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vessels after a painless incision with a special blade. The procedure is similar
to the self-determination of glucose in blood from a fingertip by a diabetic.
Sports doctors usually use capillary blood from an earlobe for the lactate
measurements. The blood drop is placed on a test strip (Photo 3) and the lactate
causes a color change on the test area. This is measured using an Accusport
meter. The lactate level is displayed after one minute.

Lactate measurement using Accusporl: _

Switching on:

Photo 1: Press the pink On/Off Photo 2: Insert the lactate test strip
button. All segments of the display  firmly until it engages. Correct
light up as a check on complete insertion is confirmed by two

function. acoustic signals.



Application of biood:

Photo 3: Open the flap. The
display shows the message ,,60
seconds”. Apply a lentil-sized drop
of blood to the cenfer of the yellow
lest area. The strip can also be
removed from the instrument to
apply the blood.

Photo 4: Close the flap
immediately after applying the

blood.. The lactate value appears
afier ohe minute.

Lactate and heart rate: a successful double act

The behavior of lactate and heart rate depends on the body’s workioad.
However they react to different workload stimuli in different ways, and this

explains their complementary uses.
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Best

Time o) H| S| H| 5|
in =y o (=< r~ ~ (7~
Seconds
1:52 1:57.6 | 2:08.8 2:14.4 2:20.0 | 2:25.6 2:31.2
1:54 1:59.7 2:11.1 2:16.8 2:22.5 2:28.2 2:33.9
1:.56 2:01.8 2:13.4 2:19.2 2:25.0 { 2:30.8 2:36.6
1:58 2:03.9 2:15.7 2:21.6 2:27.5 2:33.4 2:39.3
2:0C 2:06.0 2:18.0 2:24.0 2:30.0 | 2:36.0 2:42.0
2:02 2:08.1 2:20.3 2:26.4 2:32.5 | 2:38.6 2:44.7
2:04 2:10.2 2:22.6 2:28.8 2:35.0 | 2:41,2 | 2:47 .4
2:06 2:12.3 2:24.9 2:31.2 2:37.5 | 2:43.8 2:50.1
2:08 2:14.4 2:27.2 2:33.6 2:40.0 | 2:46.4 2:52.8
2:10 2:16.5 2:29.5 2:36.0 2:42.5 2:49.0 2:55.5
2:12 2:18.6 2:31.8 2:38.4 2:45.0 | 2:51.6 2:58.2
2:14 2:20.7 2:34.1 2:40.8 2:47.5 2:54.2 3:00.9
2:16 2:22.8 2:36.4 2:43.2 2:50.0 2:56.8 3:03.6
2:18 2:24.9 1 2:38.7 2:45.6 2:52.5 2:52.4 3:06.3
2:20 2:27.0 01 2:41.0_1_2:48.0 2:55.0 3:02.0 3:09.0
2:22 2:29.1 2:43.3 2:50.4 2:57.5 3:04.6 3:11.7
2:24 2:31.2 2:45.6 2:52.8 3:00.0 { 3:07.2 3:14.4
2:26 2:33.3 2:47.9 2:55.2 3:02.5 3:09.8 3:17.1
2:28 .2:35.4 2:50.2 2:57.6 3:05.0 3:.12.4 3:19.8
2:30 2:37.5 2:52.5 3:00.0 3:07.5 3:15.0 3:22.5
2:32 2:39.6 2:54.8 3:02.4 3:10.0 3:17.6 3:25.2
2:34 2:41.7 2:57 .1 3:04.8 3:12.5 3:20.2 3:27.9
2:36 2:43.8 2:5%.4 3:07.2 3:15.0 3:22.8 3:30.6
2:38 2:45.9 3:01.7 3:09.6 3:17.5 3:25.4 3:33.3
2:40 2:48.0 3:04.0 3:12.0 3:20.0 3:28.0 1.3:36.0
2:42 2:50.1 3:06.3 3:14 .4 3:22.5 3:30.6 3:38.7
2:44 2:52.2 3:08.6 3:16.8 3:25.0 3:33.2 3:41.4
2:46 2:54.3 3:10.9 3:19.2 3:27.5 3:35.8 3:44.1
2:48 2:56.4 3:13.2 3:21.6 3:30.0 3:38.4 3:46.8
2:50 2:58.5 3:15.5 3:24.0 3:32.5 3:41.0 3:49.5
2:52 3:00.6 3:17.8 3:26.4 3:35.0 | 3:43.6 3:52.2
251 T3:02.7. 3:20.1 | 3:28.8 | 3:97.5 | 3146.2 | 3:54.9
2:56 3:04.8 3:22.4 3:31.2 3:40.0 3:48.8 3:57.6
2:58 3:06.9 3:24.7 3:33.6 3:42.5 3:51.4 4:00.3
3:00 3:02.0 3:27.0 3:36.0 3:45.0 3:54.0 | 4:02.0
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RESEARCH SUMMARY

It (is noticeable that the integrety of science and work,
theory and application is an aspect of our present time
Swimming is one of the sports that has demonstrated the
later practically and theoretically . The identefication of
physiological changes that occures in the body during a certain
physical activity has its importane for having data on the
description and the explanation of physiological changes
resulting from the performance ofvarious physical loadings or
their repetition, helps to understand the natural laws and the
biochemistry upon which these changes relay and henceforth,

they can be controlled and their efficiency increased .

Accordingly, it 1is found that many sport researches,
especially swimming researches had concentrated upon
studies that involve the means of acheiving best results. The
progress of the atnletic level is parallely related to
physiological efficiency. Changes occure in the athlete's
internal organs helping to delay fatigue and improves the

process of metabolism .

Muscle fatigue is one of the most important problems that
affect the athlete's status . It is a compound, multi sided
physiological phenomena which evolves from the
accumulation of lactic acid that results in fatigue when it
increases above the normal rate in muscles and blood . That is
why we find that the scientific studies aim to discover the
means of reaching the adaptation stage in the presence of

lactate which is called "increase of anaerobic endurance"



delaying the occurance of muscle fatigue, the muscle fatigue
which usualy has a negative effect upon the level of sport

performance.

It has been proved that the pulse rate of a competition
swimmer is an effective method, {counsilman (1972)}, {Fait
(1978)}, {Vergnivsky (1981)}, for physiological measuring to
determine the load intensity and the recovery period. Also,
{Matheus and fox (1971)} say that it is possiblé to use the
pulse rate as a proof for physical load intensity, and for
evaluating the effects of physical training, also it can be used

in developing training programs for efficiency increasement .

Lately however, {(Castil et al (1991)} have confirmed that
the measurment of pulse rate is less accurate than measuring
the concentration rate of lactic acid in the blood at its
maximum and its submaximum as a signal to training
intensity. The former has been attrituted by {Lamb (1984)}
to the fact that the pulse rate increases with the prolongation
of the training period linearly, therefore, measuments of lactic
acid have to be used to follow up with the training programs .
This would be more efficient and would be relaying upon the

theory of lactic acid.

The researcher, through his field experience with the
swimmers of Gezira Club, Shams Clube and the National Team
had noticed that pulse rate is depended upon to determine
the load intenisty, and is also used as a signal for fatigue
during the various training periods. In spite of this , the

measurment of concentration off lactic acid in the blood has



not been used according to the researcher's knowledge, who
believes it to be the main indicator to evaluvate the training
status of swimmers when designing training programs . If so,
training programs could be constructed upon an accurate
scientific base which is the best followed means in developed
countries in sports generally, and swimming specifically, to
determine the intensity and to predict the performance level

through identifying what follows ;

- The physiological basis for using lactate in blood to

evaluate swimmers

- The use of lactate measurment to determine individual

speed training .

- The use of lactate measurment to predict the perfomance

capacity .

- Marhing the training status by using lactate measurment

instead of pulse rate .

Therefore this study has been chosen to clarity the
importance of wusing the determination of concentration of
lactic acid as best means to evaluate the training status of

swimmers during the execution of training programs
Aim of The Research :

This research aims to evaluate the training status of the

national team swimmers through recognizing the following :

- Measuring blood lactate during rest time and after a 200
m. crowl stroke, as well as ‘before and after the training

program



- Determining the percentage of maximum oxygen
consumption after the 200m. crowl stroke and before and

after the training program .

- Measuring the heart rate (Pulse) during the rest period,
after the 200m. crawl stroke, and before and after

training program

- The relation among blood lactate concentration and the
percentage of maximum oxygen consumption, pulse rate

and the numerical ‘level after the 200m. crawl stroke .

Hypothesis of the Research :

1- There are statistical significant differences between pre.
and post measurments of the blood lactate during the

rest period of swimmers forming the research sample .

2- There are statistical significant differences between pre.
and post measurments of the blood lactate after 200m.

crawl stroke also taken from the research sample .

3- There are statistical significant differances between pre.
and post measurments of the percentage of maximum
" oxygen consumption after 200m. crawl stroke, also

referring to the sample .

4- There are statistical significant differances between pre.
and post measurments of the heart rate (pulse) during

the samples , rest period .

5- There are statistical significnt differances beween pre.
and post measurments of the heart rate (pulse) after the

samples , 200m. crowl stroke race .



6- There are statistical significant differances between pre.
and post measurments of the numerical level of the

samples, 200m. crawl stroke race .

7- There is a statistical significant correlation among blood
lactate concentration and maximum oxygen consumption,
the pulse rate and the numerical level after 200m. crawl
stroke as well as, before and after the training program

given to the swimmers sample .
Method of The Research :

The researcher used the experimental method by applying

the pre and post designing for a group .
Sample of The Research :

The research has been applied on a sample of 10 swimmers
that were chosen on purpose from among the members of the
national team for short distance swimming with age ranging

from 15 tol6 years old .
Determination of Research Variables :

The resrearcher specified the research variables which are
represented by physiological variables, biochemical variables

and the numerical level as well .

Main Swimmers measurments

-Length .

- Weight .



Biochemical Variables :
- Concentration of Lactic acid in the blood .
a. during rest period .

b. after physical effort (200m. crawl stroke) and was

determined after a period of 5 minutes .

Blood samples have been analysed by using the method
of Gutman & Wahlefeld (1974).

Physiological Variables :
- Heart rate (pulse) .
a. during rest period .

b. after physical effort (200m. crawl stroke) and was
determined during the first 10 seconds directly following

the end of physical effort .

- The maximum percentage of oxygen consumption after
physical effort (200m. crawl stroke) by using {Astrand
and Rudal (1977)} measurment .

Numerical Level :
- Period of 200m. crowl strake .

Measurment took place during an official competition to
achieve best results. This is considered to be the first research

to take place during an official competition in A.R.E.



Steps of The Research :

Before the researcher had started the basic study to apply
measurments and tests, he first executed the preliminary
procedures to recieve the conscent of the Egyptian Federation

to carry out this research .
Pilot Study :

The researcher executed a pilot study on a Sample of 2
swimmers. In general, biochemical and special physiological

measurment were applied as well as the numerical level .

This study had shown the best means and ways of
measuring research variables. A periodical timetable was also
laid out to apply the performance of pre and post

measurments and to prepare a List for registering data .
Basic Study :

The— basic study went through 3 stage; :

a. Pre-Measurments

Which have been executed during the period from 30-10 to
1-11-1993 at the swimming pool belonging to the

ministery of education .
b. Program Application

The program has been applied from 2-11 to 1-2-1994 at
the swimming pool of Cairo Stadium for a period of three
months. The whole research sample was submitted to a

complete program including, a preperation period-avigorous



training period-arelaxing period- competition day .
c. Post Measurments

Which have been executed during' the period from 2-2 till
5-2-1994 under the same conditions of the pre

measurments
The Statistical Analysis:

Statistical analysis for data has been executed by using a
program for social science statistical analysis (SPSS ) composed

of the following :

1

Means .

Standard deviation .

Standard error .

Sequence .
T.Test at a significant level of (0.01 , 0.05)

Conclusions :

1- One drop of blood can be used to determine the lactic

acid concentration .

Using the modern protable apparatus to measure lactic acid
concentration by the fastest and most accurate means
allowing the use of the minimum possible amount of

blood. (10 micro liter) (Accusport, B.M. Germany)

2- The possibility of depending upon the measurment of
lactic acid concentration in the blood to predict the

training status of swimmers .

3- The used training program leads to an increase in the



rate of physical work efficiency and the increase of the
efficiency of the circulatory, respitratory systems as well
. the later has bee indicated for by an improvment of the

heart rate and the maximum oxygen consumption .

4- The used training program led to an improvement of the
aerobic efficiency and that by the increase of the ability
to consume oxygen and decrease the rate of lactic acid

production

5- The used training program led to an improvement of the
anaerobic efficiency represented by the improvement of
the performance period and the speed in getting rid off
lactic acid as well as pain endurance resulting from

accumulation of lactic acid .

6- Depending up training methods sprouting from the
physiological and biochemical principals leading to an

improvement of the swimmers training status
Recomendations :

1- execution of a study to identify the swimmers status
after performing a physical load of variable intensity
during warming up and its effect upon the performance
of main groups during the training unit by using the
concentration analysis of lactic acid .

2- The execution of a study to identify the swimmers status
after the performance of the target groups by using the
measurment of concentration of blood lactic acid and its

effect on numerical level .

3- The execution of a study to identify the swimmers status



during the relaxation period after performing a specific
physical effort by using the measurment of concentration

of lactic acid in ;he blood .

4- The execution of a study to identify the swimmers status
by using the method of speed pace training by using the

measurment of lactic acid in the blood .

5- The execution of a study to determine interval rest
periods by using physical effort of variable intensity and

its effect upon the concentration of lactic acid in the blood

6- The execution of a study to determine the differances
between speed swimmers, long distance swimmers and
medium distance swimmers, as well as the recognition of
some biochemical and physiological variables (Lactic acid
concentration- maximum consumption of oxygen - pulse

rate - vital capacity) .

7- The execution of a study upon the enzymes involved in
the processe of sugar changes, and the crips cycle the
most important of which is the L.D.H enzyme due to its

essentiality in clarifying this relation .
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