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The Effectiveness of Complex Training to Develop
Muscular Power in the Light of Genetic Diversity of
Angiotensin-Converting Enzyme (ACE) on the
Numerical Level in Triple Jump
"Dr/ Mohammed Al-Sayed Mostafa Awad

The objective of the
current research was to identify
the effect of using a program of
complex training in the light of
genetic diversity of
Angiotensin-Converting
Enzyme  (ACE)  through
knowing the effect of using the
complex training on muscular
power of legs, arms and the
level of numerical level in the
triple jJump event in the light of
genetic diversity (ACE). The
researcher applied the
experimental method to a
sample of (18) students in the
4™ grade specialized in training
field and track events, Faculty
of Physical Education for
Boys, Zagazig University,
divided into two experimental
groups representing the 1%
experimental group of (8)
students  characterized by
having ACE/ID gene and the
2" experimental group of (10)
students  characterized by
having ACE/DD gene. The
research tools included

muscular power, the numerical
level in triple jump event and
the content of the complex
training program.

Results:

1-  The proposed complex
training program had a
significant positive effect at
0.05 significance level on
muscular power of legs and
arms and the level of numerical
level in the triple jJump event in
student of the 1% experimental
group having ACE/ID gene
and the 2" experimental group
having ACD/DD gene.

2-  There were significant
differences at 0.05-
significance level between the
two post-measurements of the
1% and 2" experimental groups
in muscular power of legs and
arms and the numerical level of
triple jump in favor of the 2"
experimental group having
ACD/DD gene.
Introduction  and
problem:

research
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The athletic individual
needs the suitable gene to
reach the top level of the sport.
One of the most important
genes has been discovered and
called ACE gene as it is
associated with angiotensin-
converting enzyme which is
active in muscular tissues to
regulate blood flow and hence,
it affects physical performance.

Hopekins, (1998),
Montgomry, (1998) and
Tsianos, et al, (2004)
indicated that ACE gene was
important and associated with
the athletic field. They added
that each individual had a type
of genetic diversity of ACE
gene as there were the long
ACE Il gene (Insertion), the
short  ACE DD gene
(Deletion), the ACE ID gene as
the diversity (1) is longer than
the diversity (D) by (287) base
pairs.

Tsianos, et al., (2004)
added that there was a
correlation between genetic
diversity of ACE/l gene and
performance of endurance
athletes whereas the genetic
diversity of ACE/D gene was
correlated with the
performance of speed and
muscular strength athletes.

Complex training is
considered as a blend of power

and speed exercises to reach
the optimal performance as the
player gives the maximum
results within the shortest
possible time, moreover, it is
one of the major training
techniques used by athletes.
Ebben, et al., (2002)
indicated that the complex
training was weight exercises
with high intensity followed
directly by plyometric
exercises to improve one
physical characteristics that
was muscular power that one
weight set should be performed
first then one plyometric set to
be  followed within a
mechanically similar training
series i.e. the muscular groups
used in weight exercises should
be the same muscular groups
used in plyometric exercises.
The triple jumper needs
enough strength for all muscles
contracting joints of thighs,
knees and ankle to push the
body in the required direction
as the explosive power is
considered as the  most
important supports on which
this  skill acquisition and
mastery is built so it is an
attribute combining the power
and speed since jumps need a
specific speed together with
pushing power of common
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amount controlled by
performance requirements.

The researcher noticed
through his scientific and
practical experience in
teaching and training field and
track events to students at
Faculty of Physical Education,
Zagazig that students in the 4™
grade at the faculty have been
unable to achieve high
numerical levels in the triple
jump event, however, they
studied it practically in
previous years at the faculty
meaning that there was a
problem  needing  suitably
scientific solutions and the
researcher suggested that one
of the reasons leading to not
achieving numerical levels in
such event might be due to
lacking muscular power of the
lower limbs i.e. legs in
students.

Also the researcher
noticed through his perusal of
scientific studies and web sites
and to the Ilimits of his
information that Arab and
foreign  studies have not
introduced the complex
training in the light of genetic
diversity of triple jumpers and
its effect on muscular power of
the lower limbs (legs) and
consequential development of

the numerical level in the triple
jump event.

In this respect Mohammed
Sobhi Hassanein (2002)
indicated that the athletic
champion was limited to what
he had inherited whatever the
training programs and the
athletic practice were perfect as
they could not make a
champion from anybody free
from factors of superiority and
creativity.

From the foregoing the
researcher decided to establish
a training program for complex
training to develop muscular
power of legs and arms in the
light of genetic diversity of
angiotensin converting enzyme
(ACE) to improve the
numerical level in the triple
jump event for students in the
4™ grade at Faculty of Physical
Education for Boys, Zagazig
University.

Research objectives:

The purpose of the
current investigation was to
recognize the following:

1-  The effect of using
complex training on the
muscular power of legs and
arms in the light of genetic
diversity of (ACE).

2- The effect of using
complex training on the
numerical level in the triple
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jump event in the light of
genetic diversity of (ACE).
Research hypotheses:

1-  There are significant
differences between the pre
and post-measurements of the
1% experimental group of (ACE
ID) gene and the 2™
experimental group of (ACE
DD) gene in muscular power
of legs and arms and the
numerical level in the triple
jump event in favor of the post-
measurement.

2-  There are significant
differences between the two
post-measurements of the 1
and 2" experimental groups in
muscular power of legs and
arms and the numerical level in
the triple jump in favor of the
2" experimental group having
ACD/DD gene.

Research procedures:
Method:

The researcher applied
the experimental method for
suiting the nature of the
research by using the
experimental layout of two
experimental ~ groups  and
conducting the pre and post-
measurements.

Research sample and
population:

The research population
was students in the 4™ grade

specialized in training field and
track events at Faculty of
Physical Education for Boys,
Zagazig University in the 1%
term in 2015/2016 academic
year amounting (25) students.
After  excluding  students
participating in the pilot study
of (7) students, the researcher
have selected the main research
sample of (18) students
intentionally by (72%) of the
research  population.  The
researcher classified the main
research sample into two
experimental groups
representing the 1%
experimental group of (8)
students having ACE/ID gene
and the 2" experimental group
of (10) students having
ACE/DD gene.

Normality of distribution
of the research sample
individuals was computed in
variables of growth, muscular
power and the numerical level
in the triple jump that may
effect on the experimental
variable.

Also the researcher
found out equivalence between
the 1% and 2" experimental
groups in the above variables
under investigation as shown in
Tables (1 & 2).

Table (1)
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Significance of differences between the 1% and 2" experimental
groups in rates of growth, height and weight and the numerical
level in the triple jJump

differences at (0.05)
gnlflcance level between the
and 2" experimental groups

|n rates of growth (age, height

1% experimental | 2" experimental
. . group ACE/ID group ACE/DD t
variable Units _ n=8 _ n=10 values
X SD X SD
Age yr. YY) oY L EA YYVY | .oV « V)
Height cm Yo ¥y [ £Yo [ YVi. [ £.9) K
Weight kg VYo | Y14 [ VYAY [0 K
N}Jme_rical level in | m Vor. .Yy V. vo CFA YA
triple jump
Tabulated t value at 0.05 significance level = 2.120
Data in Tale (1) show and weight) and the numerical
that there are no significant level in the triple jump

meaning that the two research
groups are equivalent in such
variables.

Table (2)
Significance of differences between the 1% and 2" experimental
groups in muscular power of legs and arms under investigation

Q—
1" experimental | 2" experimental
. . roup ACE/ID roup ACE/DD t
Variables Units | ° ri,: 8 ‘ ﬁ - 10 values

X SD X SD

Muscular power of legs | cm | yq yo | ¢ \1 | YA YA | £ €Y o)

on the vertical axis : . . : :

Muscular power of m

legs on the Y.y Y ASER Vo A

horizontal axis

Distance of 3 hops m 1 AY Y. 1 9. . vy s

on the right ) ) ) ) )

Distance of 3 hops v ¥ T LY £y . of

on the left ) ) ) ) )

Muscular power of o . oY o VY . 04 T

arms . . . . .

Tabulated t value at 0.05 significance level = 2.120
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Data in Table (2) illustrate that
there are no significant
differences at (0.05)

significance level
between the 1% and 2™
experimental groups in

muscular power of legs and
arms indicating that the two
experimental ~ groups  are
equivalent in such variables.
Tools of collecting data:

l. Muscular power tests:
1- Stand vertical jump

2- Stand broad jump test.
3- 3 hops right/left.
4- 3kg medical ball push

. Measurement of the
numerical level in triple jump:
The numerical level in
the triple jump event was
measured according to what
stated in the international law
of immature athletics.
II. Biochemical
measurements under
investigation:
- A blood sample of
(5cm) was taken from each
student to carry out the
necessary analyses by
Polymerase Chain Reaction
(PCR) that is a laboratory
technique depending on in
vitro multiplication of
reduplication of (DNA) nucleic

acid so it is a biological
technique for cloning a specific
piece of the nucleic acid and
multiplication of it to be able to
conduct extra medical
measurements and
examinations and such
measurements were done at
Faculty of Medicine, Zagazig
University.

- Measurement of
percentage of cholinesterase by
using Spectrophotometer.

- Measurement of
percentage of total protein in
blood by using
Spectrophotometer.

The proposed complex training
program:

l. The program
objectives:

1- Improving muscular
power of legs and arms.

2- Improving the

numerical level in triple jump.

Il. Bases of placement of
the program:

- Suitability  of  the
selected exercises in the
training unit for the research
sample individual abilities.

- Diversity of
performance of exercises in the
training unit to make the
student not feel of boredom.

- Performing  extension
and flexibility exercises at the
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beginning of the daily training
unit.

- Considering the
principle of integration of
exercises of (legs, arms and
trunk) to achieve most possible
benefit.

- The daily training unit
included weight and
plyometric exercises for the
upper and lower limbs taking
into account always starting
with  weight exercises to
stimulate the greatest muscle
group to be used directly in
plyometric exercises.

- Giving a positive rest
interval between each group
and another for 1 m to 3 min.

- The researcher used the
interval training method with
its both parts of low and high
intensities within the proposed
training program.

Load intensity:

Foran, (2001) indicated
that weight and plyometric
exercises should be graded
from low to medium and high
intensities and in each phase
the form of exercises should be
changed according to the
intensity to reach a higher level
of performance.

In the light of
foregoing, the  researcher
defined the intensity of the

training load by 60% of the
maximum load the student
could endure. The load
intensity in  the proposed
training program should not
exceed 90%.

The size of load
(repetition and sets):

Abu Al-Ella  Abdel
Fattah and Ahmed Nasr (2003)
showed that the size of weight
and plyometric exercises for
the young should be in the
range from (10 to 20)
repetitions in one set and the
number of sets should be in the
range between (5 and 8) sets.
Internal rest intervals:

The majority of
scientific references
specialized in weight and
plyometric exercises agreed
that the rest interval should be
till recovery and from this
point, the researcher outlined
the rest interval among sets
between (1 and 2) min.

Time distribution of the
complex training program:

- The time period of the
training program was (8)
weeks.

- Time of the training
unit was (90) min.

- Rate of training was (3)
units per week.
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- The training program
included (24) units.

- Total time of the
program was (36) hr.

On the basis of the
foregoing the content of the
proposed training program to
develop muscular power of
legs and arms and the
numerical level in triple jump
was placed and prior to
application, the program was
presented to a group of experts
in field and track events and
athletic training who agreed by
(80%) on the validity of the
program for application.
Pre-measurements:

The researcher
conducted the pre-
measurements of individuals of
the two experimental groups
from 4/10/2015 to 7/10/2015 in
muscular power and the
numerical level in triple jump.
Applying the proposed
program of complex training:

The content of the
proposed program of complex
training was applied to
individuals ~ of  the 1
experimental group having
(ACE/ID) gene and the 2"

experimental group having
(ACE/DD) gene from
11/10/2015 to 5/12/2015 for
(8) weeks by (3) training units
a week after the end of the

college day.
Post-measurements:

The researcher
conducted the post-

measurements of individuals of
the first and second
experimental groups in
muscular power and the
numerical level in triple jump
from 7/12/2015 to 9/12/2015
with the same order and
conditions of the pre-
measurements.

Presentation and discussion of
results:

I- Presentation and
discussion of results of the 1%
hypothesis stating “there are
significant differences between
the pre and post-measurements
of the 1% experimental group
having (ACE/ID) gene and the
2" experimental group having
(ACE/DD) gene in muscular
power of legs and arms and the
numerical level of the triple
jump event in favor of the post-
measurement”.
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Table (3)

Significance of differences between the pre and post-
measurements of the 1 experimental group of ACE/ID gene
in muscular power of legs and arms and the numerical level

in triple jump n=8

Pre- Post- t
variables Units | measurement | measurement values
X SD X SD

Muscular power of | cm
legs on the vertical Yae | e EY.YV Y1 Y
axis
Muscular power of | m
legs on the VAY ey Yo | e Ve
horizontal axis
Distance of 3 hops | m TAY | are voe |y |hay
on the right
Distance of 3 hops | m vyt | era | viea | e [y
on the left
Muscular power of | m ot | . oY TYr | YA | Y oeax
arms
The - numerical | m— 1y ¢ F ey [y oy | orax
level in triple jump

Tabulated t value at 0.05 significance level = 2.365

* Significant at 0.05 level.

Data in Table (3)
illustrate  that there are
significant differences at 0.05-
significance level between the
pre and post-measurements in
muscular power of legs on the
horizontal axis and the

muscular power of arms and
the numerical level in the triple
jump event in favor of the post-
measurement but there are no
significant differences in the
other variables.
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Table (4)
Significance of differences between the pre and post-
measurements of the 2" experimental group of ACE/DD gene in
muscular power of legs and arms and the numerical level in triple

jump  n=10
Pre- Post- t
Variables Units | measurement | measurement Values
X SD X SD

Muscular power of | cm
legs on the vertical VAYA | €&y | vy | Y YY | £)4*
axis
Muscular power of | m
legs on the YooY cNe L YYA L e | oV
horizontal axis
Distance of 3 hops | m A |y | v | oyt | erax
on the right
Distance of 3 hops | m vev | gy | vae | vy | govx
on the left
Muscular power of | m | oo | oq | 1y1 | ve | 1.ex
arms
The - numerical |m |y v | en |yl e | Ay
level in triple jump
Tabulated t value at 0.05 significance level = 2.365
* Significant at 0.05 level.

Data in Table (4) show The researcher

that there are significant
differences at 0.05-significance
level between the pre and post-
measurements of the 2"
experimental group in
muscular power of legs and
arms and the numerical level of
the triple jump event in favor
of the post-measurement.

attributed the improvement in
muscular power of legs and
arms and the numerical level in
the triple jump event in
individuals of the two
experimental groups to the
effectiveness of the proposed
complex training  program
containing a sort of weight and
plyometric exercises for the
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upper and lower limbs where
weight exercises were
considered to be initiated first
followed by plyometric
exercises to stimulate the
greatest number of muscle
fibers. Also training loads were
rationalized to match the nature
of the research sample. This
result agreed with that of
Donald Chu (2000) who
indicated that the complex
training with weight exercises
followed directly by explosive
plyometric training serving to
get the maximum benefit from
resistance training in
performing  the  explosive
exercise as the resistance
training stimulated the nervous
system greatly with the result
that more muscle fibers were
stimulated and used in the
explosive exercise and
consequently, the  greatest
possible benefit was gotten
when performing jump events
in athletics.

Also this result agreed
with  that of Mahmoud
Mohammed Essa (2006), Nada
Hamed Rammah (2008) and
Mohammed Kamal Amish
(2013) indicating the
effectiveness of using the

weight and plyometric
complex training in improving
the muscle power and the
numerical and technical levels
in individual sports players.

Mohammed Hassan
Allawi (1994) and Adel Abdel
Basir (2005) were in agreement
that the improvement of special
physical characteristics was
highly correlated with the
development of motor skills in
athletes.

Bastawisi Ahmed

(1997) and Abdel Rahman
Zaher (2001) added that
muscular power of legs had a
greatly active role in achieving
high achievement levels in
jumping events including the
triple jump event. Hence, the
validity of the 1° hypothesis is
verified.
Il Presentation and
discussion of results of the 2"
hypothesis stating, “there are
significant differences between
the two post-measurements of
the 1% and 2" experimental
groups in muscular power of
legs and arms and the
numerical level in the triple
jump event in favor of the 2™
experimental group having
ACE/DD gene”.
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Table (5)

Significance of differences between the two post-measurements of
the 1% and 2" experimental groups in muscular power of legs and

arms and the numerical level in triele '!umE

—————————————————————————————————————

1 2"

. experimental

experimental group t
Variables Units | groupACE/ID
N=8 ACE/DD Values
n=10
X SD X SD

Muscular power of
legs on the wvertical | cm | €Y. YV | Y3 | ev) | Y VY | Y lo*
axis
Muscular power of
legs on the horizontal | m YA | v Y YA | v Ve | o Yok
axis
DlstgnceofShopson m Voo | vxy | viee [ oyt | vavx
the right
Distance of 3 hops on m VA | vy ] vas [ oy | varx
the left
Muscular - power of | | S ye | L ya | vt | Lve | yaak
arms
The numerical level in |~ VYA | e xv [y a | eva | rsox
triple jJump

Tabulated t value at 0.05 significance level = 2.120

*Significant at 0.05 level

Data in Table (5) clarify
that there are significant
differences at 0.05-
significance level between the
two post-measurements of the
1%t and 2" experimental groups
in muscular power of legs and
arms and the numerical level in
the triple jump event in favor
of the 2" experimental group
having ACE/DD gene. The
researcher related this result to

the nature of gene diversity
between individuals of the 1°"
experimental group having
ACE/ID gene and the 2™
experimental group having
ACE/DD gene. This result was
in harmony with that of
Tsianos, et al., (2004) who
indicated that there was a
correlation  between ACE/I
gene diversity and performance
of sports enduring athletes and
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ACE/D gene diversity and
performance of speed and
muscular strength athletes.

Also such result agreed
with that of James Meek
(2002), Cam et al., (2005),
Colakoglu et al., (2005), Ehab
Ahmed Metwalli (2008), Nada
Hamed Rammah  (2008),
Mahmoud Mohammed Fahmy
(2011), Wael Awad Ramadan
(2011), Mohammed Kamal
Amish (2013) and Abdel
Rahman  Basyouni  Abdel
Razek (2015) that athletes
having ACE DD gene were
characterized by higher level of
muscular strength and power
and speed whereas athletes
having ACE ID gene were
characterized by higher level of
muscular endurance.

Nazarov et al., (2001)
added that ACE DD gene
diversity was increased among
athletes of strength sports as
they were characterized by
white speed muscular fibers
and greater muscular size and
high power production by
using glucose during the
performance.

Also such result tallied
with those of James Meek
(2002), Cam et al., (2005) and
Colakoglu et al., (2005) that
differences among players in
their responses to the same

exercise could be due to many
reasons and the most important
one of which was gene
diversity = among  athletes.
Hence, the validity of the 2™
hypothesis is established.
Conclusions:

1-  The proposed complex
training program of (the 1%
experimental group of ACE ID
gene) had a significant positive
effect at 0.05 significance level
on muscular power of legs on
the horizontal axis and
muscular power of arms and
the numerical level in the triple
jump event in favor of the post-
measurement but there were no
significant differences in the
other variables.

2-  The proposed complex
training program of (the 2™
experimental group of ACE
DD gene) had a significantly
positive  effect at  0.05-
significance level on muscular
power of legs and arms and the
numerical level in the triple
jump event.

3-  There were significant
differences at 0.05-significance
level between the two post-
measurements of the 1% and 2"
experimental groups in
muscular power of legs and
arms and the numerical level in
the triple jJump event in favor
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of the 2" experimental group
having ACE/DD gene.
Recommendations:

In the light of the
research objectives and
conclusions, the researcher
recommended the following:

1-  Training programs
should be directed towards
(ACEID/DD) gene diversity
for its active effect on the
development of  muscular
power of legs and arms and the
numerical level in the triple
jump event.

2-  Using the complex
training to improve muscular
power of legs and arms for its
positive effect on the numerical
level in the triple jump event.
3- It is important to select
young players in jumping
events according to the
biological technique.

4-  Classifying and selecting
young players in field and
track events according to ACE
ID/DD gene diversity.

5- More scientific studies
on several types of genes
should be conducted and they
should not be in the limit of
one gene only.
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