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Abstract
The research aims to identify the relationship between ACE gene variation and physical, physiological, and skill variables for free swimming juniors. 

Research sample consisted of 16 swimming juniors were divided into 6 swimmers of genotype II , 5 swimmers of genotype ID and 5 swimmers of genotype DD, their age was between 12-14 years. The study used a descriptive approach. The most important results  was superiority of ACE DD genotype in 25,50,100 m freestyle racing, while differences were in 200, 400, 1500 m races in favor of genotype ACE II.
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Introduction
Preparing Olympic champion starts with the discovery of promising elements that are recognized using a set of physical, physiological tests and comparing these tests results with the profile of the best player in same age group or competition level and some developed countries in sport use genetic map in selecting players, and this method has achieved good results in reaching high levels. (Mossad Aly Mahmoud , Hassan Zaid, 2002: p132)
Hussein Heshmat (2002, p11) and Issam al-Din Muhammad (2002, pp1-2) argues that genes play an important role in field of physical education , where it is responsible for half of physical performance variables as well as responding to training, so genes may be more important than training in interpreting differences in performance between players, talents selection process is one of basics of creating outstanding athlete . 

While Bahaa Salama (2000, p93) argues that that molecular biology provide training scientists with a tool enabling them to learn how to control training in the work of gene and how the impact of this training on production of muscle protein , organize and clone the gene expression allowing workers to plan appropriate training programs to improve physical performance.

Abu El-Ela Abdel Fattah (2003, pp25-26) adds that molecular biology help us to develop performance levels and help training scientists to understand how to control development of a certain type of protein in the muscle, which helps them to design the most effective training programs to reach the intended training effects . 

Welfarth (2005, p360)  in the opinion that advances in biotechnology has contributed to use of genetic semantic to study specific genes and its diversity to know their role and their impact on physical performance where he sees that there is a clear genetic difference  between physical performance types, for example aerobic activities athletes, differ genetically from its counterpart in anaerobic activities in terms of gene readiness for practicing either sport activities type 
 Rogger, M (1999, p22) indicated that to reach sports for example , one needs to appropriate gene type that is consistent with sport practiced by the individual to get him to the top sports level with what commensurate with his abilities and genetic aptitudes. He also pointed out the importance of genes role, especially ACE gene in sports performance in order to reach the highest sports levels, he also adds that ACE gene is important in effective impact on physical performance. 
Yousuf  Dahab ( 2002, pp1-2) insists that it is the time to start in-depth scientific looking on relationship between human genes and molecular biology with athletic performance and sports science education . 

One of the most important genes recently emerged is ACE gene; where Bahaa salama (2008, 40) argues that it plays an important role in athletic performance and in athletes selection and shows that we are facing an important scientific issue oscillating between supporters and opponents which invites him to try to identify the impact of ACE gene on the various body functions and organs through conducting several field studies in this area. 

Here in lies the research problem , where study attempt to select  players using ACE gene as a new global trend in order to reach the best selection methods, so it is trying to identify the effect of different genetic diversity of the ACE gene on some physical,  physiological , and skill variables within free swimming juniors
.
Research objective
The study aims to identify the relationship between ACE gene variation and physical, physiological, and skill variables for free swimming juniors by identifying:
· The differences between ACEII/ID/DD genotypes for research sample in physical, physiological, and skill variables under study for free style swimmers

· The relationship between genetic focus of ACE gene within research sample and in physical, physiological, and skill variables under study for free style swimmers
Hypotheses

· There are significant differences between the ACE genotypes in physical, physiological and skill measurements for free style swimmers under study.
· There is a statistically significant correlation between ACE gene genetic concentration and physiological measurements , physical and technical skills for free swimmers swimming under discussion.
Research procedures

Research Methodology

Study used the descriptive method as it is relevance to research.
Research sample

Research sample was selected intentionally and consisted of  16 swimming juniors in Benha Stadium , their age was between 12-14 years, there ACE genotype were identified , 6 swimmers (37.5%) were ACE II genotype, 5 swimmers (31.25%) were ACE ID genotype, and 5 swimmers ( 31.25%) were ACE DD  genotype.
Table (1) Personal characteristics for age, length, Weight and BMI (M±SD)
	Variables
	All sample
	ACE genotypes

	
	
	II
	ID
	DD

	N±%
	16
	6±37.5
	5±31.25
	5±31.25

	Age
	12.63±0.72
	12.67±0.82
	12.5±0.55
	12.83±0.75

	length
	1.48±0.01
	1.49±0.01
	1.48±0.01
	1.47±0.01

	Weight
	56±5.03
	55±4.47
	58.5±5.43
	55.83±4.92

	BMI
	25.70±2.36
	24.96±2.27
	26.83±2.51
	25.76±1.95


Table (1) shows mean, and standard deviation of sample under discussion in age, height, weight and body mass index (BMI), where Skewness coefficient ranged between ± 3.

Data collection tools and methods 
I- Measurements used in the study

- Physiological variables

- Measuring the number and size of red blood cells and hemoglobin

Number and size of red blood cells (million/mol) (microns) and hemoglobin (g/dL) was measured in a specialized laboratory by dragging blood sample using 5 cm syringes and blood was put in test tubes filled with Edita to prevent blood clots.
- Measuring physical and functional efficiency PWC170

Player cycling on ergometric bike for 6 minutes, with heart rate between 120-140 pulse/min, then player gets a 10-minute rest and then re-perform the test on bike again for 6 minutes, with heart rate between 150-170 pulse /minute, then heart rate and energy produced each time recorded and player's physical efficiency through the following equation : -
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Where

	P1
	energy produced in the first time

	P2
	energy produced in the second time

	HR1
	heart rate in the first time

	HR2
	heart rate in the second time

	PI  
	Power indicator

	SP
	Systolic blood pressure

	DP
	Diastolic blood pressure

	HR
	Heart rate



- Measure maximum oxygen consumption absolute and relative

Was measured by maximum oxygen consumption absolute and relative (ml/min) (ml/kg/s) using the following equations :
VO2 max = 6.3 – (0.0193 x HR) (V. Casikar & etal, 2010: p 311)

Relative Vo2 max= (Absolute VO2 max× 100) / body weight (Kg)

-  Measuring lactic acid blood ratio

Blood lactic ratio is measured using lactate scout device equipment where blood point is put on measure tape within 3-5 minutes after performance of physical effort, and then the device calculates the lactic acid ratio within 10 seconds.
II- Tools and devices used

· Medical scale with restameter to measure weight and height.
· Lactate scout device to measure lactic acid percentage .
· Plastic syringes (5cm) and test tube (Edita) to prevent clotting and Coleman to save blood.
· Centrifuge to separate the plasma from the blood cells.
· Thermal Cycler device for DNA analysis.
· Stopwatch to calculate the time and tape measure in centimeters .
Main study

Main study has been applied in the period of June 6th to 20th,  2013 on sample of 16 swimmers from Benha Sports Stadium where physiological measurements and physical tests done on June 6th 2013. skill tests were conducted on 5 days between June 8th to 12th, 2013 where 25m, 50m swimming time was measured on first day and then  100m , 200m on second day on third day and 400 m in fourth day and 1,500 m on final day .
Blood samples was withdrawn and DNA separated on June 13th to 15th , 2013 , then ACE on 16th, 2013 using the following primers:
	5'-CTGCAGGCCTGGAAAAccATGGAA-3'
	Upper tape

	3'-CGTCGTTCTTGTAAGAGACGTC-5'
	Lower tape


Gene concentration was measured in Molecular Biology laboratory, Faculty of Science, Benha University on June 20th ,2013 .
DNA separation steps

1 ml of blood placed in a tube and then 1 mmol Lysis solution to break the membrane protein and then mixture shaken until it is mixed and then tube put inside water bath at 60( temperature for two hours , then phenol substance added for cleansing and then shaken for 5 min and placed in a centrifuge for 10-15 min at 5000 round/min, then chloroform is put on the mixture resulting from the separation process and then shaken for 5 min and then placed in a centrifuge for 10-15min at 5000 round/min and upper layer of the mixture extracted from centrifugation device transferred to a new tube then ethanol added for cleanse and then placed in 20( temperature for 24 hours and put the tube in a centrifuge for 15min at 5000 round /min and then ethanol in the tube disposed of and tubes left open in a well ventilated place until it is dry and then 30-40 mmol of distilled water put inside the tube and the tube is closed and shaken for 5 min
Results 
First hypothesis result 

Table (2) F test for ACE genotypes in physiological variables

	Sig
	F
	Mean

Square
	DF
	Sum of

Squares
	Variables

	0.012
	6.40*
	12.04
	2
	24.09
	Between Groups
	Hemoglobin level

g/dl

	
	
	1.88
	13
	24.45
	Within Groups
	

	
	
	
	15
	48.54
	Total
	

	0.173
	2.01
	34.49
	2
	68.98
	Between Groups
	Haematocrit

%

	
	
	17.12
	13
	222.53
	Within Groups
	

	
	
	
	15
	291.51
	Total
	

	0.048
	3.86*
	1.23
	2
	2.47
	Between Groups
	Red cell count

Million/cmm

	
	
	0.32
	13
	4.16
	Within Groups
	

	
	
	
	15
	6.63
	Total
	

	0.027
	4.81*
	156.45
	2
	312.91
	Between Groups
	MCV

Fl

	
	
	32.50
	13
	422.50
	Within Groups
	

	
	
	
	15
	735.41
	Total
	

	0.034
	4.42*
	18.03
	2
	36.07
	Between Groups
	MCH

PG

	
	
	4.08
	13
	53.04
	Within Groups
	

	
	
	
	15
	89.11
	Total
	

	0.031
	4.61*
	367.26
	2
	734.51
	Between Groups
	Lactate level

mg/dl

	
	
	79.64
	13
	1035.26
	Within Groups
	

	
	
	
	15
	1769.78
	Total
	

	0.00
	14.44*
	84849.91
	2
	169699.81
	Between Groups
	vo2 max

ml/min

	
	
	5875.52
	13
	76381.77
	Within Groups
	

	
	
	
	15
	246081.6
	Total
	

	0.04
	4.28*
	39.68
	2
	79.37
	Between Groups
	relative VO2max
l/min/Kg

	
	
	9.27
	13
	120.52
	Within Groups
	

	
	
	
	15
	199.88
	Total
	

	0.000
	72.24*
	0.13
	2
	0.27
	Between Groups
	ACE genotypes

ng

	
	
	0.00
	13
	0.02
	Within Groups
	

	
	
	
	15
	0.29
	Total
	


F significance at 0.05 level, and degree of freedom (2, 13) = 3.80
Table (2) results reveal presence of statistically significant differences between the ACE genotypes in all physiological and biological variables except of Haematocrit ratio.

Table (3) L.S.D test for ACE genotypes in physiological variables
	ACE genotypes
	mean
	ACE genotypes
	Variables

	DD
	ID
	II
	
	
	

	2.79*
	0.35
	
	14.83
	II
	Hemoglobin level

g/dl

	2.44*
	
	
	15.18
	ID
	

	
	
	
	17.62
	DD
	

	0.92*
	0.63*
	
	4.71
	II
	Red cell count

Million/cmm

	0.29
	
	
	5.34
	ID
	

	
	
	
	5.63
	DD
	

	10.50*
	2.90
	
	78.32
	II
	MCV

Fl

	7.6
	
	
	81.22
	ID
	

	
	
	
	88.82
	DD
	

	3.51*
	2.43
	
	26.07
	II
	MCH

PG

	1.08
	
	
	28.5
	ID
	

	
	
	
	29.58
	DD
	

	16.40*
	7.90
	
	53.98
	II
	Lactate level

mg/dl

	8.5
	
	
	46.08
	ID
	

	
	
	
	37.58
	DD
	

	246.86*
	144.10*
	
	2216.06
	II
	vo2 max

ml/min

	102.77
	
	
	2071.97
	ID
	

	
	
	
	1969.20
	DD
	

	4.53*
	4.67*
	
	40.50
	II
	relative VO2max
l/min/Kg

	0.14
	
	
	35.83
	ID
	

	
	
	
	35.97
	DD
	

	0.31*
	0.18*
	
	0.60
	II
	ACE genotypes

ng

	0.13*
	
	
	0.41
	ID
	

	
	
	
	0.29
	DD
	


Table (3) results shows presence of statistically significant difference between ACE genotypes (DD, ID, II) in favor of DD, and II in physiological and biological variables

 
Table (4) F test for ACE genotypes in physical and skill tests
	Sig
	F
	Mean 
Square
	DF
	Sum of
Squares
	Variables

	0.07
	3.20
	452.92
	2
	905.84
	Between Groups
	Broad jump

cm

	
	
	141.35
	13
	1837.6
	Within Groups
	

	
	
	
	15
	2743.44
	Total
	

	0.00
	11.51*
	290.07
	2
	580.14
	Between Groups
	Vertical jump

cm

	
	
	25.21
	13
	327.71
	Within Groups
	

	
	
	
	15
	907.85
	Total
	

	0.00
	10.51*
	130.08
	2
	260.17
	Between Groups
	Arm Hang 

sec

	
	
	12.37
	13
	160.83
	Within Groups
	

	
	
	
	15
	421
	Total
	

	0.01
	6.49*
	12.85
	2
	25.70
	Between Groups
	sit-up

n/sec

	
	
	1.98
	13
	25.73
	Within Groups
	

	
	
	
	15
	51.44
	Total
	

	0.00
	148.43*
	0.01
	2
	0.02
	Between Groups
	25

m/sec
	Swimming

	
	
	0.00
	13
	0.00
	Within Groups
	
	

	
	
	
	15
	0.02
	Total
	
	

	0.00
	832.17*
	0.04
	2
	0.07
	Between Groups
	50

m/sec
	

	
	
	0.00
	13
	0.00
	Within Groups
	
	

	
	
	
	15
	0.07
	Total
	
	

	0.00
	109*
	0.02
	2
	0.05
	Between Groups
	100

m/sec
	

	
	
	0.00
	13
	0.00
	Within Groups
	
	

	
	
	
	15
	0.05
	Total
	
	

	0.00
	13532.9*
	0.96
	2
	1.92
	Between Groups
	200

m/sec
	

	
	
	0.00
	13
	0.00
	Within Groups
	
	

	
	
	
	15
	1.92
	Total
	
	

	0.00
	13.09*
	12.24
	2
	24.49
	Between Groups
	400

m/sec
	

	
	
	0.94
	13
	12.16
	Within Groups
	
	

	
	
	
	15
	36.65
	Total
	
	

	0.00
	4747.96*
	93.80
	2
	187.59
	Between Groups
	1500

m/sec
	

	
	
	0.02
	13
	0.26
	Within Groups
	
	

	
	
	
	15
	187.85
	Total
	
	


F significance at 0.05 level, and degree of freedom (2, 13) = 3.80
Table (4) results reveal presence of statistically significant differences between the ACE genotypes in all physical and skill tests except of broad jump test 
Table (5) L.S.D test for ACE genotypes in physical and skill tests
	ACE genotypes
	mean
	ACE genotypes
	Variables

	DD
	ID
	II
	
	
	

	14.47*
	8.23*
	
	44.27
	II
	Vertical jump

cm

	6.24
	
	
	36.04
	ID
	

	
	
	
	29.8
	DD
	

	9.23*
	7.03*
	
	24.17
	II
	Arm Hang 

sec

	2.2
	
	
	31.2
	ID
	

	
	
	
	33.4
	DD
	

	3.07*
	1.27
	
	20.67
	II
	sit-up

n/sec

	1.8
	
	
	19.4
	ID
	

	
	
	
	17.6
	DD
	

	0.09*
	0.02*
	
	0.24
	II
	25

m/sec
	Swimming

	0.07*
	
	
	0.22
	ID
	
	

	
	
	
	0.16
	DD
	
	

	0.15*
	0.01*
	
	0.38
	II
	50

m/sec
	

	0.14*
	
	
	0.37
	ID
	
	

	
	
	
	0.23
	DD
	
	

	0.13*
	0.03*
	
	1.26
	II
	100

m/sec
	

	0.10*
	
	
	1.23
	ID
	
	

	
	
	
	1.13
	DD
	
	

	0.74*
	0.01*
	
	2.48
	II
	200

m/sec
	

	0.75*
	
	
	2.47
	ID
	
	

	
	
	
	3.22
	DD
	
	

	2.91*
	1.97*
	
	3.97
	II
	400

m/sec
	

	0.93
	
	
	5.94
	ID
	
	

	
	
	
	6.87
	DD
	
	

	7.92*
	5.80*
	
	22.52
	II
	1500

m/sec
	

	2.11*
	
	
	28.32
	ID
	
	

	
	
	
	30.43
	DD
	
	


Table (5) results shows presence of statistically significant difference between ACE genotypes (DD, ID, II) in favor of DD, and II in physical and skill tests

Second hypothesis result 

Table (6) Spearman Correlation between ACE genotypes and Physiological, Physical and Swimming Variables

	Spearman Correlation
	Variables

	*0.473
	g/dl
	Hemoglobin level
	Physiological

	*0.565
	%
	Haematocrit
	

	*0.729
	Million/cmm
	Red cell count
	

	*0.573
	Fl
	MCV
	

	*0.614
	PG
	MCH
	

	*0.633
	mg/dl
	Lactate level
	

	*0.706
	ml/min
	vo2 max
	

	0.206
	l/min/Kg
	relative VO2max
	

	*0.583
	cm
	Broad jump
	Physical

	*0.772
	cm
	Vertical jump
	

	*0.778
	sec
	Arm Hang
	

	0.091
	n/sec
	sit-up
	

	*0.917
	m/sec
	25
	Swimming

	*0.880
	m/sec
	50
	

	*0.820
	m/sec
	100
	

	*0.496
	m/sec
	200
	

	*0.639
	m/sec
	400
	

	*0.930
	m/sec
	1500
	


R indexed value at significance of 0.05 and DF 14= 0.464

Table (6) results reveal strong correlation between physiological variables and physical and skill tests and the ACE gene genetic concentration where the R calculated value ranged between 0.659 : 0.869 .
Discussion 

Tables (2،3) results reveal that there are significant differences between the ACE II / ID / DD genotypes in physiological variables in favor of II in lactic, absolute and relative maximum oxygen consumption variables, while it was in favor of DD in hemoglobin, number of red cell count, and blood cells size, and hemoglobin average.
Also it can be seen from tables (4،5) that there were statistically significant differences between ACE II / ID / DD genotypes in favor of II in vertical jump and sit-up tests while it was in favor of DD in arm-hang  for physical tests .
While there were significant differences between ACEII/ID/DD genotypes in favor of II in 200,400,1500 m swimming time, while the differences were in favor of DD in 25,50,100 m swimming time for skill tests.
Study return this result to that II genotype is linked endurance in general and muscular endurance in particular, while DD genotype is associated with speed element in performance so effect II genotype appear in increasing lactic acid ratio due to the great effort carried by muscles and increase maximum and absolute oxygen consumption, It also shows the impact on the tests associated with muscular endurance such as vertical jump and sit-up tests while the effect of DD genotype  appear in power tests and this explains the superiority of ACE DD genotype in 25,50,100m freestyle swimming races, while the differences in the 200,400,1500m were in favor of ACE II genotype racing because they need  great performance endurance.
Rogers, R. (2000, p87) argues that there are different muscle fibers between individuals and within the rights the same individual  as the muscle fibers quality varies from muscle to another, it was considered that two muscle fibers exist, first type I is red fiber and named slow fibers and characterized by a dark color or red pigment, in addition to large number of myoglobin and mitochondria , as well as an abundance of blood vessels with small radius as it depends on glycogen and fat in the process of aerobic metabolism and this type of fiber is available in ACE II genotype. Second muscle fibers type is D (white fast fibers) , which is characterized mainly by lack of pigment which make it with white color, large in addition to lack of blood vessels, mitochondria and myoglobin, and depend on glycogen and lactic acid in anaerobic metabolism and this kind available in abundance in ACE DD genotype and any short gene . 

Schneider , O. (2001, p1072) explains that ACE DD genotype affect the size of muscle fiber by increasing white fiber unlike ACE II genotype, which works to increase red fibers and capillaries , which have a major role in long-distance while the ACE I / D genotype have a role in medium-distance players . 


This results are consistence with results of Kasikcioglu (2004), Tsianos et al (2004), Tsianos et al (2005)

Table ( 6) results show that R calculated value is greater than R significant which proof  strong correlation at 0.05 significant level in all physical, physiological and skill variables except maximum and relative oxygen consumption and sit-up test.

These results are in agreement with Abdul Kafi Al-Mabroukcarp (2006), Sharif Shawqy (2006), Hazem Reda Al-Zaky (2007), Amr Mohamed Roshdy (2007), and Tsianos et al., (2004). 

Than previously indicated check hypothesis II 's view that " there is a statistically significant correlation between the genetic focus of Jane II/ID/DD and ACE between the physical and physiological measurements and skill to free swimmers swimming under discussion 
Conclusions

· ACE II genotype are the most visible , followed by ACE DD genotype while ACE ID genotype was the visible .
· Muscle ability as well as performance efficiency of swimming short distances reces ( 25m, 50m, 100m freestyle ) increase with availability increase of ACE DD genotype , while muscle ability and performance efficiency for swimming long distances races (200m, 400m, 1500m freestyle ) increase with availability increase of ACE II genotype.
· There is a correlation between ACE II / ID / DD genotype and some physical, physiological and skill variables of study sample.
Recommendations

· Selecting swimming juniors with ACE DD genotype when choosing swimmers for short distances (25m , 50m, 100m freestyle). 
· Selecting swimming juniors with ACE II genotype when choosing swimmers for long distances (200m , 400m, 1500m freestyle).

· Study the effect of various genotypes of other genes on physiological, physical and skill variables for short, mid, and  long distances swimmers.
· It is necessary to establish molecular biology laboratories to conduct genetic tests and studies to use in selection process.
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