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Abstract
The Effect of Basic Military T, raining Course on

selected Physical Fitness and Physiological Measures

| By

Hatem Suleiman Sa’id Besharat

i Supervised By
Dr. Suleiman Khaleel  Dr.Abdel Naser Qadumi

This study sought to determine the effect of Basic Military Training

f Courses (BMTC) on some physiological and physical fitness Ineasures.

| Endurance (1.5mijle run), speed (30meter sprint) flexibility (sit and

reach), agility (shuttle run), upper body strength (push up), and leg power

(vertical jump) were used as physical fitness indicators. HDL,, LDL, TC,
. TG, RBCs, WBCs, RHR, and Hb, were used as physiologic

| for the effect of (BMTC) on the subjects particip

al indicators

ating in the course.,

. Twenty eight healthy subjects participated in the course, they were (27.5

| £ 4.95) years old, (72.98 + 7.21)kg mass, (1.74 £0.05)meter high

| (24.01 £2.52) kg/m? body mass index.
|

| The course was held in Jericho i the period between (27!

, and

"F ebruary and

| (24™) April 2000. For data analysis, (SPSS) statistical program was used

using means, standard deviation and paired- T-
I :

test for testing hypotheses.
|

| Venous blood samples were taken before and after the course.

colorimetric Test with lipid clearing factor was used for deter
| X

Enzymatic

mining the

' ' osit
All Rights Reserved - Library of University of Jordan - Center of Thesis Dep



" concentration of cholesterol and trigleycerid (CHOD- PAP- method and
GPO-PAP method respectively). Cholesterol liquicolor test was used to
determine HDL-c concentration. RBCs, WBCs and Hb were measured

automatically.

Significant positive differences at (a = 0.05) were seen in all measured
physical fitness parameters used in favor of post training vs. pre training.
The results for (1.5)mile run, (30)meter sprinf, sit and reach, shuttle run,
push up, and vertical jump were (9.54 vs. 13.42minutes), (4.80 vs. 5.36
second) 10.27vs 4.56cm), (10.39vs. 11.12  seconds), (48.92 vs
33.17times) and, (44.71 vs 38.64cm) respectively.

HDL, LDL, and RHR were positively affected by BMTC, where HDL
concentration increased significantly after the course (52.14 mg/dl) vs.
(44.10mg/dl)  before the course. LDL and RHR were decreased
significantly in favor of post training vs. pre training, the results were
(69.42 vs. 76.75 mg/dl) and (68.0 vs 76.07 beats/ minuet) respectively.
TC was negatively affected by BMTC, it’s concentration increased
significantly at (a = 0.05) in favor of post training vs. pre training
(141.25vs ~ 133.53mg/dl) TG, RBCs, WBCs, were not significantly
affected by BMTC.

047642

Xi
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Chapter One

Introduction and T, heoretical Background
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Chapter One

L1 Physical Fitness

Physical fitness is one of the basic re uirements of life. Broad]
‘ y q Yy

speaking it means the ability to carryout our daily tasks without undue
fatigue. Physical fitness is difficult to be defined in sporting content,

since it can refer to physiological, psychological or/and anatomic
of the body.

al state

The American Academy of physical Education defines physical

| fitness as the ability to carry out tasks with vigor and alertness, without

undue fatigue, and with ample energy to enjoy leisure-time pursuits and
to meet the above average physical stresses encoun

situation (Morehous, Miller, 1967) |

tered in emergency

| The concept of physical fitness in general athletic terms, me

capability of the individual to meet the varied physical and physiological
|

demands made by a sporting activity,

ans the

without reducing the person to an

| excessively fatigued state. Such a state would be one in which he/she can

no longer perform the skills of activity accurately and successfull
et al. 1991),

y (Davis

and Sports defines
!

hysical fitness as “the ability to carry out dail tasks with vigor
| phy ry y

The Presidents Council on Physical Fitness

and
| alertness, without undue fatigue, with ample energy to enjoy leisure time

| pursuits, and to meet unforeseen emergencies (Clarke, 1971).
i

. . "
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Hayward (1991) defined physical fitness as the ability to perform

occupational, recreational, and daily activities with out becoming unduly

fatigued

Physical Fitness C onponents:

| Clarke (1971) identifies the primary components of physical fitness

" as; muscular strength, muscular endurance, and cardiovascular

‘* “respiratory” endurance. Other physical fitness components identified by

the same author are agility, speed, flexibility and balance,

Davis and others (1991) identify the components of physical fitness

as, strength, endurance, speed, flexibility and body composition.

However, Hayward (1991) identify physical fitness components
" Cardiorespiratory endurance,

as
muscular strength and endurance, body
| weight and composition, flexibility and neuromuscular relaxation; which

| refers to the ability to reduce or eliminate unnecessary tension or

| contraction in a muscle group.

! Kirkendall and others (1987) identify physical fitness components

! as flexibility, power, cardiovascular endurance, muscular endurance and

| muscular strength.

|
A - Cardiorespiratory Capacity

| Cardiorespiratory capacity can be defined as the functional

‘efﬁciency of the heart and lungs that is the success of the heart, blood

ivessels, and lungs in satisfying the oxygen requirements of the body

(William, 1982).
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Cardiovascular and cardiorespiratory endurance are considered as
one of the most important factors in the participation in many sports, and

are the corner stone for many physical performances, that need the ability

to work for continuous and long intervals like distance running,

Endurance is needed for two types of sport; the first type is that
which needs continuous physical performance like marathon running, and
the other needs continuous physical performance at intervals like foot-
ball. Endurance in each type is different, the first type needs semiregular
endurance of both cardiac and respiratory system, whereas on the other
type cardiac and respiratory systems have different role, accordingly, they
work in limited intervals with irregular size and strength.

The transport of oxygen to the cells maintains life, and increased
cardiorespiratory capacity improves the ability to concentrate, in fact

Cureton (1947) found that a high state of cardoiorespiratory training may

prevent decreases in mental acuity due to aging,

" Endurance training adaptations interact to accelerate the adjustment
of (O2) suppfy to (Oz) demand during exercise (Hickson, et al. 1978) and
it is associated with improvement in (Oz) transport to the working muscle,
due to greater cardiac stroke volumes (Bevegard,1963) and higher

capillary density (Anderson & Henrikssn, 1977),

Cardiorespiratory capacity, also refered to as cardiovascular,

circulatory, or circul-respiratory fitness, can be measured in several ways,

with a treadmill, 600yard running, a stepping bench or a stationary

‘! bicycle. Some of these methods Mmeasure oxygen consumption (VO2)

| which is the best laboratory indicator for cardiorespiratory capacity
' (Lanib, 1984),
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Cooper (1982) proposed a 12-minute walking- running test, a 12-

minute swimming test and a 12-minute cycling test as field estimates of

endurance.

B- Flexibility

Flexibility is the ability of a joint to move fluidly and through its
full range of motion: they are two types of flexibility;

flexibility,

static and dynamic

Static flexibility is a measure of the total range of motion at the

joint, whereas dynamic flexibility is a measure of the torque or resistance

to movement (Hayward, 199] ).

Flexibility is related to age, sex, and physical activity, it s

progressively decreased with aging due to changes in the elasticity of the
soft tissues and decreased in physical activity level ( Hayward, 199] ).

Girls were suggested to be more flexible than boys of the same age

(Kirchner & Glines, 1957), this difference likely exists throughout adult

hood moreover, men generally have larger and more well developed
muscles than do women,

It is well documented that inactive persons tend to be less flexible
than active persons and that exercise increases flexibility (Hartley, 1980).

However inactivity causes loss of flexibility quickly, so it must be

worked on throughout the year, on the other hand flexibility can be

regained quickly (Jack and David, 1994). Disuse due to lack of physical

activity or immobilization produces contraction and shortening of the

connective tissue, which restricts Joint mobility (Hartley 1980).

Reduced flexibility can increase athletes’ susceptibility to serious injury,
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C- Power

Power, the explosive aspect of strength, is the product of strength
and speed of movement, and is the key componeht for most athletic
performances

Power = (force x Distance) / time

Anaerobic power is a primary factor in athletic success (Kraemer,
and Fleck 1982), and has been defined as the ability to exert great force in
a short time depending on (ATP) and (PC) for providing energy.
(Manning et al.1988). Almost all-competitive works other than ultra-
endurance events have an anaerobic power component. Therefore the
ability to train anaerobic power is important for athletes, and anaerobic
capacity has been shown to be trainable in adults within (6) weeks
(Mebdo and Burgers, 1990).

It has been reported that athletes witly greater anaerobic capacity
have more muscle mass or a higher percentage of fast twitch muscle
fibers (Cerretelli et al. 1982).

However, it has also been suggested that age related differences in
anaerobic power cannot be explained merely by differences in body size
or active muscle mass, suggesting that these differences may be explained
by qualitative characteristics of the muscle or by the nature of activation
of the motor units (Inbar and Bar-Or ,1986). Since strength training result
in increased muscle mass and/or for motor unit recruitment, it could be g
key component in the development of anaerobic power. For this reason,
many coaches encourage their athletes to engage in strength training

during the season as well as in preseason and off — season (Gamble,
1988).
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It was confirmed that strength and power are both reduced once the
athletes stops training, but these changes are relatively small during the
first few months, in one study, no strength loss was noted (4) weeks after
completion of a 3- week resistance training program, and only (45%) of
the original strength gained from a 12-week training program had been
lost when the subjects, who did no farther trammg, were reevaluated one
year later (Costill et al. 1991).

A number of field tests have been w1dely used to measure
anaerobic power, for example the vertical jump, (40) yard dash, standing

long jump and Margaria-Kalamen test (Manning et al. 1988)

D- Strength

Strength is the maximum force a muscle or muscle group can
generate.  Maximum capacity is defined as the maximum weight the
individual can lift just once. This is referred to as the one-repetition
maximum or the 1-RM. |

It is important to perform strength for a period of time, because of
daily needs. The capacity to sustain repeated muscle actions for an
extended period of time is termed muscular endurance. It can be
determined by assessing the maximum of repetitions you can perform at a
given percentage of your 1-RM (Wilmore &Costill, 1994).

Strength gained during training not only depends on the increase in
muscle size. Enoka, has made a convincing argument that strength gains
can be achieved without structural changes in muscle, but not without
neural adaptations (Enoka, 1988). Thus, strength is not only a property of
the muscle, rather it is a property of the motor system. Motor unit

recruitment is quite important to strength gains. It may well explain most,
if not all, strength gains that occur in the absence of hypertrophy, as well

as episodic superhuman feats of strength (McDonagh and Davies, 1984).

7
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It was concluded that there is a direct relationship between strength
and anaerobic power, this relationship is suggested by the fact that sprint
training has been found to increase maximal voluntary contraction of the
leg muscle (Thorstensson et al. 1975).

Additionally, Costill et al (1979) studied the effects of isokinetic
leg training on a 60-second maximum isokinetic test and concluded that
performance gains come from improvement in strength rather than in

anaerobic yield of ATP.

Williams (1991) have reported significant increase in children’s
vertlcal Jump performance due to strength training.

Many tests have been used to evaluate person’s strength, cable —
tension strength test, weight-lifting strength test (bench press strength
test, push ups, sit ups, side leg raise, chest raise, double backward leg
raise and /or sitting tucks (KerKendall et al. 1987).

E- Body Composition

Body composition refers to the body’s chemical composition
(Wilmore & Costill ,1994).Four models are used to illustrate body

composition, figure (1) describe these models.
F

| at Adipose Fat | [Tat mass |
Protein tissue ]

\ [CHO | Muscle Lean body Fat Free

| mass mass

Organs
| Water Bone
| Mineral Others
Chemical model Anatomic mode] Behuk_émnent _2-component model
.! model
| Figure (1)

Body weight and body composition
Adapted from Wilmore (1 992)

8
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} there is a direct penetic influence on hei ht, weight,
. g g 2
‘ (Stunkard et al,

The later two models in figure (1) are adopted for many scientist,
were fat free mass, formerly referred to as the lean body mass (LBM) is
composed of all of the body’s nonfat tissye. Marley (1981) reported that
the acceptable level of fat in women ranges between 15-20% and in | 2-
15%. Men could be classified according to their fat percentage as.

9.9% > suitable |

10%-149% — »  hormal

15%-19.9% —>»  gver weighing

>20% —> obese

Thus it seems to be clear that there is

and overweighing (Bruce, 1986).

an end point between obesity

The difference in fat percentage between men and women is due to

the hormonal effect between them. Testesterone is responsible for the

development of male secondary sex characteristics and Spermatogenesis.

Another critical role of testesterone is the promotion of skeletal muscle

growth, which is important to our understanding of strength training and

gender differences. On the other hand, ovaries produce estrogen and

progesterone,  which are important for female secondary sex

characteristics (Lamb, 1984). It is worth noting that the increase in body

fat among the two sexes is due to an increase in fat cells number and size

under the age of (16) and merely due to an increase in cell sjze after this

. age (Stunkard et al,1990).

Another important factor for obesity is heredity; it was shown that

and body mass index

1990). A study from Laval University in Quebec has

iprovided possibly the strongest evidence of a significant genetic

component for obesity, (Gortmarker et al, 1987). The investigators took

9
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(12) pairs of twins and housed them for (120) days under the same
- conditions, they found that the response of both twins in any given pair

are quite similar the major variations occurred between different twin

pairs.

Over weight and obesity are associated with an increased over all
rate of death (Bray, 1985). Causes of mortality associated with obesity
include, heart disease, hypertension, and certain types of cancer, gall
bladder disease, and diabetes. Upper body obesity is more dangerous than
lower body obesity. It is considered as an important risk factor for
coronary artery disease, stroke, elevated blood fipids and diabetes
(Bjorntop et al. 1988).

Body fat percentage could be estimated by many methods such as
hydrostatic weighing; (under water weighing to estimate the specific

gravity) “body density”, Girth, skin folds methods, (Kirkendall et al.
- 1987).

. 1.2 Lipids and Lipoproteins

Blood Lipids are considered asa primary risk factor for coronary
~artery disease. Lipids by them selves are insoluble in blood, so they are
| backed with a protein to allow transport through the body.

. Two classes of lipoproteins of major concern for coronary artery disease;
cholesterol bounded low-density lipoprotein (LDL-c) and cholesterol
* bounded high-density lipoprotein HDL-C. Hi ghievels of LDL-C and low
.ilevels of HDL-C place a person at an extremely high risk of having a

‘ heart attack at relatively young age- “under the age of 60years”.

10
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Numerous epidemiological studies have documented that low
levels of HDL-C are associated with increased risk of coronary artery
disease in adults (Gordan et al. 1989). The National Cholesterol
Education Program (NCEP) (Falkner et al. 1996) recommended that an
HDL-C level < 35mg/dl should be considered a risk factor in children and
adolescents. Other factors which may be associated with low HDL-C are
cigarette smoking and obesity.

Conversely, a high level of HDL-C and low level of LDL-C place
a person at an extremely low risk of having coronary artery disease. A
third class of lipoproteins called very-low density lipoproteins VLDL-C
is becoming increasingly implicated as a risk factor for coronary artery

disease (Stalhpfer et al. 1991) (Austin, 1989).

The obese state has been recognized to accentuate such established
risk factors fdr a therosclerotic disease as dislipidemia, hypertension and
insulin resistance. Regular exercise is the corner stone of treatment of
‘many dyslipidemias, insulin resistance, and obesity, specifically, regular
aerobic exercise has been shown to lower a therosclerotic risk through an
increase in HDL-C and a reduction in triglyceride and body mass
(Thompson et al. 1991) (Weintraub et al. 1989), thus merely looking at

total cholesterol is not sufficient. A person might have moderately high

| - levels of total cholesterol, yet be at relatively low risk because of high

concentration of HDL-C, conversely, a person might have moderately
low levels of total cholesterol, yet be at a relatively high risk because of a
high concentration of LDL-C and a low level of HDL-C.

LDL-C is known to be responsible for depositiné cholesterol in the
arterial wall. The HDL-C however is regarded as a scavenger that

removes cholesterol from the arterial wall and transpoﬁs it to the liver to

.. be metabolized. Because of these very different roles, it is essential to
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know the specific levels of both lipoproteins- HDL-C and LDL-C when

determining individual risk for coronary artery disease (Wilmore and

Costil], 1994).

The ratio of cholesterol to HDL-C may be the best index of risk for

- coronary artery disease. Values of 3.3-4.4 place a person at low risk, but

values of (11.0) or greater place a person at high risk (Wallach,1992).
Wilmore and Costil (1994) reported that values of this ratio are

more important, (> 3) low risk and ( < 5) high risk.

Lipid and Lipoprotein chemistry:
I-  Triglycerides:
Triglyceride molecule composed of one molecule of glycerol and

three fatty acid molecules which are usually different, figure (2).
0

7
? —C —  (CH2yy NN\

H2C 0
I

}C-_() — O (C[IZ)?——//\/\/\/\/
0 |

H2 ¢
! o
0O — (—_ (CHZ).,_/\/\/\/\/

Figure (2)

Triglycerid chemical structure

12
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These fatty acids may be saturated or unsaturated. Triglycerides
with it’s high energy containing long carbon chains of fatty acids
considered as one of the most important sources of energy during fasting.
When triglycerides are metabolized their fatty acids are converted into
energy and glycerol molecule is recycled into additional triglycerides
(Michael et al. 1996) .

There are many factors that facilitate triglyceride breakdown, e.g,
hormone-sensitive lipase, lipoprotein lipase which is activated by
exercise training, epinephrine and cortisol (Tietz,1987).

Triglycerides are transported in plasma mostly in the form of larg
triglycerides-rich  particles known as chylomicrons and VLDL.
Lipoprotein Lipase facilitates triglyceride hydrolysis into glycerol and

fatty acids when it is in contact with chylomicrons and VLDL particles.

II-  Cholesterol:

Cholesterol is an unsaturated steroid alcohol with a high moleculer
weight, it compined from a perhydrocyclopentanthroline ring and aside
'~ chain of eight carbon atoms, it contains one fatty acid in it’s esterified

form, figure (3).

HO

Figure (3)

Cholestero! chemical structure

13
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Cholesterol is a basic building block in cell membrane, vitamin D,
progestins, l.nineralocorticoids, androgens, glucocorticoids and estrogens.
So it is found in all body cells and fluids.

Body cholesterol comes from exogenous (dietary) or endogenous
“Liver made” sources. Only about 30% of body cholesterol is transported
in the form of Lipoproteins and circulates through the Liver, while 70% is

'in the stationary phase located in the skin, adipose tissue and muscles.

II1- Lipoproteins: (Michacl et al. 1996)

Lipoproteins could be classified according to their density or their
electrophoretic mobility. Lipoproteins also differ in their chemical
composition, potential atherogenicity and size.

Four major types of lipoproteins are separated by ultra-centrifugation
according to their density; chylomicrons, VLDL, LDL, and HDL .

Lipoproteins contains a hydrophobic “water insoluble” lipid core
consisting primarily of cholesteryl esters and triglycerides, this core is
surrounded by a hydrophilic “water soluble” apolopoproteins, free
cholesterol and phospholipids. This hydrophilic core makes it possible for
cholesterol esters and triglycerides to transport through the circulation.

Tables (1, 2 ) Show physical and chemical characteristics of Lipoproteins

14
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Tables (1)

Physical characteristics of Lipoproteins

No Lipoprotein Density Diameter | Molecular Source
(g/ml) (nm) Weight.(10)
1 Chylomicron (.93 80-1200 50-1.000 | Intestine
2 VLDL 0.93-1.0006 40-80 10-80 Liver
3 IDL 1.006- 30-40 5-15 | Catabolism of VLDIL,
1.019
4 LDL 1.019- 18-30 .43 * | Catabolism of IDL
1.063
5 HDL 1.063-1.21 5-12 0.36-0.20 | Liver & Intestine
6 Lipoprotein | 1.050-1.1 25-36 435 Liver
(a)
Table (2)
Chemical composition of Lipoproteins (% by weight)
Lipoprotein Free Cholesteryle | Triglyceride | Phospholipid Protein
cholesterol ester
VLDL 4%-7% 8%-14% | 50%-65% | 12%-16% | 5%-10%
LDL 6%-15% | 35%-45% 4% 22%-26% 22%-
26%
HDL 5% 15%-20% 3% 25%-30% 45%-
59%
Chylomicron 1% 2%-4% | 90%-95% 2%-6% 1%-2%

1.3 Blood Pressure and Pulse Rate

Blood pressure (BP), is the pressure exerted by the blood on the
vessel walls, and the term usually refers to arterial blood pressure. It is

expressed by two numbers; the systolic pressure and the diastolic

15
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pressure. The higher number is the systolic blood pressure and it
represents the highest pressure in the artery and corresponds to
ventricular systole of the heart. Ventricular contraction pushes the blood
through the arteries with tremendous force, which exerts high pressure on

the arterial wall.

The lower number is the diastolic blood pressure and represents the
lowest pressure in the artery, corresponding to ventricular diastole when
the heart is at rest. Blood moving through the arteries during that phase is

not pushed along by forceful contraction.

BP is primarily dependent in body size, so children have lower BP
than adults and it is difficult to determine what constitutes BP
“abnormalities among children, e.g. hypertension; a condition in which BP

may elevated to a high level.

Joint National Committee on Detection, Evaluation and Treatment
of High Blood Pressure (1988) has established an adult guideline for
diastolic and systolic BP. These guidelines are presented in the following

table (3)

16
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Table (3)

Blood Pressure guideline for adults

Diastolic BP “mmHg” Systolic BP “mmHg”
<85  Normal BP <140  Normal BP
85-89 High normal BP 140-159 Border line
90-104 Mid hypertension Isolated systolic hypertension

105-114 Moderate hypertension | > 159 Isolated systolic

>114 Sever hypertension hypertension

However, BP is higher among men than women, in addition
systolic BP increases about (20) mmHg among men between (20-72)
years of age while it increases (43) mmlig amohg women during the
same period. On the other hand diastolic BP is more stable (Previte,
1983).

Resistance training plays an important role in BI_’ level, a reduction
in BP was seen in both systolic and diastolic BP. Decreases average
approximately (11) mmHg for systolic pressure and (8) mmHg for
diastolic pressure (Hagberg, 1990) (Tipton, 1991).

Hagberg and others (1984) followed a group of borderline-
hypertensive adolescents through (5) months of weight training. The

subjects’ resting systolic blood pressures decreased significantly.
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1.4 Heart Rate

Heart rate reflects the amount of work the heart must do to meet
the increased demands of the body when engaged in activity.
Resting heart rate averages (60) to (80) beats per minute. In highly
conditioned endurance- trained athletes, resfing rates in the range of (28-

40) beats per minute have been reported (Stone et al. 1991).

With resistance training the heart rate at sub-maximal rate of
exercise is generally reduced, which typically reflects improved
cardiorespiratory fitness.

The heart can be enlarged by resistance training, likely because of
increases in the thickness “hypertrophy” of the interventricular septum
and the left ventricular wall, this can increase the contractility of the left
ventricle and enhance stroke volume. These changes in the myocardium
of the left ventricle are theorized to be adaptations to the heart contracting
against an increased systemic arterial pressure during resistance training,.

(Stone et al. 1991).

Reduction in heart rate appear to be dependent on the following
characteristics of the resistance training program; training volume,
training intensity, training duration, length or rest periods between sets

and the amount of muscle mass used (Stone et al. 1991).

1.5 Red Blood Cells

Mature red blood cells “RBCs” or “ erythrocytes” have no nucleus,
so they can’t reproduce. When damaged they must be replaced with new
cells. The normal life span of an RBC, is only about (4) months. Thus

they are continuously produced and destroyed at about equal rates.
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RBCs transport oxygen primarily bound to their hemoglobin, each
hemoglobin molecule is able to bind (4) oxygen molecules to it’s
hemeiron. During resistance exercise RBCs count increased because of
the increase in it's concentration due to the decrease in plasma volume.
Two factors affect the level of plasma volume. As blood pressure
increases, the hydrostatic pressure within the capillary increases. Thus the
increase in blood pressure forces water from the vascular compartment to
the interstitial compartment, also, as metabolic waste products build up in
the active inuscle, intramusculas osmotic pressure increases, and this
attracts fluids to the muscles (Sejersted et al. 1986).

If exercise intensity or environmental conditions cause sweating
additional plasma loss can be expected. Although the major source of
fluid for sweating is the interstitial fluid, this fluid will be diminished as

sweating continues (Collins. et al. 1989).

Later studies reports that the increase in RBCs count not only
comes from the decrease in plasma volume, but also from the spleen to

facilitate oxygen transport ( Flamm et al. 1990).

1.6: Review of Related Literature

There are many research studies which were conducted to
determine the effect of exercise on physical fitness and blood

biochemistry, these studies are.

Yigit and Tuncel(1998) put a program for comparing the physical
and physiological alterations that occur in young men as a result of 6-
week endurance training program (51) students were assigned to | of

3groups: road (n=14) sand (n=19) or control group (n=18); vertical jump
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was used as one of physical indicators and VO2 max was used as
physiological indicator.
Both treatment groups showed a significant increase in vertical

jump, but sand runners showed greater improvement than road runners;

this was illustrated by the increased potential energy needed on sand than
that needed on a firm surface.

VO2 max increased significantly for sand runners but not for road
runners or controls at the end of the program. It is worth noting that VO2

max increased in road runners but not significantly.

Simoneau (1998) made a study to determine which components of
anthropometry and leg/béck flexibility best contribute to performance of
the sit and reach, (34) college women were able to participate in the study
aging (20.3 & 0.9years).

He concluded that sit and reach performance is exclusively determined
by hamstring flexibility, and anthropometric proportions have minimal if

any effect on sit and reach performance.

Sanborn and others (1999) made a comparison between men and
women in the effect of (10) weeks of training on some physical variables.
Results showed that men had a significantly higher body mass and
composition, isometric pulls and dynamic pull peak force and power out
put, vertical jump, and 1-RM power snatch.
Only body mass showed a gender-time interaction, with men
increasing at a faster rate. These data indicate that over a short period,
elite college men and women throwers can increase measures of strength,

power and throwing ability at similar rates.
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Song and Ciprianol (1984) studied the effect of seasonal training
on elite varsity wrestlers, he found a significant increase in isometric
strength measures throughout the season despite significant decrease in

fat free mass when evaluating via skin folds.

Ulter and others (1998) found that the pattern of change of over a
season was not significantly different for hydrostatic weighing, % fat or
fat mass but there was a significant change in body weight, anaerobic

power (vertical jump) and isometric strength.

Taylor (1971) found small but significant decreases in % fat
estimated from skin fold thickness of wrestlers unde:rgoing 12 -weeks of

training.

McCarger and Crawford (1992) studied the metabolic and
anthropometric seasonal change in wrestlers, they reported a loss in
subcutaneous adiposity in college wrestlers undergoing weight cycling

throughout the season.

Puddey and Beilin, (1995) made comparative study to evaluate
pharmacological and physical treatment of hypertensive patients, they
found that pharmacological treatments have adverse effects on blood
lipids. Non- pharmacological “exercise” treatments for hypertension do
not have this disadvantage, and exercise training has been shown to lower

blood pressure of rest and during exercise in hypertensive coronary

patients and may lessen the need for drug therapy.

Wenger (1995) studied the effect of hypertension and other

cardiovascular risk factors on coronary heart disease among women. He
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found that young to middle aged women have higher serum HDL-c and

lower LDL-c and triglycerides than their male counterparts.

Santiago and others (1995) found that after 40-weeks of brisk
walking “aerobic training” no changes were seen in HDL-c concentration

among normolipomic women.

VuTran and Wiltman (1985) studied the effect of exercise on
blood lipids and lipoproteins and their relationship with coronary artery
disease and body weight, the results show that exercise play an important
role in lowering blood total cholesterol and arising it’s high density
lipoprotein which is important for the recovery of coronary artery disease.
This benefit of exercise is enhanced if the patient can lose weight but is

lost if the patient gains weight.

Dean and others (1998) studied the efficacy of a (4) week
supervised training program on a group of young people (94male
+45female) to evaluate the components of athletic performance, the
subjects show " significant improvements from pre-training values in
vertical jump height and speed after 4-weeks of supervised training.
When the group was divided into 2 subgroups according to gender, it
was seen thaf the girls with the lowest pre-training had the greatest
improvements in vertical jump. Generally the boys tended to have a
greater increase than the girls do, and the slowest subjects in both sexes
have the highest positive effect. However, significant gains in speed,
vertical jump and other performance measurements were not gendering

specifically.
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Fallon and others (1999a) followed the biochemical daily changes
in a (1600km) ultra-marathon runners, he found that serum cholesterol
was increased in day (4) only and there was no significant change in

serum triglyceride.

Fallon and others (1999b) followed the effect of (1600km) foot
race among (7) males and (2) females, to invest:igate hematological
variations and iron related changes. Samples were taken before and after
(4) days, (11) days of running and at the end of the event.

They found that hemoglobin, and red blood cell count decreased
significantly below pre-race values at day (4), and did not change further
on day (14) and (17). However when the absolute red cell corrected for
plasma volume expansion an increase was found on day (4).

The white bllood cell count increased significantly between the start of the
race and day (4) and remained unchanged until the end of the run.

These results may be explained by the fact that the sample was
taken immediately after running at the time many red blood cells have

been destroyed.

Probhokaran and others (1999) studied the effects of supervised
intensive (14) week resistance training program on lipid profile and body
fat percentage in healthy, sedentary, premenopausal (24) women with
mean age of (27) years, they found a significant increase in strength (1-

RM) in the exercising group.
A significant decrease in total cholesterol, low-density lipoprotein

(LDL) cholesterol, total cholesterol to high-density lipoprotein (FIDL)

cholesterol ratio and body fat percentage were also seen.
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Farther more there was a strong trend towards a significant
decrease in the LDL to HDL cholesterol ratio in the resistance exercise
training group compared with their baseline values.

On the other hand no differences were seen in triglycerides and
HDL cholesterol and no changes were seen in the variables measured in
the control group.

| Body mass was not significantly changed in either group, control

or training group.

George and others (1999) used (18) elite cross-trained males and
females in addition to (19) healthy control subjects to assess cardiac
structure and function, they found that the absolute left ventricular
internal dimension in diastole (ALVIDd), septal and posterior wall
thickness and left ventricular mass were large in athletes than controls.
Merely locking to the exercise took the researchers to the conclusion that
aerobic training resulted in an increase in left ventricular chamber size
“eccentric enlargement” whereas power training resulted in concentric
enlargement; that is increased wall thickness.

They also found that maximum oxygen uptake was significantly
greater in both athlete groups than in control, and resting heart rates were
similar in male and female athletes and significantly lower than in the
control group. Blood pressures tended to be lower in women, though no

difference between groups was significant.

Williamas and others (1990) studied the effect of induced diet
and exercise among overweight men on lipoprotein sub-fractions. They
found that physical exercise and weight reduction have shown to improve

the LDL sub-fraction profile in over weight subjects by reducing the
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concentration of small dense LDL particles. LDL subfraction was

predominantly dependent on weight reduction.

Vergouwen and others (1999) studied the effect of training on
haematocrit and it’s relationship with altitude, they measured haecmatocrit
of elite athletes (50 men and 41 women) during 43 months and they use

134 men and 144 women as control.

No significant differences in haematocrit were detected between
male elite subjects and their references, and female elite subjects and their
references. When comparing male high land and male low land data a
significant difference was seen, and the same holds for women athletes.

They found the higher the altitude the higher of haematocrit level.

Halle, and others (1999) studied the association of physical fitness
and body weight with an atherogenic lipoprotein sub-fraction in young
healthy men. For this purpose they used (125) aged (26 + 5) years, all of
which were either already regularly exercising or had the intention to start
exercise,

Subjects were divided into 4 groups according to VO2 max (group'
VO: max < 40fnl/kg/min, group? VO2 max 40-50,ml/kg/min, group® VO
max 50-60ml/kg/min and groups VO2 max > 60ml/kg/min.)

An increasing load of 50w every 3 minutes was performed during the test

and the results were.

1-Serum triglycerides were the lowest in men with VO: max
>50ml/kg/min.

2-Men with good physical fitness (VO2max > 50ml/kg/min) had lower

VLDI-c levels than less fit men.
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3-Total LDL values were not significantly different between the VO2
max group.

4-LDL-6 “small, dense particle” was 25% lower concentration in men
with VO2 max >50ml/kg/min.

5-HDL-c and HDL apoA-l were the highest in well-trained subjects
VO2max>50mi/kg/min.

6-Low BMI has been related (BM1< 25kg/m?) significantly with more
fit men (VO2max>50ml/kg/min).

Angelopoulos, and others (1998) studied the effects of acute 10-
day training program on plasma triacylglycerol and HDL-c in obese
sedentary subjects (in the 30 years old) with normal glucose tolerance.

They found no changes in BMI pretest and no changes in
haematocrit. Short term exercise induced favorable changes in VLDL-c
and TAG, these changes aré not related to mass loss but are mediated by
favorable changes in glucose tolerance and insulin responsiveness.

There were no significant differences in TC, LLDL-¢, HDL-c and
HDL-c subfractions (HDL2-c + HDL3-c).

Tolfrey and others (1999) studied Lipid-Lipoprotein variability
from day to day on normal healthy children.

There major finding was that all of the measured blood analysis
which were taken 3 times including TC, TG, HDL-¢, HDL2, HDL3 and
LDL-c¢ varied considerably from day to day.

They concluded that when using the 1991 National Cholesterol
Education Program (NCEP) guidelines for children and adolescents, true
concentrations for TC and LDL-¢ mainly should be bas;ed on the mean of

multiple samples. Concentrations for TC ranges from (3.52 to 5.66
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mmol-') and for LDL-c from (1.83 to 3.4 mmol -!). Low variations were

seen for HDL-c.

Preost and others (1999) studied the relationship between
homocysteine as a risk factor for coronary artery disease and other risk
factors such as physical activity, age, BMI, B-vitamin and folate
supplement, HDL, TC, LDL, and TC/HDL ratio among coronary artery
diseased men. They found no significant relation ship between those risk
factor, and their results support the hypothesis that cysteinaemia is

independent of other coronary artery disease risk factors.

Christopher and others (1999) studied the effect of 6-week
resistance training on both muscular strength and endurance in young and
older men. Knee extensor training was used in progressive manner as
overload resistance training, muscular endurance was measured using a
50% isometric holding time task using 50% of each day’s maximal
to:"que.

Measurements were taken in two sessions prior to training and
following 2 and 6 weeks of training.

After 2weeks of training both young and older men increased their
strength, where younger men were more acceptable, on the other hand
their muscular endurance was reduced, and younger men lose more than
the olders.

After 6 weeks of training the old group continue its decline in
endurance, whereas the young group improved its endurance time, both
groups showed no significant difference in improved strength. The
difference in endurance time may reflect differences in morphological

responses, which might change with age.
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Edwards and others (1999) studied the effectiveness of pseudo
random binary sequence (PRBS) exercise protocol in the differentiation
between (VO2) kinetic among endurance and sprint runners. They found
that VO2 kinetics are differentially faster in endurance runners than in
sprinters, this result is consistent with the theory that endurance training
adaptations interact to accelerate the adjustment of O2 supply to O2
demand during sub-maximal exercise. '

Endurance training adaptation, includes, the rate of O2 delivery
from the heart to the muscles and the concentration of oxidative enzyme
and mitochondria which are greater in endurance training subjects, this
may limit the rate of O2 utilization by working muscle which result in
more rapid VO2 adjustment to energy requirements.

A farther improvement factor for VO2 kinetics in endurance
training subjects is blood flow redistribution to the working muscle due to

higher capillary density.

Hetzler and others (1997) studied the effect of 12 weeks of
strength training on anaerobic power in 30 prepubescent males. They
divide the subjects into 3 geoups; ten for each; experience training group
(ETG), novice group (NTG) and control group (Con). 3 tests, vertical
jump “VJ”, 40-yd dash, evaluated anaerobic power and Wingate test,
were used.

It was concluded that strength training increased VJ but did not
improve the other measures of anaerobic power.

Statistical analysis indicated a significant increase in the leg press
in both experience groups than the control group. In contrast relative peak

anaerobic power which was evaluated by 3 test; vertical jump “VJ”, 40-
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yard dash and Wingatet test; were not affected by 12weeks of strength
training.

According to the upper body strength, only the experimental
groups increase their bench press. This can be explained by the fact that
all subjects received some degree of training by using their legs.

There was no significant decrease in the sum of 7-skin folds for ETG and
a significant decrease in NTG. This result indicates to the possibility of

muscular hypertrophy due to strength training.

Coterisano and others (1997) studied the effect of a basketball
season on selected fitness parameters, they used 17 college men subjects.
The subjects were divided into starters and reserves, all of them were
assessed for VO2 max, I-RM bench press, 1-RM leg press and percent
body fat both pre and post the season immediately.

Statistical analysis showed no significant difference in either body
weight or body fat percentage in all the subjects all over the course. No
significant change in VO: max among the starters was seen, but a
significant decrease inVO:2 max was seen in reserves because of low
activity during the course. VO2 max among starters increases to 1.1% due
to prolonged, high- intensity activity during the games.

Because of the limited time the player spent lifting weights, both
groups decreased significantly in upper body strength “I-RM bench

press” and starters declined in lower body strength as well.

1.7 Statenment of the Problem

The intent of this study was to investigate the effect of Basic
Military Training Courses(BMTC) on endurance, speed, flexibility,
agility, leg-power, HDL, LDL, TC, TG, RBCs, WBCs, RHR and Hb for
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the participants in these training courses in preventive security forces in

the West Bank in Palestine.

1.8 The Purposes of the Study:

The present study aims to achieve the following purposes:

1- Determining the effect of Basic Military Training Courses(BMTC) on
selected physical fitness measures for the participants of the courses.

2- Determining the effect of (BMTC) on selected physiological Measures

for the participants in these courses.

1.9 Hypotheses of the Study:

With respect to the experimental conditions of this study (pre and
post training) the study was designed to test the following two
hypotheses:

I- There are significant differences at (¢ = 0.05) in selected physical
fitness measures between pre and post training in favor of post
training for the participants in the Basic Military Training Courses.

2- There are significant differences at (o = 0.05) in selected physiological
measures between pre and post training in favor of post training for

the participants in the Basic Military Training Courses.

1.10 Significance of the Study:

In spite of the importance of physical fitness and physiological
measures in military field, there is a lack of essential information about
participants in the Basic Military Training Courses(BMTC) in Palestine.
While data are lacking, the need for such information is becoming greater

cach day.
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It is hoped that the results of this study will greatly benefit trainers,
researchers, exercise physiologists and others to better understand
building training programs and the effect of these programs on physical
fitness and physiological measures for the participants in such programs.
Generally, we can determine the significance of this study in the
following points:
1-The present study is the first study in Palestine that cares about the
effect of Basic Military Training Course on selected physical fitness
and physiological measures for the participants in such courses.

2-The results of this study help trainers and researchers in knowing the
present physical fitness and selected physiological measures state for
the participants in understanding the effect of training courses on these

_ variables.

3-Because of the lack of information about participants in military
training courses in Palestine, the present study contributes in adding
information which can be deemed as basic back ground for trainers
and researchers in this area, specially, we cannot depend on other
studies of other countries because of differences in training conditions

and society characteristics.

1.11 limitations of the Study:

The study was subject to the following limitations:

1-The physical fitness measures were limited to (endurance, speed,
flexibility, agility, abdomen strength, and leg power).

2-The physiological measures were limited to (HDL, LDL, TC, TG,
RBCs, WBCs, RHR, and Hb).

3-All tests that were used to determine the study variables have

established validity and reliability.
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Chapter Two
Methodology

The purpose of this study was to investigate the effect of Basic
Military Training Courseon selected physical fitness and physiological
measures for the participants in these courses. For the organizational
purposes, meﬂmdology was divided into the following categories:

1- Sample,

2- Experimental design,

3- Training program (treatment),

4- Instruments and procedures of data collection and testing.

5- Analysis data.

2.1 Sample of the study:

The sample of the present study consists of (28) participants in the
(BMTC).
~ The course was hold during the period from 27", F ebruary to the
24" of April 2000 in Jericho
All subjects in this investigation were healthy between the age of

(18) and (37) years, and table (4) shows the characteristics of the study
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sample.
Table (4)
Characteristics of the study sample (N=28)

Variables Unite of measure Means - | Std. Deviation
Age Years 27.50 4.95
Weight (mass) Kg 72.98 7.21
Height Meter 1.74 0.05
Body mass index Kg/m: 24.01 2.52
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Table (4) shows that the age, weight, height and body mass index
of the study sample are respectively (27.50, 72.98, 1.74, and 24.1).

2.2 Experimental Design:

Experimental pre test- post test- one group design was used. This
design labeled as follows: (Thomas & Nelson, 1990, P.3 0).

01 T 02
Where:
01 = Pre test
T L= Basic training course

02 = Post test

Subject pre-tested on selected physical fitness measures and
physiological measures and at the conclusion of eight-week training

program all subjects were again tested on the same variables.

2-3: Treatment (The training program):
The course program was divided into three periods of time:
A: In the first two wecks the program focused most of training

time in physical exercises, so it was the hardest period, the following

table (5) show work:
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Table (5)

Daily program distribution in the first two weeks

Time Content
4:00 Waking up.
4:10 —4:40 Running
4:40 - 5:30 Swedish exercises.
5:30 - 6:00 Room cleaning and coordination.
6:00 - 8:00 Shaving, Shower and any general cleaning.
8:00- 8:30 Searching and sprinting.
8:30-9:30 Breakfast.
9:30-10:30 Military training “walking”.
10:30-10:40 Rest,
10:40-11:20 Principles of self Defense.
11:20—-11:40 Rest.
11:40—-12:30 Class course.
12:30 - 16:00 Lunch and rest
16:00 — 17:00 Fitness training
17:00—17:15 - Rest
17:15-18:00 Military training “walking”
18:00-18:15 Rest
18:15-19:00 Class lecture
19:00 —20:00 Dinner
20:00 - 20:45 Military training “walking”
20:45 - 4:00 Sleeping '

- During the two weeks some changes were done, these changes were

related to the academy commander and related to the course needs, for
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example in military training if the course was done well, they were

allowed to take rest earlier. In other times they were in need for
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excessive time to do well, this table was applied for (12) days

continuously then the subjects were allowed to go home for two days.
- During this period the subjects were forced to wake up at inidnight

and forced to run for approximately (15-20)km outside the field of
~ training (4) times. In the next day of each of these nights, the first (2-

3) hours of the program were canceled.

B. In the second two weeks the program made a balance between
physical training and principles of security, the following table (6) shows

daily work during this period of time.

Table (6)

Daily program distribution for the third and forth weeks

Time . Content
4:00 —-9:30 As in the first two weeks
9:30-10:30 Class lecture
10:40-11:20 Principles of self defense |
11:40 - 12:30 Class lecture and field application
12:30 - 16:00 Lunch and rest
16:00 - 16:20 Running
16:20 - 16:50 Fitness training
16:50 - 17:15 | Rest
17:15 - 18:00 ‘Class lecture
18:15-19:00 Class lecture
19:00 - 20:00 Dinner
20:00 —20:45 Military training “walking”.
20:45-4:00 - Sleeping

36

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



- This table was applied for (12) days continuously then the subjects

were allowed to go home for two days.

C. Last half of the course — “Later 4 weeks”

During. this period the program lost it’s stability so no fixed
procedure was used, however, professional lectures were concentrated
and less physical lectures were used Generally the following table (7)

describe the program at the announced period for some extent.

Table (7)
Daily program distribution for weeks (5, 6, 7, and 8)

Time Content
4:00 - 9:30 As in the first two weeks
9:30-10:30 Class lecture
10:30 - 10:45 Rest
10:45 - 11:30 Field skills
11:30 — 11:45 Rest
11:45-12:30 Class lecture
12:30 - 17:15 As in the second two weeks
17:15-18:00 Class lecture
18:15-19:00 Class lecture
19:00 —20:00 Dinner
20:00—-20:45 Military training “walking”
20:45-4:00 Sleeping

This table was applied for (20) days and the subjects have (2) days
(Thursday and Friday) as a weekend.
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2-4: Instruments:

A. Physical fitness measures (parameters):

1- 1.5mile run test:

- Test objective: to measure endurance ability.

- Instruction: participants are instructed to run (1.5) mile in the fastest
possible time.

- Test Area: the track of training field.

- Equipment: stopwatch, scorecards, and pencils.

- Scoring: it is scored in minutes and seconds.

2-(30) meter sprint test:

- Test objecfive: to measure speed.

- Instruction: participants are instructed to sprint (30) meter in the
fastest possible time.

- Test area: (50-60) meter flat hard surface.

- Equipment: stopwatch, scorecards, and pencils.

- Scoring: it is scored in seconds and parts of seconds.

3- Sit and Reach test:

- Test objective: to evaluate the flexibility of the lower back and
hamstring muscles.

- Instruction:

a. Sit on the floor with your knees fixed to each other and your feet flat
against a bench turndown its side.

b. With a partner holding your arms fully extended.

¢. Measure the distance your fingertips reach on the measuring stick

fixed on the bench, figure (4).
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Figure (4)

Sit and Reach test for measuring flexibility of lower back and hamstring

muscles (From Corbin and Lindsey, 1988)

4-(30) meters Shuttle Run Test:

- Test objective: to measure agility.

- Instruction: the subject stand back the starting line, five parallel lines
are marked on the floor, the width between each two lines is seen in
figure (5). The subject start running to cross line (3) then go back to
line (2), and from line (2) to line (4), then back to line (3) and finally,
the subject run from line (3) to line (5).

- Test area: (40) meter flat hard surface.

- Equipment: stopwatch, scorecards, and pencils.

- Scoring: record the time nearest tenth of a second.

Figure (5)
Shuttle Run Test (From: Hasnen, 1995, P.369)
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5- One minute Push-ups Test:

- Test objective: to evaluate muscular strength/ endurance of upper
body parts (arms, shoulders, and chest).

- Instruction: participants take front- leaning rest position, arm straight,

lower chest to floor, press to beginning position in same manner.

Figure (6). |

Figure (6)
Push-ups Test
- Test area: flat hard surface place.
- Equipment: stopwatch, scorecards, and pencils.
- Scoring: record the number of correctly executed push- ups that are

completed in (60) seconds.

6- Vertical Jump Test:

- Test objective: to evaluate leg power.

- Instruction:

a. Standing reach of the subject. Figure (7a), the reach is measured with
the subject standing with the dominant side against the wall and the
feet together.

b. The subject then reaches as high as possible with the dominant arm so

that the palm of the hand is against the measurement scale the higher
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point is observed and then recorded to at least the closest one
centimeter.

c. The subject moves the feet to jumping position the feet cannot change
from this position prior to jumping, nor are any preparatory
movements other than one jump (dip) of the arm and knee permitted.
Figure (7b).

- Equipment: wall flat measuring scale, chalk, chalk dust, scorecards,

and pencils.

- Scoring: it is scored by measuring the distance in centimeter between

standing reach point and highest point reached after jump.

Figure (7)
The significant positions for the vertical jump: (A) the recorded

reach position (B) The preparatory jump position. (Adams, 1990,
P.92) |
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B. Physiological Measures:

Sample collection:
All test subjects were fasted for (13 hour) and taking rest on the same

period.

1- Each subject was positioned properly and (4)m! venous blood sample

was collected.
2- (2)ml blood were evacuated in EDTA tube so for the CBC test.
3-(2) ml blood were evacuated in EDTA tube for the lipid profile tests.

4- The sample were transferred from the camp to Jericho hospital at

(8C°).

Test procedure:
A- CBC Determination:
1- The CBC was done using an automated cell counter (Sysmex Kx -2).

2- Control blood samples were run for the test.

B-Lipid Profile:

1-The samples were centrifuged at (3000 r.p.m) for 5 minutes using
Heraeus céntrifuge.

2-Plasma was separated for determination of cholesterol, triglyceride,

HDL and LDL.

Triglycerides Determination:

Triglycosides are determined after enzymatic hydrolysis with
lipases. Indicator is quinoneimine formed from hydrogen peroxide,
4amino antipyrine and 4-chlorophenol under the catalytic influence of

peroxidase.
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Reaction principle:
Triglycerides. lipases glycerol + fatty acids.
Glycerol + ATP _GK, glycerol- 3 phosphate + ADP.
Gl | — 3 phosphate + 02 GPO
ycero phosphate + O2 |
Dihydroxyacetonephosphate + H,0,
H20z +4 amino antipyrine +4 chlorophenol POD,
quinoneimine + HCI + H20.
Gk: glycerol kinase.
GPO: Glycerol ~3- Phosphate Oxidase.

POD: Peroxidase.

Test procedure:

1-(250)pl of enzyme reagent were added to the Buffer solution and
mixed (working reagent) |

2- (1) pl of working reagent was added to each test tube.

3-(10) pl plasma were added to each test tube.

4- Control and standard were included in the run.

5-The absorbance of the sample/ standard was méasured at 500nm

using Biosystem Spectrophotometer.

Calculation:
triglyceride concentration = A& A sample X 200 (mg/dl)
A A standard |

AA: absorbance.
Triglyceride is assayed with the GPO-PAP Method, Enzymatic

Colorimetric Test with Lipid Clearing Factor
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- HUMAN standard and reagent were used in the assay.

Cholesterol determination: |
Cholesterol is determined after enzymatic hydrolysis and

oxidation. . The indicator quinoneimine is formed from hydrogen

peroxide and 4- aminophenazone in the presence of phenol and

peroxidase.

Reaction principle:

Cholesterol ester + H20 CHE cholesterol + fattyacid
Cholesterol + 02 CHO
2H202 + 4-aminophenazone + phenol PQP  quinoneimine + 4H.0O

cholestene-3- one + H20:

CHE: cholesterolesterase.
CI1O: cholesteroloxidase.

POD: Peroxidase.

Procedure:

1- One ml of enzymatic reagent was taken for each tube.

2- ‘l Oul of the sample were taken for each tube.

3-(10) pl of standard and (10) pul control were also included.

4- Samples with enzymatic reagent were mixed and-incubated at (37¢°)
for Sminutes.

5-The absorbance of the sample / standard were measured at (500nm)

against reagent to blank using Biosystem Spectrophotometer.

Calculation:

Cholesterol concentration =  test absorbance X200  (mg/dl)

Standard absorbance

200= concentration of standard.
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Cholesterol is assayed with the CHOD- PAP- Method. Enzymatic
Colorimetric Test with Lipid Clearing Factor.

HUMAN Standard and reagent were used.

HDL Cholesterol:
Method:

The chylomicrons, VLDL and LDL are precipiiated by the addition
of phosphotungstic acid and magnesium chloride. After centrifugation the
supernatant fluid contains the HDL fraction, which is assayed for HDL

cholesterol with HUMAN cholesterol liquicolor test kit.

Procedure:

1- Four parts of precipitant were diluted with one part of distilled water.

2- (500) pl of diluted precipitant were added to each test tube.

3-(200) p! plasma were added to each test tube.

4- The samples with precipitant was allowed to stand for (10) minutes
then centrifuged at (4000 r.p.m) for (10) minutes.

5-(1) ml of cholestero! reagent were added for each test tube.

6- (100) pl of the supernatant were added.

7- Standard and control were included on the run.

8- Incubation for (5) minutes at (37C°).

9- Measurement of the abaorbance at (500)nm.

Calculation:
HDL-C = 175 X AA Sample mg/dl
8 A standerd
HDL is assayed with the HUMAN Cholesterol Liquicolor test kit.

LDL cholesterol concentration was calculated according to

(Friedewald et al. 1972).
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LDL ~C = Total cholesterol - (HDL -C) -TG mg/dl
5

2-5: Analysis data:

For analyzing data (SPSS) statistical program was used using

means, standard deviation and paired —T-test for testing hypotheses.
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Chapter Three
Results of the Study

3.1. Results of the First hypothesis:

There are significant differences at (a = 0.05) in selected physical
fitness measures between pre and post training in favor of post training
for the participants in the Basic Military Training Course.

For testing this hypothesis paired T-test was used as in table (8)

_ Table (8)
Results of paired T-test for the difference in physical fitness measures

between pre test and post- test

i Physical fitness test Unit Pre-test Post-test T* A
! measures : Oof M Sd M . 8D %
| measure
‘l Endurance 1.5mile Minute 13.42 1.53 9.54 1.22 20.05* -28.91
‘ Speed oM Second 5.36 0.29 480 | 031 8.02% -10.44
| _ sprint
‘ Flexibility Sit and Centimeter | 4.56 3.30 10.27 4.19 11.17* 12521
| ' reach
Agility Shuttle- Second 11.12 0.72 10.39 0.73 6.47* -6.56
run
U[Jper body strength Push up Number | 33.17 4.52 48.92 9.91 991+ 47.48
Leg power Vertical M 38.64 4.96 44.71 7.48 6.90* 15.70
| jump

*Critical T-test value (1.70) with DF (27). M (means) , SD (standard deviation)

The results of table (8) show that computed T-test values for
physical fitness measures (endurance, speed, flexibility, agility arm
strength and leg power) are respectively (20.05, 8.02, 11.17, 6.47,9.91]
and 6.90), all of these values are greater than critical T-test value (1.70).

this means that there are significant differences at (o= 0.05)in physical
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fitness measures between pre and post training in favor of post training.

Such results are clear in figures (8),(9), (10), (11), (12), and (13).
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Figure (8)

Means of (1.5) mile run test for pre and post-training
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47
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Figure (9)

Means of (30) meters sprint test for pre and post training
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Figure (10)

Means of sit and reach test for pre and post training
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Figure (11)

Means of shuttle run test for pre and post-training
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Figure (12)

Means of push-up test for pre and post training
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Means of vertical jump test for pre and post training

3.2. Results of the second hypothesis:

There are significant differences at (o = 0.05) in selected
physiological measures between pre and post training in favor of post
training for thel participants in the Basic Military Training Course.

For testing this hypothesis paired T-test was used as in table (9)
Table (9) |
Results of paired T-test for the difference in physiological measures

between pre test and post- test

Physiological Unit Pre-test Post-test T* A
variables Of Measure M Sd M SD %
HDL Mg/l 4410 7.36 5214 | 1075 | 6.08* 18.11
LDL - Mg/l 76.75 23.77 69.42 | 19.39 | 2.35% -9.55
TC Mg/d) 133.53 25.83 141.25 | 24.07 | 2.33¢ 5.781
TG Mg/dl 88 41.71 86.35 [ 4124 ] 030 -1.875
RBCs . Cell/ml 4.874# 9.20 4.80# 1.26 0.04 -0.20533
WRBCs Cell/ml 6.42! 2.02 594! 11776 | 093 -7.47
RHR Beats/m 76.07 8.27 68 9.69 4.92% -10.60 -
Hb G/dl 14.57 1.27 14.57 1.19 0.03 0.00
*Critical T-test value (1.70) with DF 27).
6
#:10
P:x10?
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The results of table (9) show that computed T-test values for (TG, RBCs,
WBCs and Hb) are respectively (0.30, 0.04, 0.93, and 0.03), all of these
values are lower than critical t-test value (1.70). This means that there are
no significant effect of the Basic Military Training Course on these
variables, while the results revealed a significant effect of (BMTC) on
(HDL, LDL, TC, and RHR), where computed T-values on these measure
are respectively (6.08, 2.35, 2.33, and 4.92) all of these values are greater
than critical T-test value (1.70). This means that there are significant
effect of the Basic Military Training Course on these variables, such

results are clear in figures (14),(15), (16), (17), (18), (19), (20) and (21).
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Figure (18)
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Means of pre and post training (RHR)
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Chapter Four

Discussion and Recommendations

The purpose of this study was to investigate the effects of Basic
Military Training Courses(BMTC) on selected physical and physiological
measures {parameters). (28) Subjects were utilized in this investigation.
The subjects mean age (27.5 +4.95). Each of the twenty-eight subjects
performed (1.5) mile, (30) meters sprint, sit-and reach., shuttle run, push-
ups and vertical jump for measuring physical fitness, and HDL, LDL,
TG, TC, RBCs, WBCs, RHR, and Hb, for measuring physiological
measures. After (8) weeks of training, a post-test was conducted on the
same variables. For the purpose of this discussion; this chapter was

organized in such a manner that each hypothesis presented separately.
Discussion of the First Hypothesis:

There are significant differences at (o = 0.05) in selected physical
fitness measures between pre and post training in favor of post training
for the participants in the Basic Military Training Courses.

The results of table (8) and figures (9), (10), (11), (12), (13), and (14)
indicated a positive effect of (BMTC) on all physical fitness measures:
(endurance, spéed, flexibility, agility, upper body strength, and leg
power), where the percentages of change on these measures were
respectively (-28.91%, -10.44%, 125.21%, -6.56%, 47.48% and 15.70%).
Such results are consistent with those studies which wete conducted by
Kadumi (1996), Saleh (1992), Ayed(1989) and Hayward (1991), Abdul
Munem & Kesra (1985), Waleelec (1982), Asker (1980), Abed-Mawla &
Kandeel (1985), Kaleelah (1983), and Jerges (1974). Where all of them

reported that participation in organized training programs for a duration
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of (8to 10) weeks positively increased physical fitness parameters which

included in the training program.

The researcher attributed such results to the present training state
of all subjects before participating in (BMTC) where all of them are
sedentary, such idea confirmed by McArdle & Katch, (1988), where they
pointed out that the percentages of changes which are due to participation
in organized training programs depend on the presenlt training state of the
subjects. The followings are the discussion for each measure separately:
Endurance (1.5)mile run Test:

The results of table (8) and figure (8) show a decrease in (1.5) mile
running-time between pre and post training in favor of post-training
where the percentage of decrease was (-28.91%), the researcher attributed
such change to the development of acrobic power (VO2 max) which is
the best predictor of cardiorisparatory function, and successful endurance

performance (Fox & Bowers, 1992).

Both central and peripheral effects of circulatory system could
increase aerobic fitness. Centrally, ejection fraction and rate, stroke
volume, and force of contraction of the left ventricle increase in response
to exercise. The heart beats more slowly and empties more completely
with a greater reserve and higher potential cardiac out put. Peripherally,
blood distribution is more efficiently to the working muscles and muscles
extract oxygen more efficient from their blood supply, so, the same
amount of activity can be performed for a lower blood flow and a lower

cardiac output (Astrand and Rodahl,1986).

Such result agreed with the results of the studies which were

conducted by Hickson & Hollozey (1984), Cooper (1982), Hickson
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(1985), Hoopler (1985), Olsen et al (1988), and Kadumi (1996), where all
of these studies agree that participation in organized training programs

can increase aerobic power (VO2max) from (5% to 25%)

Speed; (30) Meters Sprint:

There are many kinds of movement in athletics each requiring a
different exertion of force and rate of movement. Speed may be defined
as “the rate of motion or the velocity of the body” (Wilmor, 1982, P.93).

The (30)meters sprint time demonstrated a significant difference
from pre to- post training in favor of the post training, where the
percentage of sprinting time decreased (-10.44%). Such result means that
there was a positive effect of (BMTC) on speed, this change may be due
to the changes.of factors which related to anaerobic power like increase in
phosphagen (ATP-PC) system (Karlsson et al. 1975), (Eriksson et al.
1973), (Thorstensson et al. 1975), or increase in anaerobic Co-enzymes
activity such as phosphofructo Kinase (PFK) (Gollnic et al. 1972),
(Kacsowski et al. 1982).

Such result was consistent with the results of the studies which
were conducted by Kadomi (1996), Saleh (1992), Ayed (1989), Parnate et
al. (1975), and McGown et al. (1990). The results of all these studies
showed an increase of anacrobic power from (5% to 16%) after

participating in organized training programs.

Flexibility; Sit and Reach Test:

Flexibility is the ability of a joint to move fluidly through its full
range of motion (ROM). (Hayward, 1991, P. 216).
The sit and reach demonstrated a significant difference from pre to post

training in favor of post training. Where the percentage of increase was
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(125.21%). Such change due to the changes of factors affecting flexibility
like joint, muscle and its facia, tendons and ligaments and skin (Gohns &
Wright, 1962) such result was consistent with the results of the studies
which were conducted by (Chapman et al. 1972), (Devries, 1962),
(Hrtley — O’Brien, 1980), where the results of these studies showed that

exercise increases flexibility.

Agility:

Agility is the ability of subject to change the direction of his
movement in a short period of time, agility is closely linked with the
speed of subject and with other abilities such as coordination. (Kadomi,
1996).

The result of shuttle run test demonstrated a significant difference from
pre to post training in favor of the post training, where the percentage of
run time decreased (-6.5%). This change may be due to the change in
speed and to anaerobic factors such as (ATP-PC) system (Katlsson, 1972)
and anaerobic Co-enzymes like (PFK), (Gollrick et al. 1972). Such results
are consistent with the results of Kadomi (1996) study. Where the results

indicated a positive effect of exercise on increased agility.

Upper Body Strength (Push-Up):

The stréngth/ endurance of upper body significantly increased from
pre to post training in favor of the post training, where the percentage of
change was (47.48%). Such change may be due to an increase in the size
of the muscle tissue (hypertrophy) which is due to an increase in the total
contractile protein, the number and size of myofibrils per fiber, and the
amount of connective tissue surrounding the muscle fibers, (Goldberg et

al. 1975; MacDougall et al. 1979). Moreover increase in testosterone
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hormone secretion, which is related to strength, may be a factor in

increasing push-ups count. (Lamb, 1984).

Leg Power: Vertical Jump:

The vertical jump significantly increased from pre to post training
in favor of the post training, where its percentage of change was
(15.70%). Since jump-ability depends on phosphageﬁ (ATP-PC) system
and anacrobic Co-enzymes like (PFK). (Adams, 1990), the researcher

attributes the changes of vertical jump to the changes in anaerobic power.

Discussion of the Second Hypothesis:

There are significant differences at (¢ = 0.05) in selected
physiological measures between pre and post training in favor of post
training for the participants in the Basic Military Training Courses.

The results of table (9) and figures (15), (16), (I7),and (21) showed
a significant effect of (BMTC) on (HDL, LDL, TC, and RHR) between
pre and post training in favor of post training, where the percentages of
chaﬂge for these measures were respectively (18.11%, -9.55%, 5.78%,
and —10.60%). For HDL and LDL cholesterol the results are consistent
with the results of the studies which were conducted by Rubinstein et al.
(1995); Toth & Poehlman, (1995); Ginsberg et al. (1995); Lavie & Milani
(1995); and Dengel etal. (1995). Where all of these studies pointed that
aerobic exercise increased (HDL) and decreased (LDL) cholesterol.

Acrobic training play an important role in controlling lipid
metabolism, the corner stone in the relationship between aerobic training
and lipid metabolism is the fact that working muscles need excessive
energy for continuous work. This energy comes from triglycerid

hydrolysis by lipoprotein lipase (Eisenberg, 1984).
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Depletion of triglycerid from the muscles may results in increased
synthesis of lipoprotein lipase in muscle capillaries. HDL3 is the receptor
for cholesterol generated during lipolysis.

Free cholesterol is estirified on the HDL particle by lecithin:
cholesterol acyltransferase. (LCAT), which permits cholesteryle ester to
enter the HDL core. This process results in the transformation of HDL3
into the cholesterol enriched HDL:2 particle, this means that greater
lipoprotein lipase activity increases triglyceride clearance and HDL-C

concentrations due to increased HDL2 subfractions (Harely et al. 1986).

Furthermore, Stubbe et al. (1983), found that there is a decrease in
hepatic lipase activity and an increase in LCAT activity, due to endurance
| training, therefore, HDL-c is catabolized more slowly due to decreased

hepatic lipase activity.,
| The increase in LCAT activity increases the production of HDL2-C

(Frey et al. 1991). Figure (22)

| | Pl ysicgl Activity
+ HL
Smaller
‘ * LPL W + LCAT VLDL
d’/ W v Catabolism qp qv
+ Triglyceride Production of HDL A Production 4Comfcrsion
of HDL 4 of HDL2 of large to
| - medium
' +sized LDL
+
‘ Conversion
- of medium
l + HDL 1o small
Fewer small
| ' dense LDL
particles
Figure (22)

 The effect of physical activity on lipoproteins concentration (Daniels, 1999)
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During exercise hepatic lipase activity is reduced and lipoprotein
lipase activify is increased. These changes induce the conversion of large
LDL particles to medium-sized LDL and delayed conversion of medium-
sized LDL to small LDL particles (Krauss, 1991).

Thompson- (1990) found that trained individuals have smaller
VLDL particles, which are poor in cholesteryl ester and are metabolized
to larger LDL particle.

Small dense LDL particles are normally catabolic products of rich
cholesteryl ester large VLDL particles, so poor cholesteryl ester VLLDL

particles will help in decreasing small dense LDL particles.

For total cholesterol the results revealed an increase of {(TC) such
result may be attributed to an increase in (HDL) since the total cholesterol
included both. (HDL) and (LDL), or as a result of an increase in
cholesterol concentration in daily diet. Diet may contribute up to (700mg)
cholesterol per day. Such result is consistence only with one study
conducted by Bonetti et al. (1988) which revealed a significant increase
of (TC) after playing match of volleyball players.

For the resting heart rate (RHR) the result was consistent with the
results of the “studies which were conducted by Samﬁel (1988); Douglas
(1984); Hickson (1977); and Subhi (1993). Where all of these studies
revealed a significant decrease in (RHR) after participation in aerobic
programs. Such change due to the physiological adaptation in the
increased stroke volume (SV) “the amount of blood pumped by the heart
per beat” and the reduced activity of parasympathic n‘erovous system, is

due to the program (Wilmore & Costill, 1994).

Stroke volume increases results from aerobic training which makes
an increase in left ventricular chamber size and power training which

increases wall thickness. The two factors; aerobic training and power
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training make the heart beats more slowly and empﬁes more completely
(George et al. 1999). |
The relationship between stroke volume, heart rate, and cardiac

output is clear in the following formula:

Cardiac oﬁt put = stroke volume x heart rate (IFox & Bowers,
1992)

Although there was a decrease in RBCs count, no significant
change was recorded. This result does not agree with Fallon (1990b)
results, he reported a significant decrease in RBCs count after a 1600km
running.

In this study hemoglobin concentration decreased but not to a
significant value. The decrease in hemoglobin and RBCs is in agreement
with the concept of “sports anemia”. Sports anemia is a commonly
encountered chronic delusional state in endurance trained athletes
(Eachner, 1986).

The results show a decrease in WBCs count but not to a significant
value, this result does not agree with other studies (Fallon,
1999b)(Busquet et al. 1996).

Bousquet bound the increase in WBCs count with the increase in
monocytes up to three folds during physical activity, in this study the
decrease in WBCs count seems to be related to inflammatory effects at
the beginning. of course due to weather changes since the subjects were
transported from their cold cities to the wormest city in Palestine;

Jericho..
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Recommendations:
Based on the findings of this study, the following recommendations

are made:

1- Using the Basic Military Training Course (BMTC) for developing
physical fitness measures and increasing HDL concentration.

2- Further study should be carried out to determine the effect of (BMTC)
on aerobic and anaerobic powers. |

3- Further study should be conducted on females who participate in this
(BMTC). |

4- Further study should be conducted to determine the effect of (BMTC)
on selected enzymes as (LDH),(PFK) and oxidative enzymes.

5-Further study should be conducted to determine the effect of diet and

exercise on blood biochemistry for the participant in the (BMTC).

65

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



1S009 SS9y JO BIUB)D - Ueplor Jo AlSIBAIUN JO AkeiqiT - paABSaY SIYDIY |1V

References



References

- AAHP.ERD. (1980). Lifetine health related physical fitness test
manual, Reston, V.A, Author.

- Abdel-Mawla, A., & Kandeel, (1985). The effect of using gymnastics
exercise for developing physical fitness and the basic skills in
handball, Published research. Egypt

- Abdul- Munem, H., & Kesra, (1985). The effect of specific physical
fitness elements on developing physical fitness and volleyball skills,
Published research, Helwan University, Egypt.

- Adams, G. (1990). Exercise plysiology laboratory Manual, WMC,
Brown, Publishers.

- Anderson, P., Henriksson, JI. (1977). Capillary supply of the
quadriceps femoris muscle of man: Adaptive response to exercise. J.
Physiol., 270, 677-690.

- Angelopoulos., T.J., Lewis, R., Jamurtas, T., Schumann, C. (1998).
Significant changes in VLDL triacyglycerol and glucose tolerance in
obese subjects following ten days of training. Eur. J. Appl. Phj’siol.,
77, 556—559.-

- Asker, H. (1980). Proposed training program for specific physical
fitness of different teams of handball at the college of physical
education. Unpublished doctoral dissertation, Helwan: Egypt.

- Astrand, P.O., Rodahl, K. (1986). Textbook of work pliysiology. New
York: McGraw- Hill Book Co.

- Austin, M.A. (1989). Plasma triglyceride as a risk factor for coronary
heart disease, The Epidemiologic Evidence and Beyond. Am. J.
Epidmiol, 29, 249-258.

- Ayed, F.(1989). The effects of plyometrics on selected plysiological

and  physical fitness parameters associated with high school

67

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



basketball players. Unpublished doctoral dissertation, The Florida
State University, U.S.A.

- Bevegared, S. (1963). Studies on the regulation of the circulation in
man. Acta Physio. Scand, 200, 1-36.

- Bjorntop, P., Smith, V., & Lonnroth, P. (Eds) (1988). Health
implications of regional obesity. Acta Medica Seandinavia
Symposium  Series No4. Stockholme: Almqvist & Wiksell

" International.

- Bonetti. A., et al. (1988). Changes in lipids metabolism induced by
volleyball playas. The Journal of Sport Medicine and Physical
Fitness, 28(1), 40-44.

- Bousquet, J., Chanez, P., et al. (1996). Monocytes, exercise and the
inflammatory response. Exercise Immumology Review, 2, 35-44.

- Bray, G.A. (1985). Obesity: Definition, diagnosis and disadvantages.
Medical Journal of Australia, 142, 52-58.

- Bruce, H.N. (1986). Physiology of Exercise and Sport. Time-Mirror
Mosby Publishing, P.334.

- Ceorge, K.P., Gates, P.E., Whyte, G., Fenoglio, R.A., Lea, R. (1999).
Echocardiographic examination of cardiac structure and function in
elite cross trained male and female Alpine skiers. Br. J. Sports. Med.,
33, 93-99.

- Cerretelli, P., Mognoni, P., & Marconi, C. (1982). Arobic and
Anaerobic Metabolism in Health and Disease: The role of training.
Ann. Clin. Res. 34(suppl.): 12-19.

- Chapman, E. et al. (1972). Joint stiffness: effects of exercise on young
and old men. Journal of Gerontology,27,218-221.

- Christopher, A., Kamen, K., & Kamen, G.(1999). Increases in strength

and decreases in 50% MVC endurance time in both older and young

68

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



individuals after a 6-week strength training program. RQES: March,
A-28. (Supplement).
Clarke, H.H. (1971). Basic understanding of  plysical fitness

research digest, 1(1). Washington, DC: President’s council on

physical fitness and sports.
Collins, M.A., Cureton, K.J., Hill, D.W., & Ray, C.A. (1989).

Relation of plasma volume changes to intensity of weight lifting.

Medicine and Science in Sports and Exercise, 121, 178-185,

Cooper, K. (1983). The aerobic programs for total well being, New
York: Burton Books.

Corbin. C., & Lindsey. R. (1988). Concepfts of physical fitness. Iowa
WMC. Brown publishers.

Costill, D.l, Maglischo, E., & Richardson, A. (1991). Handbook of

sports medicine: swimming. London: Black well Publishing.
Costill, D.L., Coyle, E.F. Flink, W.F. Lesmes, G.R. & Witzmann,
F.A. (1979). Adaptation in skeletal muscle following strength training.

J. Apple. Physio.: Respirat. Enviro. Exerc. Physiol. 46, 96-99.
Coterisano, A.P., Brian, T. E., Wyatt, L. B., Mechael, J.(1997). The

effects of a basketball season on Aerobic and strength parameters
“among college men: starters vs. reserves. Journal of Strength and
Conditioning Research, 11(1), 21-24.

- Cureton, T.K. (1947). The research for the best tests of physical
fitness. In physical fitness appraisal and guidance. St. Louis, C.V.
Mosby.

- Daniels, S.R. (1999). Exercise and Lipid Abnormalities. Pediatric
Cardiology, 20, 71-77.

- Davis, R.J, Bull, C.R. Roscoe, J.V., & Roscoe, D.V. (1991). Physical
Education and the Study of Sport, England, Walfe Publishing L.T.D.

69

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



- Dean, W.P., Nishthara, M., Romer, J.S., Murphy, K.S., Mannix, E.T.

(1998). Efficacy of a 4week supervised training program in improving
components of athletic performance. Journal of Strength and
Conditioning Research., 12, 238-242.

Dengel. J., & et al. (1995). Effect of an American Association diet,

with or without weigh loss on lipids in obese middle-aged and older

men. American Journal of Clinical Nutrition, 62(4), 715-721.

DeVries, H.A. (1962). Evaluation of static stretching procedures for
improvement of flexibility. Research Quarterly, 33, 222-229.

Douglas, R. (1984). Endurance training in older men and women.

Cardiovascular responses to exercise. Journal of Applied Physiology,

57, (3). 1024-1029. _
Eachner, E.R. (1986). The anemia of athletes. Pliysician and Sport

Medicine, 14, 122-130.‘ 547542

- Edwards, A.M., Challis, N.V., Chapman, J.H., Claxton, D.B., Fysh,
M.L. (1999). VO2 kinetics determined by PRBS techniques
differentiate’ elite endurance runners from elite sprinters. Int. j. sports
Med., 20, 1-6.

- Eisenberg, S. (1984). High-density lipoprotein metabolism. J. Lipid
Res., 25,1017-1058.

- Enoka, R.M. (1988). Muscle strength and its development. New
Perspectives Sports Medicine, 6, 146-168.

- Eriksson, B., et al. (1973). Muscle metabolism and enzyme activities
after training in boys, 11 to 13 years old, Acta physiological
Scandinavia, (87), 485-497. |

- Falkner, B., Daniels, S.R., Horan, M.J., et al (1996). Update on the
task force report or high blood pressure in children and adolescents, a
working group report from the National High Blood Pressure
Education Program. Pediatrics, 98, 649-658.

70

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Fallon, K.E., Sivyer, G., Sivyer, K., Dare, A. (1999a). The

biochemistry of runners in a 1600 km ultramarathon. Br. J. Sports
Med., 33, 264-269.
Fallon, K.E., Siyyer, G., Sivyer, K., Dare, A. (1999b). Changes in

hematological parameters and iron metabolism associated with a 1600
kilometer ultramarathon. Br.J. Sports Med., 33, 27-32.
Flamm, S.D., Taki, J., Moore, R., Lewis, S.F., Keech, F., Maltais, F.,

& et al. (1990). Redistribution of regional and organ blood voluine
. and effect on cardiac function in relation to upright exercise intensity
in healthy human subjects. Circuiation, 81, 1550-1559.

- Fox, E., & Bowers, R. (1992). Sports physiology, third ed,
Philadelphia: Brown Publishers.

- Frey, 1., Baumstark, M.W., Berg, A., & Keul, 1.(1991). Influence of
acute maximal exercise on lecithin, Cholesterol acyltransferase
activity in healthy adults of differing aerobic performance. Eur. J.
Appl. Phys. Occup. phys., 62, 31-35.

- Friedewald, W.T., et al. (1972). Clin. Chem., 18, 499.

- Gamble, J.N. (1988). Strength and conditioning for the competitive
athlete. In the Injured Athlete (2™ ed). DN. Kuland, ed.
Philadelphia: Lippincott, 136-137.

- Ginbery, H., et al. (1995). Association of postprandial triglycerid and
retinly palmitate responses with newly diagnosed exercise induced
myocardial  ischemia  in middle-aged men and women.
Arteriosclerosis Thrombosis & Vascular Biology, 15(11), 1829-1838.

- Gollnike, P., et al. (1972). Enzyme activity and fiber compositi.on in
skeletal muécle of untrained and trained men. Journal of Applied
physiology, 33, 312-319. |

71

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



- Gordon, D.J., Probstfield, J.L., Garrison, R.V. & et al (1989). High
density lipoprotein cholesterol and cardiovascular disease, Four
Prospective American Studies. Circulation 79, 8-15.

- Gortmarker, S.L. Dietz, W.H,, Jr. Sobol, A.M., & Wehler, C.A.
(1987). Increasing pediatric obesity in the United States. American
Journal of Desease of children, 141, 535-540.

- Hagberg, J.M.(1990). Exercise, fitness, and 'hypertension. In
C.Bouchard., R.J. Shephard, T. Stephens, J.R. Sutton, & B.D- Mc
pherson (Eds). Exercise, fitness and lealth (pp455-466). Champaign,
IL., Human Kinetics.

- Hagberg, J.M., Ehsani, A.A., Goldring, D., Hermandez, A., Sinacore,
D.R., & Holloszy, J.O. (1984). Effect of weight training on blood
pressure and hemodynamics in hypertensive adolescents. Journal of
Pediatrics, 104, 147-151.

- Halle, M., Berg, A., Baumsark, M.W., Keul, J. {1999). Association of
physical fitness with LDL and HDL sub-fractions in young healthy
men. Int. J. Sports Med., 20, 464-469.

- Hartley- O’Brein, S.J. (1980). Six-mobilization exercise for active
range of Hip flexion. Research Quarterly for Ex. and Spo., 51, 625-
635.

- Hartley, O’Boien, S.(1980). Six mobilization exercise for active rage
of lip ﬂexion; Research Quarterly for Exercise and Sport, 51, 625-
635.

- Hasnen, M. (1995). Evaluation and measurement in physical
education, third ed., Egypt.

- Hetzler, R.K, DeRenne, C., Buxton, B.P., Ho, K.W., Chai, D.X.,
Seichi, G. (1997). Effects of 12 weeks of strength training on
anaerobic power in prepubescent male athletes. Journal of Strengti
and Conditioning Research, 11(3), 174-181,

72

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



- Hayward, Vivian H. (1991). Advanced fitness assessment and
exercise prescription, 2end edition.

- Hickson, R. (1985). Reduced training intensities and loss of aerobic
power, endurance and cardiac growth. Jeurnal of applied physiology,
58(2), 492-499,

- Hickson, R., & Hollozey, J. (1977). Linear increase in aerobic power

induced by strenuous program of endurance exercise. Journal of

applied physiology, 42, (3), 372-376.

Hickson, R.C., Romze, H.A., Holloszy, J.0. (1978). Faster adjustment

of O2 uptake to the energy requirement of exercise in the trained state.

J. Appl. Physio, 44: 877-881.

Hoppeler, 1. (1985). Endurance training in humans: aerobic capacity
and structure of skeletal muscle. Journal of Applied Phiysiology.
59(2), 320-327.

Inbar, O., & Bar-Or, O. (1986). Anacrobic characteristics in male
children and adolescents. Med. Sci. Sport. Exer., 18: 264-269.

- Jerges, I. (19'74). The proposed training program for developing over
hand serve in volleyball published research, Egypt.

- Johns, W, (1-960). Physical factors concerned with the stiffness of
normal and diseased joints. Bulletin of Johns Hopkins Hospital, 106,
215-231.

- Joint National Committee. (1988). The 1988 report of the
J.N.C.D.E.T.H.B.P. Archives of Internal Medicine, 148, 1023-1038.

- Kadumi, A. (1996). The dynamic improvements of anaerobic,
aerobic and specific powers, and impormnt contributions to the
methodology for the physical preparation of volleyball players in
Jordan, Unpublished doctoral dissertation, National Academy of

Physical Education and Sports, Bucharest, Romania.

73

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



- Kaleelabh, L. (1982). The efficiency of circuit training in increasing
pliysical fitness in handball. Published research, Egypt.
Karlsson, et al. (1972). Muscle lactate. ATP, and PC level during

" exercise and after training in man. Journal Applied physiology, 33(2),
199-203.
Kirchner, G. Glines, D. (1957). Comparative analysis of Eugene,

Oregon elementary school children using the Kraus-Weber test of

minimum muscular fitness. Research Quarterly, 28, 16-25.

Kirkendall, Don R., Gruber J.J., Johnson, R.R. (1987). Measurement

and evaluation for physical education, second edition, U.S.A.,
Human Kineti.cs Publishers.

Kraemer, W.J. & Fleck, S.J.(1982). Anaerobic metabolism and it’s
evaluation. NACA Journal 4: 20-21.

Krauss, R.M. (1991). Low density lipoprotein and risk of coronary
artery disease. Cur. Opin. Lipidol, 2, 248-252.

Lamb. (1984). Physiology of Exercise, Responses and Adaptation, ,

New York Mekillar Publishers Company, P. 373, 380, 183.

- Lavi, C., & Milani, R. (1994). Effect of cardiac rehabilitation and
exercise tréining on low-density lipoprotein cholesterol in patients
with hyper triglyceridemia, and coronary artery disease. American
Journal of Cardiology, 74(12), 1192-1195. 7

- Manning, J.M, C. Dooly Manning, & Perrin, D.H. (1988)factor
analysis of various anaerobic power tests. J. Sports Med. Phys. Fitn.
28: 138-144.

- Marley, W.P. (1981). Health and Physical Fitness, New York,
Souders collage publishers, P. 122-134.

- McArdle, W., & katch, F. (1988). Nutrition weight control and

exercise, Philadelphia.

74

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



- McCarger,. L., & Grawford, S.M.  (1992). Metabolic and
anthropometric changes with weight cycling in wrestlers. Med. Sci.
Sports Exer., 24, 1270-1275.

- McDonagh, M.J.N., & Davies, C.T.M. (1984). Adaptive response of
mammalian skeletal ‘'muscle to exercise with high loads. Eurepean
Journal of Applied Physiology, 52, 139-155.

- McGown, G., et al. (1990). Gold medal volleyball: the training
program and physiological profile of 1984 Olympic champions.
Journal of Research Quarterly for Exercise and sport,61, (2), 196~
200. ' ,

- Mebdo, J.I, & Burgers. (1990). Effect of training on the anaerobic

- capacity. Med. Sci, Sport Exercise. 22: 501-507.

- Michael L Bishop, Janet L. Duben Engelkirk, and Edward P. Fody.
(1996). Clinical chemistry (3" ed ), Lippincott-Raven Publishers.

- Morehous, L.E., & Miller, A.T. (1967). Fitness in Physiology of
Exercise, St. Louis, C.V. Mosby.

- Olsen, et al. (1988). Comparison of two intense interval training
programs on maximal oxygen uptake and running performance.

~ Journal of Sports Medicine and Physical Fitness, 28, 158-164.

- Prabhakaran, B., Dowling, E.A., Branch, J.D., Swain, D.P., Leutholts.
B.C. (1999). Effect of 14 weeks of resistance training on lipid profile
and body fat percentage in pre-menopausal women. Br. J. Sports

Med., 33, 190-195.

- Prerost, M.R., Feldman, B.F., Herbert, W.G.(1999). Homocysteine,
fibrinogen and physical activity in human males with coronary artery
disease. Comparative Hematology International, 9, 25-30.

- Previte, J.J. (1983). Human physiology, New York, McGrow hill
book company, p.417. |

75

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Puddey, 1.B., Beilin, LJ. (1995). Exercise in the prevention and
treatment of hypertension. Curr. Opin. Nephrol. Hypertens., 4, 245-
250.

Rubinstein, A., et al. (1995). Lipoprotein profile changes during

intense training of Israeli Military Rescues. Medicine & Science in

Exercise, 27, (4), 480-484,

Saleh, B. (1992). The effect of suggested training program on
selected physical and functional variables for beginner handball
players in Jordan, Unpublished master thesis, University of Jordan:
Jordan.

Samule, A.(1988). Effect of different running programmers and body

fat and blood pressure in school boys aged B-17years. Journal of
Sports Medicine and Physical Fitness, 28, (3), 267-273.

- Sanborn, K., Proulx, C., Stone, M.H., O’Bryant, H.S., Johnson, R.L,
Ward, B., Stone, M.E. (1999). Pertormance effects of 10weeks of
training (indoor season)in college throwers: A comparison of men and
women, “Abstract”. Journal of Strength and Conditioning Rescarch,
12 (4), 277.

- Santiago, M.C., Leon, A.S., Serfass, R.C. (1995). Failure of 40 weeks

‘of brisk walking to alter body lipids in normolipomic women. Can. J.
Appl. Physiol., 20, 417-428.

- Sejersted, O.M., Vollestad, N.K., & Medbo, J.1. (1986). Muscle fluid
and electrolyte balance during and following exercise. Acta.
Physioligica Scandinavica, 128(Suppl. 556) 119-127.

- Simoneau, G.G. (1998). The impact of various anthropometric and
flexibility measurements on the sit and reach test. Journal of Strength
and Conditioning, 12 (4), 232-237.

76

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Song, T.M.K., & Cipriaro, K. (1984). Effects of seasonal training on

1

physical and physiological function on elite varsity wrestlers. J.
Sports Med., 24, 123-130.
Stampfer, M.J., Sacks, F.M., Salvini, S. Willett, W.C., Henne Kens,

C.H. (1991). A prospective study of cholesterol, a polyproteins, and
the risk of myocardial infarction. N, Engl. J. Med, 325,373-381.
Stone, M.H., Fleck, S.J., Triplett, N.T., & Kraemer, W.]J. (1991).

Health and performance related potential of resistance training. Sports
Medicine, 11, 210-231. _

- Stubbe, I., Hansson, P.G., Nilson-Ehle, P. (1983). Plasma lipoproteins
and lipolytic enzyme activities during endurance training in sedentary
men, changes in high density lipoproteins subtractions and
composition. Metabolism, 32, 1120-1128.

- Stunkard, A.J., Harris, J.R.,, Pederson, N.L., and McClearn, G.E.
(1990). The body méss index of twins who have reared apart. New
England Journal of Medicine, 322,1483-1487

- Subhi, K. (1993). The effect of a proposed training load distribution
on selected physiological and physical measures on secondary
students, unpublished master thesis, University of Jordan: Jordan.

- Taylor, A.W. (1971). A physiological analysis of the effects of two
training programs. J. Sports Med. Phys. Fitne., 11, 252-256.

- Thomas, J., & Nelson, J. (1990). Research in physical activity,
Champaign, Illinois, Human Kinetics Publishers. .

- Thompson, P.D, Gullinane, E.M., Sady, S.P.,, Flym, M., Chevevert,
C.B., Herbert, P.N. (1991). High-density lipoprotein metabolism in
endurance at.hletes and sedentary men. Circulation, 84, 140-152.

~ Thompson, P.D. (1990). What do muscles have 1o do with
lipoproteins?. Circulation, 81, 1428-1430. |

77

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



- Thorstensson, A., Sjodin, B. & Karlsson, J. (1975). Enzyme activities
and strength after “sprint training” in man. Acta Physiol. Scand, 94:
313-318.

- Thorstenssén, et al. (1977). Muscle strength and fiber composition in
athletes and sedentary men. Medicine and Science in Sports, 9, 26-
30. _

- Tietz N. (1987). Fundamentals of clinical chemistry. (3" ed).
Philadelphia: Sounders.

- Tipton, C.M. (1991). Exercise, training and hypertension: An Update

Exercise and Sport Sciences Reviews, 19, 447-505.

Tolfrey, K., Campbell, 1.G., Jones, A.M. (1999). Intra-individual

1]

variation of plasma lipids and lipoproteins in prepubescent children.

Eur. J. Appl. Physiol., 79, 449-456.

Toth. M., et al. (1995). Training status, resting metabolic rate, and
cardiovascular disease risk in middle age men. Metabolism, clinical &
Experimental, 44(3), 340-347. |

Utter, A., Stone, M., O’Bryant, H., Summinski, R., Ward, B.(1998).

.Sport seasonal changes in body composition, strength and power of
vollege wrestlers. Journal of Strength and Conditioning Research,
12 (4), 266-271.

- Vergouwen, P.C.J,, Collee, T., Marx, J.J.M. (1999). Haematocrit in
elite athletes. Int, J. Sports Med., 20, 538-541.

- VuTran, Z., Wiltman, A. (1985). Differential effgcts of exercise on
serum lipid and lipoprotein levels seen with changes in body weight: a
meta analysis. JAMA, 254, 919-924,

- Waleelee, M.L. (1982). The effect of proposed training program on
technical petformahce and selected physiological functions for

handball players. Unpublished doctoral dissertation, Helwan: Egypt.

78

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Wallach Jacques, M.D. (1992). Interpretation of diagnostic tests, 5th

[}

edition, London, Little Brown and Company, P408.
Weintraub, M., Rosen, Y., Otto, R, Eisenberg, S., Breslow, J. (1989).

Physical exercise conditioning in the absence of weight loss reduces
fasting and post-prandial triglyceride-rich, Lipoprotein Levels.
Circulation, 79, 1007-1014.

Wenger, N. (i 995). Hypertension and other cardiovascular risk factors

in women. An. J. Hypertens., 8,94-99 S.
William P.Marley. (1982). Health and Physical Fitness, U.S.A.,

College Publishing.

Williams, D.R. (1991). The effect of weight training on performance
in selected motor activities for prepubescent males (Abstract). J. Appl.
Spor. Sci. Res. 5: 170.

- Williams, P.T., Krauss, R.M., Vranizan, K.M., wood, P.D.S. (1990).
Changes in lipoprotein sub-fractions during diet-induced and exercise-
induced weight in moderately overweight men. Circulation, 81, 1293-
1304.

- Wilmor, JH. (1982). Training for sport and activity: the
plysiological basis of the conditionally process, Boston.

- Wilmore, J. H. & Costill, D.L. (1994). Physiology of sport and
Exercise, U.S.A. Human Kinetics.

- Wilmore, J.H. (1992). Body weight and body composition. In K.D.,
Brownell, H. Robin, & J.H. Wilmore (Eds), Eating, body weight and

performance in athletes. Disorders of Modern Society “P.p. 77-93”
Philadelphia: Lea & Febiger.

- Yigit, S.S.,- & Tuncel, F. (1998). A comparison of the endurance

training responses to road and sand running in high school and college

students. .foumal of Strength and Conditioning Research., 12 (2),

79-81.

79

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



o=adall

oaxy Gt Bpapalill &y s2ell aggg il sl ygnll gl
B slssall gLy Zp glpsatll s Laliall

sl alag|
Sy g olie il 547642
<3l al
sl galill st sgdall deby plagla ygsdnll

e Al By Kl g AS S5 Bl R ped Al o3a s

(8290 % YV,0) in o5 g el ilS a8y o ysia (VA) Rl b ol
fng_A(.,-oi\,vz)‘_-}m.;,ta:ﬁ_njlg‘,“,is(v,nivw,a/\)wd_a:ﬂ;t.s.m
— Bl 5 YY) o A8l 5l B Ly Aae 3 Gl a8 Al s covie
Y ers ale o Gl YE

(sl o Gl Gl pe (SPSS) dsleaah o5l zeali uall) padind
Al ol s i el 21 30 (@) LLasly g bl A,

SR pa—ad @iy b el gy 8 @ il Sl ol e Clie pes
Enzymatic colorimetric test with lipid plasiwly o puladl Mg J g i oSH
| Chin gadll el ja) 5 388 i gla gargdly elianll g o) yaall aall by S Wi cleaning factor

80

RS N (g pall Aoyl (Janill 5508 (uld 5 5y cdan ) paaadlly Aad L) jan
LS ciyiadl G800 (ol @ e a5l Aliinal) 5 3080 5 ¢ anand) (e s slall € 3l 5 58
pidl (3 sl Dy Jp Sl Uy « HDL, LDL Zuaall clii gl 58 55 5
Ot sase 5 Aat N i el anll aall S eel pandl al il S Y AslaYl

| SRYEVINE U~ IROPOUEJE ARG JINERES RPN

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



G—sh e HDL jo—ad S5 28 dyiaall <l oyl Aually W olSala 5 f Lo alal
Lut.u o S ji alsy o3 (LDL) — 5 Chpolesterol liquicolor test

il _gpsiall A ST < pal) Alan] AN 53 ol ol ase pital ol s

Ao gl ((dse)s0 (5 —2) Saadl (8 Ll Lo ) 5y p0l 2y Lo el cilS 058 i)

G (s sl e 3ol 3 g8 o )0 o pa) ABLE N ((gaasy pasla) Aapall o et )

Jlie 2,08) VAl e (gas—andl ) cula 0 Adnall 5l (Lainall) aval

VINVY Jilie VW) o s £,07 Jlia Y, YY) (A0 0,71 Jilie £,A0) 58 (VY €Y
pTATE Qia £6,V0) (5a7V Y Jlda £A,4Y) o Al

LDL, 3all g e JS e 5900l Alan] Vs 43 Lolad 1,20 Lead el

oty pa W & g s S 3S 5 e Atlias] AN 13 Lud 1,8 s Lasw HDL,
LAY A ) gl G pprial o dtlias] AV 1) 36 o el

81

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



