes and 38
non-elite athletes. The inclusion criteria of elite athletes were
the athlete who had been gold, silver and bronze medal in
national or international competition. The non-elite athletes
were student of Sport Faculty Universitas Negeri Semarang.
They were 16-31 years old elite athlete and 17-22 years of
non-elite athletes.

All participants were examined their healthy by physician
before test, included blood pressure, rest heart rate, cardiac
and lung function. The doctor decided whether the
participant can take the exercise or not. The medical team
was in standby during the test.

2.2. Running-based Anaerobic Sprint Test

Running Anaerobic-based Sprint Test (RAST) is a high
intensity exercise which done in short period. RAST was
conducted to determine anaerobic capacity of athlete
Participants undertakes a 10-15 minutes warm-up session
before main exercise. Participants runs at maximum pace
completed six 35 meter running track, with 10 seconds rest
allowed between each sprint track for turn around. The time
spend was measured for each running track. Total time was
summary of time spend to finished first -sixth tracks.

RAST was assessed by several parameters. The
parameters of RAST included maximum power, minimum
power, average of power, fatigue index and velocity. The

calculation of parameters was:

Velocity = (distance/time)
Power (P)= (body weight x distance?)/time®
Fatigue Index (FI)= (Pmax - Pmin)/total time

2.3. Creatine Kinase and Blood Lactate analysis

The creatine kinase levels were measured from the
peripheral blood. The blood was collected from brachial vein
in one hour after they finished the run. The blood was placed
in plain tube, transported to laboratory in the cool box. The
serum level of CK was measured by Elisa.

Blood lactate level is indirect marker fatigue or damage of
exercising muscle. Blood lactate was measured as soon as
they finish the running test. The blood was taken from
peripheral capillary. The determination of lactate used
@Accutrend Plus for lactate strips.

2.4. Statistical analysis

The data were collected includes the maximum power,
minimum power, average of power, fatigue index, velocity,
CK and blood lactate level. All data were exam the
normality and homogeneity. The difference of average
between elite and non-elite athlete was tested by one-way
Anova.

2.5 Ethical Clearance

The investigation was approved by the Universitas
Negeri Semarang Ethics Committee. The aim, purpose and
exam procedure were explained to give participant
understanding. All participants signed their written
informed consent to participate in the study. The study was
in agreements with the declaration of Helsinki of the World
Medical Association.

3. Result

The doctor recommended all participants to involved in
study by the healthy condition were good. The blood
pressure range between 100/60 mmHg — 140/90, while the
rest heart rate between 62 — 88 beats per minute. There were
not found the heart and lung disorder.



The minimum power, maximum power, average of and non-elite athlete were compared by one-way Anova to
power and fatigue index were presented in Table 1. The

Table 1. showed that the power of elite athletes higher than
non-elite athlete, while the fatigue index was opposite. blood lactate and the difference were presented in Table. 2

analyze the difference value. The value of creatine kinase,

The velocity was difference between elite athlete and
non-elite athlete (Figure 1.). Elite athlete faster than non-
elite athlete for all tracks. The peak of velocity was during
third track, both elite and non-elite athlete. The decline of
velocity was after the third track. The last track was the
lowest velocity (Figure,1).

Blood lactate and creatine kinase serum were evaluated
after anaerobic sprint test were presented in Table 2. The
average of blood lactate and creatine kinase between elite

Velocity

sl Elite athiete

e N elite atlete

Running based Anaerobic Sprint Test

Figure 1. The comparison of velocity during RAST

Table 1. The comparison RAST between elite and non-elite athlete

Elite athlete (n=37) Non-elite athlete (n=38) Difference of
_ _ average (p)
lowest highest | average lowest highest | average
value value value value
Minimum Power | 95 432 252 91 370 213 0.049
Maximum Power | 155 807 400 138 655 322 0.015
Average of Power | 117 520 317 112 473 263 0.025
Fatigue Index 0.70 8.88 2.80 0.90 13.42 4.04 0.015




Table 2. Blood lactate and Creatine Kinase serum level of elite and non-elite athlete after RAST

Elite athlete (n=37) Non-elite athlete(n=38) Difference of
_ _ average (p)
lowest highest | average lowest highest | average
value value value value
Creatine Kinase (U/L) 92 523 198,8 99 996 241 0.067
Blood Lactate 1 11.9 5.5 2.6 15.7 6,96 0.241

4. Discusssion

The purposes of this investigation were to examine the
effect of high intensity in short period of exercise to muscle
damage marker between elite and non-elite athlete. RAST
was chosen to examine the athletes because their
characteristic, high intensity in short period. RAST is a
practicable field test to estimate anaerobic capacity of
athlete [13],[14]. RAST is widely used to measure
anaerobic capacity in addition to the Wingate test. During
the RAST we can know the maximum and minimum power,
speed and fatigue index.

Our finding suggested the difference of minimum power,
maximum power and fatigue index, but not blood lactate
and creatine kinase level. The power and fatigue index of
elite-athlete were better than non-elite athlete. The elite
athletes get their achievement not only by the exercise
factor, but also their talent. The genetic factor role in the
determinant of elite athlete like ACTN3 [15], [16], [17].

Lactate is the end products of glycolysis anaerobic.
Lactate During intense or strenuous physical exercise blood
lactate level can rise to very high. The accumulation lactate
increased hydrogen ions concentration and corresponding
acidosis. It’s well known as a primary factor in muscle
fatigue. RAST is a test which finished in several minute.
Short activity may not cause accumulation of lactate. The
lactate level of elite athlete and non-elite athlete was no
difference. It might the elite and non-elite athlete were
trained athletes. The trained athlete had well adaptation
mechanism to eliminate lactate.

The rest time between the effort may related with CK
level. RAST was carried out by taking 6 tracks each 35
meters away, so that only required a short time to finish the
test. The interval between tracks was very short, which is 10

seconds. The length of the rest interval affects the increase
in CK levels in the blood, shorter rest intervals related to
higher CK [4].

The velocity of elite athlete higher than non-elite athlete
for all tracks. The peak of velocity reach on third track, and
then begin to decline. The last track was the slowest. The
velocity was affected on rises the serum creatine kinase.
Previous study suggested that fast velocity of eccentric
contractions produced higher serum CK activity than slower
actions for the same time under tension [18]. The increasing
of CK activity during fast velocity might been activated by
protein degradation signaling pathways (FOXO1 and
FOXO03) and elevate myostatin content in rat skeletal
muscle [19]. For concentric muscle actions, in which force
and velocity was inversely related, it is likely that a slower
movement speed would produce higher elevations in serum
CK. [4]. In related with the velocity during RAST, it
understandable that the average of CK of elite non-elite
athletes was higher than elite athletes.

Many factors influenced the release of CK included
gender, age, exercise type, genetic, exercise modality. The
degree of CK elevation depends on the type and duration of
exercise, i.e aerobic or anaerobic [5], eccentric or
concentric [20], [21], chronic or acute [22]. The nutrition
influenced the CK serum level related exercise by their
antioxidant role and suppressed the inflammatory response
[23].

The greater elevation of CK was found in those untrained
person [24], [25], [26]. It was understandable that no
difference CK and blood lactate level between elite and
non-elite athlete. In this study, the non-elite athletes were
recruited from student of sport faculty, so they were doing
the physical exercise regularly. The trained athlete had the
capability adaptation to mechanical and metabolic stress-
induced exercise. The muscle fiber proportion may different



between elite athlete and non-elite athletes, but the
increasing of CK following exercise-induced muscle
damage may not be related to muscle fiber proportions of
athletes [27].

However, this research still had some limitation. There
was no data about the diet of athlete and the intensity of
physical activity before test. In addition, CK serum level
only check in once measurement and no follow-up after
that. The previous study suggested that the CK serum level
was already exist after several days.

5. Conclusion

Blood lactate and creatine kinase serum level are indirect
marker of muscle damage. Blood lactate and creatine kinase
level increased after prolonged high intensity of physical
activities. The result of blood lactate and creatine kinase
serum level after RAST were not difference between elite
and non-elite athletes. It can be concluded that high intensity
of anaerobic physical exercise in short period may not cause
the muscle damage in athlete, both elite and non-elite.
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Abstract High intensity of physical exercise in long period cause muscle damage. Muscle damage in physical
exercise can occur due to muscle stretching followed by sarcomere disruption. Muscle damage can be detected by
measuring several indicators or markers. Muscle protein efflux during severe physical activities signed by increasing
of LDH (lactate dehydrogenase) and CK (creatine Kinase).

The study aims to analyze the blood lactate and creatine kinase serum after high intensity short period physical exercise
between elite and non-elite athlete. Seventy-five participants involved in this research, they were elite athletes (37)
and non-elite athletes (38). MEAN AGES OF THE PARTICIPANTS XXXXXX.

All participants perform Running -based Anaerobic Sprint Test (RAST) as a high-intensity short period. The blood
for lactate level and creatine kinase measurement was taken as soon as they finished the RAST. The study showed the
minimum power 213 watts (non-elite) and 252 watts (elite). The maximum power were 322 watts (non-elite) and 400
watts (elite). The average of power were 263 watts (non-elite) and 317 watts (elite). The fatigue index was 4.04



watts/sec (non-elite) and 2,80 watts/sec (elite). The blood lactate level was 6.96 (non-elite) and 5.5 (elite). The serum
level of creatine kinase was 241 (non-elite) and 198.8 (elite). The differences between elite and non-elite athlete were
found in minimum power (p=0.049), maximum power (p=0.015), the average power (p=0.025) and the fatigue index
(p=0.015). There was no difference of blood lactate (p=0.063) and serum level of creatine kinase (p=0.241).

It can be concluded that the high intensity short period exercise not significantly to cause the muscle damage both of

elite and non-elite athletes, although the power was different.

It is concluded that the high intensity short period exercise not significantly cause the muscle damage

elite and non-elite athletes groups, (although the power was different- kindly re-write the
sentence —not clear).

Keywords Blood Lactate, Creatine Kinase, Elite Athlete, RAST

(Many earlier studies had explained the effect of high intensity physical exercise in long period to muscle damage,
but only few studies investigated the effect of high intensity exercise in short period —

1. Introduction

Prolonged intense physical exercise raised the muscle damage [1]. Previous study suggested muscle breakdown is
one of sources of muscle fatigue during a triathlon [2], marathon [3] and resistance exercise [4]. Muscle damage in
physical exercise occur due to muscle stretching followed by sarcomere disruption. The damage of cell membranes
resulted in impaired function. The muscle damage not only occurs in skeletal muscles, but also in heart muscle. Study
in rat consequences that aerobic and anaerobic physical activities performed for 10 days without any rest-day may
cause cardiac muscle damage. Physical activity may result in hypoxia and systemic adaptation [5].

There are two mechanism of muscle damage during exercise: mechanical and metabolic stress. The mechanical
stress occurs on muscle during exercise induced by stretching of sarcomeres. When the contractile apparatus, muscle
cytoskeleton and sarcolemma-associated proteins stretch over the maximal capacity, the sarcomere was disruptions
[6]. Muscle extent during eccentric exercise raised muscle damage risk than either isometric and concentric exercise
[7]. Loss of sarcolemma integrity followed by increasing of CK activity and loss of muscle function. Abnormality
histological muscle structure was found following the elevation of serum CK [8].

Muscle damage can be detected by measuring several indicators or markers [9][10]. Muscle protein efflux during
severe physical activities signed by increasing of LDH (lactate dehydrogenase) and CK (creatine Kinase). Blood
lactate level is the common method to predict the aerobic capacity [11]. Muscle damage can also cause an
inflammatory reaction which is characterized by infiltration of inflammatory cells such as neutrophils and
macrophages. The infiltration of these inflammatory cells has been implicated in producing secondary cytoskeletal
disruptions to eccentrically exercised muscle [12].

Athletes is an individual who do the physical activity in the long period. Regular training and competition already
do in high intensity. High physical activity caused muscle fatigue, muscle damage and muscle soreness. Many studies
suggested the effect of long period high intensity physical activity to the muscle damage, but only a little study
suggested the effect of high intensity in a short period. The aim of this study was to compare the power, blood lactate
and CK after short period high intensity physical activity between elite and non-elite athletes.



2. Materials and Methods

2.1. Participants

The participants of this study joined voluntary by the fill the approval questionary. Seventy-five male athletes
participated on this study, consist of 37 elite athletes and 38 non-elite athletes. The inclusion criteria of elite athletes
were the athlete who had been gold, silver and bronze medal in national or international competition. The non-elite
athletes were student of Sport Faculty Universitas Negeri Semarang. They were 16-31 years old elite athlete and 17-
22 years of non-elite athletes.

All participants were examined their healthy by physician before test, included blood pressure, rest heart rate,
cardiac and lung function. The doctor decided whether the participant can take the exercise or not. The medical team
was in standby during the test.

2.2. Running-based Anaerobic Sprint Test

Running Anaerobic-based Sprint Test (RAST) is a high intensity exercise which done in short period. RAST was
conducted to determine anaerobic capacity of athlete Participants undertakes a 10-15 minutes warm-up session before
main exercise. Participants runs at maximum pace completed six 35 meter running track, with 10 seconds rest allowed
between each sprint track for turn around. The time spend was measured for each running track. Total time was
summary of time spend to finished first -sixth tracks.

RAST was assessed by several parameters. The parameters of RAST included maximum power, minimum power,
average of power, fatigue index and velocity. The calculation of parameters was:

Velocity = (distance/time)

Power (P)= (body weight x distance?)/time®

Fatigue Index (F1)= (Pmax - Pmin)/total time

2.3. Creatine Kinase and Blood Lactate analysis

The creatine kinase levels were measured from the peripheral blood. The blood was collected from brachial vein in
one hour after they finished the run. The blood was placed in plain tube, transported to laboratory in the cool box. The
serum level of CK was measured by Elisa.

Blood lactate level is indirect marker fatigue or damage of exercising muscle. Blood lactate was measured as soon
as they finish the running test. The blood was taken from peripheral capillary. The determination of lactate used
@Accutrend Plus for lactate strips.

2.4. Statistical analysis

The data were collected includes the maximum power, minimum power, average of power, fatigue index,
velocity, CK and blood lactate level. All data were exam the normality and homogeneity. The difference of average
between elite and non-elite athlete was tested by one-way Anova.

2.5 Ethical Clearance

The investigation was approved by the Universitas Negeri Semarang Ethics Committee. The aim, purpose and
exam procedure were explained to give participant understanding. All participants signed their written informed
consent to participate in the study. The study was in agreements with the declaration of Helsinki of the World
Medical Association.

3. Result



The doctor recommended all participants to involved in study by the healthy condition were good. The blood
pressure range between 100/60 mmHg — 140/90, while the rest heart rate between 62 — 88 beats per minute. There
were not found the heart and lung disorder.

The minimum power, maximum power, average of power and fatigue index were presented in Table 1. The Table
1. showed that the power of elite athletes higher than non-elite athlete, while the fatigue index was opposite.

The velocity was difference between elite athlete and non-elite athlete (Figure 1.). Elite athlete faster than non-elite
athlete for all tracks. The peak of velocity was during third track, both elite and non-elite athlete. The decline of
velocity was after the third track. The last track was the lowest velocity (Figure,1).

Blood lactate and creatine kinase serum were evaluated after anaerobic sprint test were presented in Table 2. The
average of blood lactate and creatine kinase between elite and non-elite athlete were compared by one-way Anova to
analyze the difference value. The value of creatine kinase, blood lactate and the difference were presented in Table. 2

sl Elite athiete

Velocity

e Non elite atlete

Running based Anaerobic Sprint Test

Figure 1. The comparison of velocity during RAST

Table 1. The comparison RAST between elite and non-elite athlete

Elite athlete (n=37) Non-elite athlete (n=38) .
- . Difference of average
lowest highest lowest highest P
average average
value value value value
Minimum Power 95 432 252 91 370 213 0.049
Maximum Power 155 807 400 138 655 322 0.015
Average of Power 117 520 317 112 473 263 0.025
Fatigue Index 0.70 8.88 2.80 0.90 13.42 4.04 0.015

Table 2. Blood lactate and Creatine Kinase serum level of elite and non-elite athlete after RAST

Elite athlete (n=37) Non-elite athlete(n=38) .
- - Difference of
lowest highest average lowest highest average average (p)
value value value value
Creatine Kinase (U/L) 92 523 198,8 99 996 241 0.067
Blood Lactate 1 11.9 55 2.6 15.7 6,96 0.241




4. Discussion

The purposes of this investigation were to examine the effect of high intensity in short period of exercise to muscle
damage marker between elite and non-elite athlete. RAST was chosen to examine the athletes because their
characteristic, high intensity in short period. RAST is a practicable field test to estimate anaerobic capacity of athlete
[13],[14]. RAST is widely used to measure anaerobic capacity in addition to the Wingate test. During the RAST we
can know the maximum and minimum power, speed and fatigue index.

Our finding suggested the difference of minimum power, maximum power and fatigue index, but not blood lactate
and creatine kinase level. The power and fatigue index of elite-athlete were better than non-elite athlete. The elite
athletes get their achievement not only by the exercise factor, but also their talent. The genetic factor role in the
determinant of elite athlete like ACTN3 [15], [16], [17].

Lactate is the end products of glycolysis anaerobic. Lactate During intense or strenuous physical exercise blood
lactate level can rise to very high. The accumulation lactate increased hydrogen ions concentration and corresponding
acidosis. It’s well known as a primary factor in muscle fatigue. RAST is a test which finished in several minute. Short
activity may not cause accumulation of lactate. The lactate level of elite athlete and non-elite athlete was no difference.
It might the elite and non-elite athlete were trained athletes. The trained athlete had well adaptation mechanism to
eliminate lactate.

The rest time between the effort may related with CK level. RAST was carried out by taking 6 tracks each 35 meters
away, so that only required a short time to finish the test. The interval between tracks was very short, which is 10
seconds. The length of the rest interval affects the increase in CK levels in the blood, shorter rest intervals related to
higher CK [4].

The velocity of elite athlete higher than non-elite athlete for all tracks. The peak of velocity reach on third track,
and then begin to decline. The last track was the slowest. The velocity was affected on rises the serum creatine kinase.
Previous study suggested that fast velocity of eccentric contractions produced higher serum CK activity than slower
actions for the same time under tension [18]. The increasing of CK activity during fast velocity might been activated
by protein degradation signaling pathways (FOXO1 and FOXO03) and elevate myostatin content in rat skeletal muscle
[19]. For concentric muscle actions, in which force and velocity was inversely related, it is likely that a slower
movement speed would produce higher elevations in serum CK. [4]. In related with the velocity during RAST, it
understandable that the average of CK of elite non-elite athletes was higher than elite athletes.

Many factors influenced the release of CK included gender, age, exercise type, genetic, exercise modality. The
degree of CK elevation depends on the type and duration of exercise, i.e aerobic or anaerobic [5], eccentric or
concentric [20], [21], chronic or acute [22]. The nutrition influenced the CK serum level related exercise by their
antioxidant role and suppressed the inflammatory response [23].

The greater elevation of CK was found in those untrained person [24], [25], [26]. It was understandable that no
difference CK and blood lactate level between elite and non-elite athlete. In this study, the non-elite athletes were
recruited from student of sport faculty, so they were doing the physical exercise regularly. The trained athlete had the
capability adaptation to mechanical and metabolic stress-induced exercise. The muscle fiber proportion may different
between elite athlete and non-elite athletes, but the increasing of CK following exercise-induced muscle damage may
not be related to muscle fiber proportions of athletes [27].

However, this research still had some limitation. There was no data about the diet of athlete and the intensity of
physical activity before test. In addition, CK serum level only check in once measurement and no follow-up after that.
The previous study suggested that the CK serum level was already exist after several days.

5. Conclusions

Blood lactate and creatine kinase serum level are indirect marker of muscle damage. Blood lactate and creatine
kinase level increased after prolonged high intensity of physical activities. The result of blood lactate and creatlne
kinase serum level after RAST were not difference between glite and non-elite athletes. It can be concluded that
intensity of anaerobic physical exercise in short period may not cause t%
muscle damage in athlete, both elite and non-elite.
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INTENSITY OF ANAEROBIC PHYSICAL EXERCISE IN SHORT

AND NON —ELITE.
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Abstract  High intemsity of physical exercise in long
penod causes muscle damage. Muscle damage in physical
exercise can occur due 1w muscle sretchmg foBowed by
sarcomere distuption. Mascle damage can be detected by
measuring severl indicators of markers. Muscle protein
efflux during scvere physical activities signed by the
ncrease of LDH (lactate detrydrogenase ) and CK ( Creatine
Kmase). Many studies explamed the effect of high
imensity physcal exercise in long period co muscle
damage. but only few studies mvestigated the effect of high
infensity exercise I shon pericd. The parpose of research
s 10 analyze the high mtensity shon penod exercise oo
blood kactate and creatne kinxse serum between ehise and
nam-clite mhlcte. The post 1est caly group design study was
conducted to nech the aims of rescach Seventy.five
participants mvolved m this rescarch and they were clite
athletes (0737) and noo-clie athletes (n=38). The clite
athletes were 24.71 + 4.753 years old, while the non-clite
athletes were 20,19 = 1619 years obd All participants
perform Runming -based Anaerobsc Sprint Test (RAST) as
2 high-miensity short period exercise. The velecity of
athletes was calcuolated for cach running track. The blood
for lactate level and creatine kinase (CK) measurement was
1zken as so0n as they fimshed the RAST. The blood Iaciate
Jevel was 6.96 mmol'L (noaclite) and 5.5 oomol/L (eliscy
The serum level of CK was 24! (nomeclite) and 1988
(eBte). Both of elite and nonelite CK level were higher
than normal value. There was no difference i blood lactate
(p~0.063) and serum level of CK {p~0.241) between elite

and non-clite athlete. The comclusion was the blood lactate
and CK serum level afier high intensity shont penod
mcreased higher than the sormal salue. There was sot
difference between elite and nom-clite athletes, suggesting
that the clite and nan-clite athicses put i the same effortin
performeng and ranning the test. The recommendation of
this research is that the high intensity short penod exervise
should be altermnatively implemented to avoid muscle
dumage to athlete.

Keywords Blood Lactate. Creatine Kinase, High
Intensity Exercise

1. Introduction

Prolonged intense physecal exercise mised the muscle
damage [1]. Previous stody suggested muscle breakdown
is one of the sources of muscle fatigue during a tnathlon
12} warathon [3] and resistance exercise [4] Muscle
damage m physical exercise occurs doe 1o muscle
stresching followed by sarcomere dsnption. The damage
of cell membranes resulted i umpaired fanction. The
muscle damage not ooly cccurs @ skebetal mrascles, but
also in beart muscle. Study in rat consequences that
aerobic and anacrobic physical activities performed for 10
days without any rest.-day may cause cardiac muscle
dumage Physical activity may result @ hypoxia and




82

systemic acdapeaticn [3]

There are two mechanssm of muscle damage dunng
exervise:  mechanical aod  nxtabolic  stress  The
mechanucal stress occurs on muscle dunng exercise
induced by stretching of sarcomeres. When the contmctile
apparntus, muscle cyloskeleton and
sarcolemuma-associsted proteins stretch over the maximal
capacity, the sarcomere was disruptons [ 6]. Muscle extent
during eccentne exervise rused muscle damage nsk than
cither ssometric or comcentne exercise [7] Loss of
sarcoleryma  integnty  followed by moressing of (K
actrvity and loss of mmscle function.  Abnormality
histologieal muscle structwre was found following the
elevation of serum CK [8].

Muscle damape can be detected by measuring seveml
indicatoes or markers [9)(10). Muscle proten efffux
during severe physical activities signed by the mcrease of
LDH (lactate dehvdrogenase) and CK (Creatine Kmase).
Bivod lactate Jevel is 2 common method for predicting the
aerobic capacsty [11]. Muscledun;er.ahncuuen
inflammatory reaction  which is  chamctenzed by
mﬁhmmo(mﬂlnmaycelksﬂumﬁsmd
macrophages. The infiltration of these inflammatory cells
has been implicated in producing secondary cytoskeletal
distuptions 10 eccentrnically exescised muscle [12].

Several studies ca the effect of high-mensity exercise
over o long pencd, ie. all our nming, Somg distances
swimming, marathon, have been performed 1o observed
the metabolic change. The metabolic changes i exercise
markers such 2 oxygen consumption, blood lactate. and
creatine kinase were analyzed in swimmers [13]. nuners
[14] and endurance athletes {1 5]

Athlete 1s an individual who do physical activity in the
long penod. Regular trainmg and competition have
abready been dooe in high intensity. High physical activay
caused muscle fatigue, muscle damape and nmuscle
soreness. Many studies suggested the effect of long peniod
high intensity physical activity on the muscle damage, but
only a liathe study suggested the effect of high inteasity in
4 short penod. The aim of this study was to compare the
power, blood lactate and CK afier short pericd high

2. Materials and Methods

2.1 Purticipants

The participants of this stady joined vohmuasly by the
fill the spproval guestionary. Seventy-five male athletes
pasticipated w this study, consist of 37 elie athletes and
18 noo-clite athletes. The inclusion critenia of elite
athletes were the athlete who had been gold, silver and
bronze medal in national or intematonal competition. The
non-clite  shietes were swdents of Sport  Faculty
Umiversitas Negeri Semarang. They were 16:31 years old
of elite mhiete and 17-22 years of non-clite athletes.

Crestise Xinase sl Blood Lactate on High Imensiry Shart Persod Exerise

All participants were examéned by physician befare
lung function. The doctor decidod wiether the participant
cun take the exercise or not. The medical team was in
standby during the test.

1.2, Exercise Protocel

Rumning Anacrobic-based Spram Test (RAST) is a hugh
imensity exercise which i1s done = short penod. RAST
was conducted 10 determuine anacrobic capacity of athiete.
The cxam begen with 1015 memutes warm.up session
bedore main exervise. Panticipants take a starung position
behind the start line. Participant runs &1 maxivmm pace
completed six 15 meter rumming tracks, with 10 seconds
rest allowed between cach sprnt track for tum around.
The ume spend was measured for cach runming wack.
Total time was summary of time spend to finished
firstsixth tracks. Velocity was calculsted for cach mack,
which was the distance (35 meter) divided by the track's
travel time

13, Creatine Kinase and Blood Lactate Analysis

The CK levels were mensured from the peripheral
blood. The blood was collected from brachial vein in one
hour afier they finished the run. The blood was placed in
plam tube without EDTA, tansported to laboratory in the
cool box. The serum level of CK was measured by Elisa.

Blood lactate kevel is indrect marker fatigue oc damage
of exercismg nuscle. Blood betate was measured as soon
as athicte finished the ruoning test. The blood was taken
from peripheral capillery. The determination of hictate
weod @iccutrend Plus for lactate strips.

2.4, Statistical Analysis

The data were collected, inclading the velocsty, CK and
blood lactate fevel. The valoe was presented as mean =
SD. All data were exam by the pommlity and
homogeneity test. By the normal and bomogeoous data,
the difference of average between cle and non-elite
athlete was tested by one-way Anova.

L5, Ethical Clearance

The investigaton was upproved by the Umversitas
Negeri Semanang Ethics Committee. The sim. purpose
and exam procedure were explained to belp paticipam
understanding. Al pasticipants  signed  thew  wmatten
nformed consent to participate m the study. The stady
was i agreements with the declaration of Helsinki of the
World Medical Association.

3. Result
The medical doctor recomumended that all participants.
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be involved in study if they are in good beslth. The blood
pressure mnge between 100/60 mmHg - 140°90 mmHg.
No one was oot found %o have heart und lung disorder.
Age, body height. body weight, body mass index and rest
heart rate of participants sre presented m Table 1.

and Spoets Scicaces X6y 1081-1086, 2021

non-clite athlete were compared by one-way Asova
analyze the difference value. The vakae of creatine kinase,
blood lactate and the difference were presented in Table 2

Tahle | The Chaescrematic of Fasscrpent

The velocity was different between elite athlete and “:_';::"' "-‘::;:'“"
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4. Discussion

A kind of sport had a characteristic motor skill. e,
sprint for soccer, vertical jump for volleyball and
haskethall player. power of arm for badminton player. ete.
The motor skills can be truzoed by various training models,
for example, 4 wecks sprint tmining enhanced verncal
jump height of volleyball players [16]. Spont trining was
conducted i bigh intensity but anly in severl secomds.
The parposes of this imvestigation wore 1o exanune the
effect of high ntensty in shont penod of exercise on
muscle damage marker between elite and non-clite athlete.
RAST was chosen w examune the athletes because of the
high intensity m short penod. RAST isa ) field
test to estimate anacrobic capacity of ahiete [ITL[I8]
RAST is widely used to measure anacrobic capacaty in
additron 10 the Wingate test. During the RAST we can
know the maximum and minimum power, velocity and
fatigue index.

The ebte athletes get thesr achievement not only by the
exercise factor, bot also their talent. The genetic factor
mle in the determinant of chise athlete Iike ACTNS [19],
{20}, 121). The clite athlete and noo-clise athlete differ in
terms of level of competition. The difference in the level
of competition is the implication of the difference in the
frequency of training per woek [22] Gene, training and
strong competitive mentality factors simmltancously form
an elite athiete.

Lactate is the end produces of glycolysis anscrobec.
Blood lectate commonly imcreased afier intensive exercise
{14} Dumng intense or strenuous physecal exercise blood
lactate level can nse to very high. The accumulation
comresponding acidosis. It is well known as 3 primary
factor in muscle fiatigue. RAST is a test which finished in
several minute. Shont activity may not cause accumulation
of lactate. The lnctste level of else athlete and non-clite
athlete was po difference. The clite and non-elite athlete
were trained athletes. The tramed wmhiete had well
adaptation mechanism to eliminate lactate.

In companison with the normal value, the leve! of (K
was higher, both dlite and non-clite athlete. Normal (X
levels range from 35-170 WL [23]. High CK levels during
excrvise ane intended W ensure the availahility of energy
for muscle comtraction. The high CK serum levels,
withowt the other markers. do not necessanly indicate
muscle damage. In strenuous exercise, serum CK may
incrense too ar three times higher than normal m the
resting condition [15].

The rest time between the effonr may related with CX
level. RAST was carried out by taking 6 tracks each 33
meters away, so that only required 4 shant time W finish
the test. The interval between tmcks was very short, which
is 10 seconds. The lengrh of the rest interval affects the
increase m CK lovels m the bloed, shoster rest imtervals
related to hugher CK [4].

Creatise Kinsse sad Blood Lactate on High Ioenaty Short Persod Exescise

The velocity of elite athleze 1s hgher than non-elite
athlete for all tracks. The pesk of velocity reaches on thind
track, and then begins to decline. The last track was the
slowest. The selocity was affected oo rises the serum
creatine kinase. Previous study suggesied that fast velocity
of eccentric contractions prodoced higher serum CK
actrvity than slower actions for the same tme under
mn[’d[.‘lhmugofﬁ-mmydmgﬁn
velocity muight be activated by prosein degradation
signaling pathways (FOXO1 MFOXO})mdde\m
myostatin content in mat skeletal muscle [25). For
concentric muscle actions, in which force and velocity
was imversely related, it i likely that a slower movement
Qeedwuldpm&:uhghadevmunmm(‘x.[ﬂ

relabon o the wvelocity during RAST, it is
Mkdﬂhnwof“ofdumlm
athdetes was higher than clite athletes.

Many factors mfluenced the release of CX mncluded
gender, age, exercise type, penetic, excrcise modality. The
degree of CK elevation depends on the type and duration
of exervise. ie. aerohic or mnacrobic [5], eccemtric or
concentric [26], [27), chronic or scute [28]. The natrition
influenced the CK serum level related exercese by their
antioxicant  role and  suppressed  the  inflammatory
respomse {29).

The greater clevatiom of CK wus found in those
umrained persom {30], [31), {32]. It was understandable
that there is no difference m CK and blood betate level
between clite and noo-clste athlete In this stody, the
non<lite athletes were recrusted from student of sport
foculty, so they did physical exercise regulady. The
trained athlete had the capahility adaptation 10 mechanical
and metabolic stress-induced exercise. The muscle fiber
groportion may be diffcrent between clite athlete and
non-chite athletes, but the increase of CK following
exercise-induced muscle damage may not be related o
muscle fiber propostions of athictes [33].

However, thas research still had some limitatson. There
was no deta about the det of athlete and the miensaty of
physical activity before test. In addition. CK seram level
omly check m once measurement and no follow-up after
that. The previous stody suggested that the CK seram
level was already exist afier several days.

5. Conclusions

Blood lactate and CK seram leved are indirect marker of
muscle damage Established study appear that blood
Iactate amd CK level mocreased afier prolonged high
mtensity of physical activities. The high intensity short
peniod phiysical exercise increased blood lactate and CX
serum level higher than the normal value. There was not
difference between clite and non-elite athletes, suggesting
that the clite and noo-clite athlctes put i the same effort
in performing and running protocol. From the results of
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exervise i a short time to improve motor skills without
fear of muscle damage.
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