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Research Summary

Carbohydrates are considered the principal fuel that
provide the body with the energy necessary to perform any
muscular work. Its importance stems from the fact that

the amount of oxygen needed for its oxidation is less than

‘that needed for the oxidation of fates.

~

Therefore, manyathfétes depend on diets that are
rich in carbohydrates pr{or to performing any muscular work.
Since the ' assimilation of carbohydrates take a relatively
longer time to transfer it to glucose, therefore, it is
prefered to take glucose solution prior to muscular acti-
vities because of its rapid assimilation in addition to
its high carbohydrate content which is necessary to increase
glucose content of the blood and maintaing its concent-

ration at the normal rates ( 80 - 120 mgm %)

As the carbohydrate intake prior to muscular work
helps increasing the glycogen storage in the liver and
muscles; maintaing glucose concentration level in the
blood at the normal rates which leadd up to the increase
of the ability to perform the muscular work required: its
intake is considered very important because the decrease
of the levels of glucose concentration in the blood below

the normal rates results in disturbances in the nervous

system.



In spite of the intimate relation between the
muscular and nervous system and the fact that their
function is affected by carbohydrate intake, the
studies that dealt with: the effect of carbohydrates
on the efficiency of the neuromuscular system:- as
evidenced from the EMG - recieved little attention.

Most of the EMG studies focused on the study
and analysis of the changes in the EMG during the
performance of a certain type of muscular work or
fatigue without the study of other factors as the
carbohydrates which can result in changes in the
EMG The latter is a product of the interaction of

the muscular and nervous system.

Therefore, the present study aims at
the recognition of the effect of carbohydrate
intake on the efficiency of the neuromuscu-
lar system. This hhas been accomplished
through the measurements and analysis of
the EMG of the quadriceps. The study
also dealt with the effect of the carbohydrate
intake on ~some functions of the vascular
system, and the ability to continue to per-

form muscular work.



Purpose of the research:

The purpose of the present study is to recognize the
effect of carbohydrate intake on:

1) The efficiency of the neuromuscular system via the measur-
ments‘of the electromyographic activities ofathe quadriceps
during the performance of aerobic and anaerobic work.

2) The pulse rate, blood pressure, and the glucose éoncentrat
ion in the blood prior to and after the performance of
aero@ic and anaerobic work.

3) The time of performance of aerobic and anaerobic work.

Research hypotheses:

The researcher assumed that the carbohydrate intake priocr
to the performance of aerobic and anaerobic work leads up to:
1) 1Increasing the efficiency of the neuromuscular system

during the performance of aerobic and anaerobic work.

2) Improvement of pulse rate, blood.preésure increase, and
level of glucose concentration in the blood after the per-
formance of aerobic and anaerobic work.

3) The increase of the time of performance of both aerobic

and anaerocbic work.

Research Methodology:

In the bresent study, the experimental method was adopted,
and applied on one group. The group was exposed to the experim-
ental variable ( carbohydrate intake), and its effect on the
other variables during the performance of both aerobic and

anaerobic work.



The study sample consists of 12 outstanding students from
the Faculty of Physical Education, Helwan Univesity, Cairo.
The variables and the methods of measuraments of the variables

were defined.

A chart :for each subject was prepared to record the data
collected during the performance of the aerobic and anaerobic

work. A piolt study for the measurements was carried out.

The experiment was carried out on the study sample during
the period. from 19/8/1987 to 4/10/1987. The measurments were
carried out separately  for each subject. The aerobic and
anaerobic work were executed on a separate day at approximately
the same time and under similar conditions. The glucose solution

intake preceeded the experiment by 2% hrs.

The measurments for each experiment were collected in the
following sequence :
- Pulse rate. -

- Blood pressure,

- Withdrawal of a blood sample to determine level of glucose
in the blood prior to the performance.

- Measurement of the maximum constant muscle contraction and
recording the electromyographic activities ( EMG) of the
quadriceps simultanecusly.

- Performing both aerobic and anaerobic work with or withcut
carbchydrate intake and recording the EMG of the same muscle.

- Repetition of the muscular work taking the determined rest
intervals until the subject reaches the stage cf fatigue.

The time of performing the muscular work is reccrded.

- Recording the EMG at the end of the muscular wcrk performance



Measurment of the pulse rate,

Mezsurment of the maximum constant muscular contraction and

reccrding the EMG.

Measurement .of the blood pressure.

Withérawal of a blood sample to determine glucose concentra

tion after the performance.

Statistical treatments:

The data were treated statistically using the standard

deviation, arthmetic mean, in addition to the T-test tc

calculate the significance of the differences.

the

In

Conclusions

the light of the purpdse of the study, presentation of

results, and within the Iimits of the study sample it is

concluded that:

a)

The intake of carbohydrates prior to the performance

of
of

1.

aerobic and anaerobic work increases the .efficiency
the neuromuscular system as evident from:

The increase of the amount of the maximum constant
muscular contraction, and- the level of the electromyog-
raphic activities during state of rest.

A lesser decrease in the maximum constant muscular
contraction and the level of the electromyographic
activities after the performance 6f the muscular work.
The increase of the level of the é;ectrOmyagraphic

activities at the beginning of aerobic and anaerobic

work performance.



6.

4. A lesser decrease in the level of the electromyographic
activities at the end of aerobic and anaerobic work
per formance.

5. Retaining the mechanical work efficiency at the end of
aerobic and anaerobic work performance represented by
not decreasing the number of . muscular contractions
required to be performed by the student.

6. The increase of the mechanical work efficiencyGat the
beginning of anaerobic work performance.

7. A lesser decrease in the mechanical work efficiency at

the end of the performance of the anaerobic work.

B) The intake of the carbohydrates prior to the .performance
of aerobic and anaerobic work leads up to the improvement
of the functions of the vascular system, where the increase
in the pulse rate and blood pressure were lowered after the

_ performance.

C) The intake of the carbohydrates prior to the performance
of aerobic and anaerobic work lowers the decrease in the
level of concentration of glucose'in the blood.

D) The intake of the carbohydrates prior to the performance
of aerobic and anaerobic work leads up to the increase

in the time of performing the muscular work.

Recommendations

According to the conclusions and in the light of the
procedure executed, and within the limits of the study sample
it is recommended that: |
1) The necessity of carbohydrate intake represented by

gluocose solution prior to aerobic and anaerobic work



2)

3)

4)

5)

6)

performance by 2% hrs as it has a positive effect on increa-
sing the effiéiency of the neuromuscular system which in
turn leads up to the increase of the ability to perform and
delay reaching the stage of fatigue.

Standardization of rest intervals ideal for the recovery of
the neuromuscular system according to the intensity of the
load performed.

It is necessary to cérry out further studies to recognize
the best ways of recovery that suit aerobic and anaerobic
work according to their effect on the efficiency of the
neuromuscular system.

Evaluation of the training status of the athletes in the
light of the results of follow up measurements of the effi-
ciency of the neugomuscular gsystem, wheather in aerobic or
anaerobic activities.

Standardization of weakly training periods and daily training
dose to retain the level of glucose concentration at its
normal rates.

Providing the students of physical education colleges with
fluids that contain a considerable amounts of carbohvdrates
that help to retain the glucose level at its normal rates.
This leads up to maintaing the efficiency of the neuromuscular

system and to perform different activities during the school

day.





