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Abstract  

Background:  The Insulin like Growth Factor-1 (IGF-1)  
decrease with aging, which lead to several disorders and  
disabilities in elderly.  

Objective:  The purpose of this study was to find out the  
effect of moderate aerobic training on insulin like growth  
factor and functional capacity in elderly.  

Subjects and Methods:  The study was conducted on thirty  
elderly subjects, their age ranged from 65 to 75 years old with  
mean value of 64.81 years, they were selected randomly based  

on the inclusion criteria. All the subjects had participated in  
moderate aerobic training calculated as 60% to 70% of their  
predetermined maximum heart rate. This program was applied  
three times per week for eight weeks.  

Results:  Statistical analysis showed a significant increase  
of insulin like growth factor by 32% and functional capacity  
by 18.5%.  

Conclusion:  It was concluded that moderate aerobic  
training improve insulin like growth factor and functional  
capacity in elderly.  

Key Words:  Elderly – Aerobic training – Insulin like growth  
factor – Functional capacity.  

Introduction  

MANY  studies found that Growth Hormone (GH)  
and Insulin like Growth Factor-1 (IGF-1) decrease  

with age and that administration of these hormones  
decrease the deterioration of tissue function that  
founded in aged and libitum fed animals, suggesting  
that absence of these hormones contributes to the  
phenotype of aging [1] .  
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In addition, it is founded that IGF-1 is a main  
source in restoring mitochondrial dysfunction  
during aging by enhancing mitochondrial mem-
brane potential, decreasing oxygen consumption,  
and increasing ATP production that lead to mini-
mizing the c-cytochrome release to the cytoplasm  

and increasing neural survival by reducing caspase-
induced apoptosis [2-4] .  

Also, IGF-1's antioxidant ability in brain cortex  

and hippocampus was assessed as increasing anti-
oxidant enzymes activities (superoxide dismutase,  
catalase and glutathione peroxidase) and parameters  
of oxidative damage (MDA and PCC) [3,4] .  

Insulin like growth factor-1 has been found as  
an index of healthy aging, because of the finding  
that it directly correlates with the leukocyte tel-
omere length [5] .  

The age-related decline in maximal strength  
and maximal oxygen uptake need older adults to  
work at their best for performing ADL [6] .  

The ability to perform Activities of Daily Living  
(ADL) is important to a sufficient health-related  
quality of life. The cause of functional disability  
is complex; however, a primary aetiology to this  
is sarcopenia-the age-related loss of muscle mass  
and quality-and a cardiovascular system dysfunc-
tion [7] .  

It is important to find out a way that will address  
functional decline by reducing the decline in both  
the muscular and cardiovascular systems and en-
hancing the quality of life for elderly [8] . Therefore  
the purpose of this study was to investigate the  
influence of moderate aerobic training on insulin  
like growth factor and functional capacity in elderly.  
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Subjects and Methods  

I- Subjects:  
Thirty elderly subjects of both sexes were par-

ticipated in this study. Their age ranged from 60- 
70 years old with a mean value of 64.18 years.  

Their Body Mass Index (BMI) ranged from 25- 
29.9kg/m2  and they were sedentary (not participat-
ing in regular aerobic or strengthening exercise  

over 6 months prior to entering the study). They  

were selected randomly from Qena University  

Hospitals, in May 2016. Subjects who have history  

of serious cerebrovascular, cardiovascular diseases  

or musculoskeletal problems restricting their phys-
ical activity, chronic (respiratory, kidney, liver,  
metabolic and neurological) disorders were exclud-
ed from the study.  

All subjects were thoroughly evaluated before  

and after the treatment protocol application. Par-
ticipants were prepared for a baseline assessment,  

which included measurements for body weight,  
body height, IGF-1 and functional capacity. The  
measurements were taken at the beginning and at  
the end of the study. The study was conducted in  
the Outpatient Clinic of Qena University Hospitals,  

Egypt.  

II- Methods:  
A- For evaluation:  

- Radioimmunoassay kits: Count-A-Count; DPC,  
Los Angeles, CA for IGF measuring.  

- Six-minute walk test (6-MWT): To measure  
functional capacity.  

- Height and weight scale: (Floor type model  
ZT-120, made in china): It was used to measure  

the height and the weight of each subject, to  

be used as a data base for six minute walk test  

and to calculate BMI.  

- Mercury Sphygmomanometer: (Diplomat,  

Presameter made in Germany) and stethoscope  

(Riester, duplex, made in Germany). It was  

used to measure the blood pressure before and  

after each exercise training session.  

- Pulsometer: (Tunturt TPM-400, made in Japan)  

it was used to detect the pulse rate before and  

after exercise, and to control the exercise  

intensity within the pre calculated training  

heart rate during every exercise session.  

B- For training:  

Electronic treadmill: (Enraf Nonius, EN-TRE,  
made in Germany), its speed, inclination and timer  
are adjustable, and it also provided with control  

panel to display the exercise parameters.  

III-  Procedures:  

The study protocol was explained in details for  

every subject before the initial assessment. A  
complete history and physical examination were  

taken for all subjects. A written informed consent  

was signed by each subject before participation in  

the study as an agreement to be included in the  
present study.  

The study was reviewed and approved by the  

Ethics Committee of Faculty of Physical Therapy  

Cairo University.  

Evaluated parameters:  

- A somatomedin C test or insulin like growth factor  

test: Blood samples were obtained from an an-
tecubital vein in the morning following overnight  

fasting, prior to training, and another time after  
the end of 8 weeks of aerobic exercises, serum  

IGFI were measured by radioimmunoassay kits.  
The intra-and interassay coefficient variations  

were 3.9% and 2.8% for IGFI.  

- Six minute walk test (6 MWT):  The walking course  
is laid out in a 50 yard (45.72m) rectangular area  

(dimensions 45 X 5 yards), with cones placed at  
regular intervals to indicate distance walked. The  

aim of this test is to walk as quickly as possible  

for six minutes to cover as much ground as pos-
sible. Subjects set their own pace (a preliminary  
trail is useful to practice pacing), and abled to  

stop for a rest if they desired, for scoring: Measure  

the distance walked in 6 minutes to the nearest  

meter [9] .  

Exercise training program:  

Every subject performed moderate aerobic  

training program three times per week for eight  
weeks using treadmill. The exercise intensity had  
been prescribed as a Training Heart Rate (THR)  

depending on each subject's maximum heart rate  
(HR max), and resting heart rate (HR rest) gained  
from the exercise test , and calculated according  
to Karvonen formula as follow THR = HR rest +  
(HR max – HR rest) TF, TF = training fraction, it  

was 60-70% in moderate training [10] .  

Each subject started the training session by  

warming up exercise for 5-10 minutes in the form  

of stretching exercise, marching or even walking  

on treadmill with heart rate of 30-40% of the HR  

max to adapt cardiopulmonary system, decrease  

formation of lactic acid and to decrease the risk of  

decline in blood pressure, cardiovascular and mus-
culoskeletal complications [11] . Warming up phase  
followed by active phase during which the speed  
increased gradually until the range of 60-70% of  
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HR max of the subject for 30 minutes, then the  
exercise finished by cooling down by gradual  
decreasing of treadmill speed to prevent postural  
hypotension [12] . Pulse rate had been continuously  
observed during the training session. Subject in-
structed to report any significant symptoms he  

feels during the session to the physiotherapist [13] .  

Statistical procedures:  
In this study collected data were fed to the  

computer, manipulated and analyzed using (SPSS  
under win; statistical package, Version 10, 1998).  
Descriptive statistical analysis, in the form of mean,  
standard deviation was calculated for all pre and  
post training variables. The comparison was made  

by t-test to determine the probability levels for  
differences in the mean values between the results  
observed before and after the training program.  
Statistical significance was established at the con-
ventional <0.05 level.  

Results  

The purpose of this study was to find out the  
efficacy of moderate intensity aerobic training on  
IGF-1 and functional capacity in elderly.  

A- Subjects general characteristics:  
Table (1): General characteristics of all study participants.  

Statistical Age/ Height/ Weight/ 
 

Body mass  
tools year cm Kg index  

Mean ±  SD 64.18±2.959 
 

161.36±8.791 
 

68.83±9.039 
 

21.3 ±32.9  

B- Analysis of the results of Insulin like growth  
factor 1:  

Table (2): Comparison between Insulin like growth factor 1  
results before and after the treatment.  

Study group  
Statistical tools  

Before treatment After treatment  

Mean ±  SD 100.722±31.156 132.923±36.195  
Mean difference –32.201  
% of improvement 31.97%  
t-value –15.519  
p-value 0.000  

C- Analysis of the results of six minute walk test  
in the study group:  

Table (3): Comparison between six minute walk test results  
before and after the treatment.  

Study group  
Statistical tools  

Before treatment After treatment  

Mean ±  SD 424.700±48.046 503.438±56.663  
Mean difference –78.738  
% of improvement 18.540%  
t-value –15.242  
p-value 0.000  

Discussion  

This study was conducted to find out the effect  
of moderate aerobic training on insulin like growth  
factor and functional capacity in elderly, thirty  
elderly subjects were participated in this study,  
each subject of this study had participated in aerobic  
training of moderate intensity with training fraction  
of 65% to 75% of each subject's maximum heart  
rate, this program were applied three times per  
week for 8 weeks. The result of this study revealed  
that 8 weeks of supervised aerobic exercise training  
produced a significant increase in insulin like  
growth factor with a percentage of 32%, and in-
crease in functional capacity with a percentage of  
18.5%.  

Insulin like growth factor-1 response to either  
acute or chronic exercises remains un obvious,  
while some studies have founded no alternation in  
circulating IGF-1 levels, in many others exercise  
induced a transient increase in IGF-I levels resulting  
from acute release of IGF-1 from its binding pro-
teins [14] .  

Current study was supported by findings of  
Sagiv et al., [15] , who found that increased levels  
of IGF-1 have been found in physically active  

compared to sedentary subjects, also they founded  
that IGF-1 as a mediator plays a very important  
role in muscle hypertrophy and angiogenesis, both  
of which characterize the anabolic adaptation of  
muscles due to exercise.  

Based on many studies done in healthy young  
adults, there was an increase in circulating IGF-1  
in response to various types of exercise either  
aerobic, resistance, or heavy ergometer cycling,  
that supported current study findings [16] .  

Hambrecht et al., [17] , suggested that exercise  
training improves local IGF-1 expression without  
significant changes of systemic parameters of the  
GH-IGF-1 axis. These findings indicated that ex-
ercise training has the therapeutic potential to  
decrease peripheral skeletal muscle changes in  
particular with respect to local IGF-1 expression  
in patients with moderate cardiac heart failure.  

IGF-1 response depends on exercise type, du-
ration, and intensity as well as training status [18] .  

Amir et al., [19] , had suggested that at rest,  
circulating IGF-1 in the trained were lower by 17%  
in comparing with the untrained older individuals.  

It may be suggested that the changes in IGF-
1 and Fibroblast Growth Factor-2 (FGF-2) may  
have positive anabolic effects on the induction of  
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muscle and capillary growth, resulting in muscle  

hypertrophy and angiogenesis. So, the fitness-
induced change in IGF-1and FGF levels may re-
verse the process of skeletal muscle loss, by mod-
ulating their positive anabolic influences, on skel-
etal muscle. This may have clinical effects during  
aging in which the decreased activity of growth  

factors is a major determinant of the loss of muscle  
strength and function. Therefore, during aging, the  
fitness level can change circulating levels of IGF-
1 and FGF-2 and can affect the response of both  

mediators to all-out aerobic, anaerobic and resistive  
exercises [15] .  

Adamo & Farrar, [20] , found that exercise lead  
to increases in IGF-1, IGF-1 receptors, and IGF-
1-activated signaling pathways. Although there is  

evidence that the aging muscle maintains the ability  

to synthesize IGF-1, there is also evidence that  

aging may be related to reduction of the ability of  

exercise to induce an isoform of IGF-1 that pro-
motes satellite cell proliferation. Also, the aging  

muscle may be resistant to IGF-1, an effect that is  

reversed by exercise. However, it is clear that the  

overexpression of IGF-1 in the muscle can protect  
against age-related sarcopenia.  

Intense running lead increases in total IGF-1  
concentrations, which differs from findings in past  
studies using less rigorous running systems and  
less frequent blood sampling regimens. So, running  

exercise that lead to substantial increases in GH  
does not affect peripheral ghrelin levels; although,  

significant relationships between ghrelin and both  

IGF-1 and Insulin growth factor binding protein-
3 founded during intense intermittent running and  

recovery, which need further investigation [21] .  

Current study is different from that of Adrian  
S. et al., [22] , that found a significant differences  
between groups in IGF-1 (7.4ng/ml; p=0.045) after  
15 weeks of exercises on cycle ergometers three  

times per week.  

Another study of Anne McTiernan, [23] , sug-
gested that moderate-intensity aerobic exercise  

does not affect concentrations of IGF-1, IGFBP-
3, or their ratio in overweight/obese previously  
sedentary postmenopausal women after 12-month  

moderate-intensity exercises.  

Current findings come in accordance with the  

study of Jenniefer et al., [25] , in which they found  
that older men and women who done at least a  

moderate amount of physical activity (around  

400kcal/d) have better physical function independ-
ent of demographic and health-related factors than  

persons who are less active. Who performed regular  

exercise (30 minutes of moderate-intensity activity  

on most days of the week) reported greater func-
tional capacity than those who expended similar  

amounts of energy but performed less-intensive  
physical activity. In other words, older adults who  
do regular exercise activities appeared to derive  

additional benefits for physical functional capacity  

that were not conferred from physical activity from  

doing daily chores and normal walking.  

Short et al., [26] , found that that repeated bouts  

of moderate intensity aerobic exercise enhance  
muscle protein synthesis in both young and elderly  

irrespective of age.  

Also in the study of Jozsi et al., [27] , reported  
that the muscle of older men undergoes significant  
increases in muscle protein turnover in response  
to aerobic exercise to a similar extent to that of  

younger men from rest to 10min post exercise.  

When post exercise variables such as protein syn-
thesis, protein breakdown, and leg blood flow  
between younger and older men are compared, it  
demonstrated that the older men have a more pro-
longed response to the exercise.  

Inability to maintain physical function with  
advanced age is mainly contributed to several key  

factors as physical inactivity [28] .  

Conclusion:  
Based on the findings of this study, it could be  

concluded that there is an improvement in the level  

of IGF-1 and functional capacity in elderly after  

moderate intensity aerobic training, hence decreas-
ing the disability in geriatrics.  
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