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ABSTRACT

Throughout the world, most people who live in towns of less physical activity. The world population is growing, yet
people than unhealthy foods and high-volume use. So, the improper composition (low physical activity and
unhealthy foods), uncontrollable increase in the prevalence of diabetes in the world. Diabetes is one of the most
common diseases of the modern era of sugar metabolism in the body occurs. Are two types of diabetes: insulin-
dependent and non-insulin dependent diabetes or insulin is low or even no insulin or insulin receptor sensitivity is
reduced and people with insulin resistance are generally. People with diabetes are exposed to a variety of injuries,
such as retinal damage, kidney damage, damage to the nervous and cardiovascular disease are. The effect of
physical activity in the prevention, control and treatment of diabetes, has been accepted by many researchers. The
research shows that regular exercise increases glucose transporter protein and thus facilitates the entry of glucose
into the body cells, especially muscle cells. On the other hand, especially the large muscles twitching muscles also
facilitate the entry of glucose into muscle cells are. This will consume more glucose at the cellular level. Therefore,
we aerobic activities like walking , running, swimming and cycling , low to moderate intensity for 20 to 90 minutes 3
to 7 times a week at the right time of day with respect to medical care as a convenient and low- cost device can be
used for the treatment and control of diabetes . Therefore, due to the extremely important topic of diabetes, the
present study examined the role of exercisein the control and prevention of Type | diabetes were studied.
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INTRODUCTION

Diabetes is one of the most common diseases ahtuern era on body metabolism, especially the noditab of
sugar will happen. In Canada, approximately 5 %heftotal population is diabetes [1]. While comphagcording
to Iranian Diabetes Association, approximately @liom people have diabetes in our country. Accogdio the
Iranian Diabetes Association, nearly 385 milliomlsktics worldwide have been identified, which irB@0eached
438 million. In 91 years, more than 4 million an@05thousand Iranians have been suffering from digsase,
which in 92 years has reached more than 6 milleopie. More than eight and seven tenths of a peofahe total
population of five Iranians who were suffering fratiabetes, a person suffering from or at risk fer average cost
per person with diabetes, is $ 414.

All people with diabetes are, you do not attemptcomtrol blood sugar and high blood sugar for agldime,
exposure, eye disease, nerve and kidney are. Mereovthose who are resistant to insulin, incrdaslenormal
levels of very low density lipoprotein (VLDL), reléing in increased blood triglycerides and decrdaaknormal
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levels of high density lipoprotein (HDL) has beesported. All these factors combined with hypertensi
cardiovascular disease in these patients is gresighat the second type of diabetes is knownragsterious killer

[2].

Early Complications of Diabetes: Diabetic ketoasidoor small: a metabolic disorder that resultsnfrimcreased
blood sugar levels in combination with Stone créakdich causes confusion, Lethargy, excessivetthatigue,
and shortness of breath, and also in some togefittethe coma cases may lead to death if untreated.

Recurrent infections
When blood sugar is high, your body can not readtdefend themselves against infection.

Weight loss: The body instead of glucose, protein and fat,ctvhinakes use of weight loss. In cases where the
diabetes is not controlled, long term complicatiappear that the most important ones aré/id)al effects. it may
lead to complete blindness. Bgphropathy (kidney disease): that may be on all the disability. Bleuropathy (nerve
damage): in association with circulatory problems in thgdecan cause ulcers and gangrene that eventuatlytde
amputation.

Heart disease-cardiovascular: the effect on the heart and blood vessels andheast attack (leading to heart attack)
and stroke (one of the major causes of morbidity mortality in patients with diabetes) result.
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The diabetes type | and etiology of physiological

Diabetes Type |: Diabetes Type | insulin-dependent diabetes as dalled, is a disease that is caused by impaired
metabolism of sugar occurs triple particular. Thairmcause of Type | diabetes, lack of insulin setteby the
pancreas gland or basal insulin levels are too [bype | diabetics, the drivers of the increase lesma insulin
levels, or do not respond at all or very weak resps [3].

Approximately 10 to 15 percent of people with dise type | diabetes, and the disease usually sdmfore age
30, but any age can spread. Type | diabetics catmatithout daily insulin injections to survive.ne the advent of
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insulin therapy in 1921, life expectancy has insezhin type | diabetic patients. Treatment of dieb@revention or
delay long-term damage to the body is focused warigty of devices [4].

Type | diabetes can be hereditary background, aopople with no or pancreas gland or pancreasldtasecrete
insulin, is very low. In addition to the field okhreditary pancreatic damage from any cause (seméretions),
pursuant to which, the beta cells fail to secreseilin, and that sugar metabolism is impaired. Tiygi@betes is also
known as the younger patients [1].

Research findings indicate, United States of Anagrfom 10,000 diabetic, a person under 20 yedrgydtients
between 20 and 40 years and 100 between 60-50 grdrabove 60 years are 1000 [5]. Type | diabetged to
inject insulin every day in order to maintain nofrbéod sugar levels are set. In these cases, @gédgtions are
necessary because, as noted above, or the insulot secreted at all or its value so low thaaitrot regulate blood
sugar and control [6].

Common symptoms of the disease first type inclidtst; too, frequent urination and frequent urioagiimpotence,
obesity, the smell of the mouth, infections of Huely especially the wound in extremities such agdis, toes and
prolonged treatment is [7].

Lack of control and treatment of Type | diabeteg diseases as the cause of blindness, kidneydaihervous
system problems, particularly automated systemudgsion and sensory and motor nerves, the incredaskdf
heart disease VLDL and low HDL levels, high bloosggsure and impaired immune system cells calledewhi
special [8].

Pathology of Diabetes Type |

Type | diabetes is caused by insufficient insulatretion of insulin by the beta cells of the pansrés a large
reduction is determined. As a result, by injecttrthrough an insulin pump should be used instéhé. cause of
Type | diabetes is unclear, but it may result frammesponse to its "safety" is created in the betks,cwhich

eventually leads to their destruction. Factors thay trigger autoimmune responses are unknownthiese factors
may include viruses and toxic compounds [9].

TYPE 1 DIABETES
Hyperglycemia/
Hypoinsulinemia

EXERCISE

Mechanical loading/ Shear stress/
Hypoxia(?)

PROANGIOGENIC FACTORS
(VEGFs, VEGF receptors,
neuropilin, angiopoietins, etc.)

ANTI-ANGIOGENIC FACTORS
(thrombospondin-1, Rbl-2, etc.)

Skeletamuscle

ANGIOGENESIS
CAPILLARIZATION

Severeinjury (severe)

Diabetes Type |, coupled with falling blood sughyfdoglycemia) is so intense that if it correctedjated) does
not increase blood sugar (hyperglycemia) and kéloais occurs [10]. Type | diabetics control thielood sugar
and insulin are usually induce their own. Sometiregding to noncompliance dose (amount) of insuiimd
intake, activity level, changes in insulin absazptfrom the injection zone pressures, unexpectatisease. Control
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of blood glucose and ketones in the urine is usefidalculate the proper amount of insulin, but enor less the
limit estimation insulin still remains a possihylif4].

When is induced insulin, blood glucose level comesn and diabetic person may sweat, dizziness adddmper.
Initial symptoms of hypoglycemia should be idemtiffi this helps to prevent more severe symptomthelfolood
glucose decreased, blood glucose is not adequstielylied to the brain. This may lead to diabetitepds with
poor coordination, difficulty in the rational brang¢speaking) and sometimes cause loss of cons@esisiMost
diabetics are familiar with the symptoms of hypagiyia unless they have nerve damage or chemicahtoesd
such as beta blocker that may reveal symptoms tjar®treated. When hypoglycemia develops, eatlaobydrate
source such as fruit juices, sports drinks, candglucose tablets can quickly blood glucose cawide. If a person
with diabetes loses consciousness, glucose gebeaplaced under the tongue, he or she must injacagon to
stimulate hepatic glucose output [4].

When the amount of insulin needed is much lowen tihe actual estimation, spread hypoglycemia becglisose

out of the blood is not fast enough. In these cmstances, more fat is metabolized for energy. Ifi wre

aggravating hyperglycemia (greater than 14 mmrgel amount of ketones (acidic products resultnognfthe

metabolism of fat) in the blood is collected. It morrected, the state of diabetic ketoacidosis@emay spread. In
these circumstances, the person must be hospiatiedetic and normal balance of acid-base anddb{pocose

control could be achieved [4].

Chronicinjuries: type | diabetic patients at risk of developing maassels are generally minor damage to the eyes,
kidneys, nervous system and cardiovascular sysseaffécted. Mechanisms responsible for these sffemnain
largely unknown [4].

Retinal damage: Damage to the retina in diabetic patients, thditepcause of blindness in adults. History of ratin
damage by dilatation of the small blood vesselthefretina, or minor bleeding of the area is char@ed by the
shape of its great after 5 years of diabetes typedurs. Unpublished retinal damage, the damagaiis advanced
by the death of inner retinal tissue and the campillzone is marked closed. Reported damage to dtieay
progressive condition in which the blood vesselshefretina and vitreous body high is weak. Itti®ace causing
major bleeding [11].

Kidney damage: diabetes is the main cause of kidney failure [nost a third of people with diabetes type |,
diabetes develop kidney injury. This has becoméipdrby reduced renal reduce blood pressure aatkjorin the
urine is a person [13]. In extreme cases, kidneyadge, dialysis or a kidney transplant is neede{l [12

Neurons-nerve: damage caused by diabetes, especially among dieisetics who are over 15 years of experience in
the disease is common. Nerve damage in the majputation, death of myocardial tissue, reduces Hgpsion,
and increase the risk of severe hypoglycemia. Theeedifferent forms of nerve damage includes dartagthe
peripheral nervous system, autonomic nervous danagk nerve damage are single. Peripheral vasdidaase
may also exist that can both sympathetic and pampathetic systems can affect. Clinical signs oveetamage
automatically include reduced hypertension, abnbrperspiration, and difficulty in feeling symptomsf
hypoglycemia.
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Disruption of insulin signaling pathway

| Insulin resistance I
Risk of cardiovascular disease

Diabetes, non-diabetes 2 to 4 times greater thanisk of developing heart disease - vascular. Woomnpared to
men, in this case susceptibility [14]. In peopleéhwdiabetes type I, is tough vessel lining, whictuses platelet
adhesion to artery wall. The platelets to a growdegree, they release a substance that stimulaesroliferation
of smooth muscle and cause sudden narrowing ofvéissel. People with diabetes also often have ategrea
concentration of light-density lipoprotein (LDL), hich is strongly associated with increased fornmatiof
atherosclerotic platelets [10].

Thus, as was mentioned, a sudden onset of typealewdis is distressing, which could lead to theotdlig
symptoms: Frequent urination, an abnormal thirst @ty mouth, fatigue or lack of energy, constanider; sudden
weight loss, blurred vision, frequent infections.

Therole of exercisein type | diabetes

Although many studies have emphasized that theigdbgscal changes caused by sports activities matyubbccur,
and the value of exercise in the treatment of Tlygmbetes, stress put [15], but the long-term blia effects of
exercise, the diabetes appears to be somewhaics(i8pe

For example, some researchers have claimed theg thesufficient evidence to prove that long-terimygical
training, but they cause more sugar during stresuphbysical activity, it may lead to low blood sugar
(hypoglycemia), the effect Type | diabetes is aapfii6].

Beneficial effects of exercise are that, when theseple reach optimal fithess, glucose toleranse develops.
Furthermore, endurance, strength and maximum oxggasumption has increased and the amount of LIUDLY
blood pressure and body fat percentage and theofiskronary artery narrowing, reduced. Reseanatiirigs also
indicate that a significant correlation betweengitgl activity and reduce daily intake of insulm ¢ontrol blood
sugar in there [17].

Although physical therapy, long-term monitoringdiébetes is [18], however, diabetes type one, fanyrreasons,
from doing physical activities - sports, refused ariten compared with their age, fitness less ingr so that in
these patients, maximal oxygen uptake, reduced tiesrt rate at a certain activity, the more nornisgs [8].

Because people with diabetes first type of spartwity, horror and fear, is that, they think ofysiical activity, the
severe drop in blood sugar are. While, if everthatdiscretion of the treating physician, under shpervision of
fitness experts, sports activities, possibly, ndy ahe risk of hypoglycemia, are not affected, also help to control
blood sugar and reduced insulin daily, they tod, lva [6].
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Exercise for Diabetes Type |
What you see below, type | diabetes is basic adaimaut exercise. Diabetes type |, before startingxercise or
change their normal exercise, you should consult goctor [4].

Type of exercise: Aerobic exercise, usually for diabetes type misre appropriate. Activities such as brisk walking,
swimming and cycling, if you are doing the proparation and intensity, aerobic exercises are. Thasecises will
help to lower blood glucose and reduce the riskasfliovascular disease. Furthermore, this actisitess risk for
damage to the vessel to perform high-intensity anide activities. These exercises especially fabdtics who will
stand up for long or vascular complications sucHamage to the retina that is important [4].

Exercise Intensity: The intensity of exercise should be between 6Ge680% of maximal oxygen consumption
(Voomay is. Younger diabetic and uncomplicated disease avie less experienced, perhaps higher-intensdiciese
(70 to 80% Vg do, however, increase the likelihood of hypogiyee at higher intensities, there. Type |
diabetics who have long suffered from diabetescwas disease, or diabetes that they should exestisa lower
intensity (50 to 65% V4.0 do to reduce the risk of developing vascular darapions. Systolic blood pressure
during exercise should be from 180 to 200 mm Hpatients who have vascular complications, moreeRist who
have peripheral nerve damage may be due to podrotari heart disease-Coronary heart unable tordete the
intensity of use. In this group of people is bettean alternative methods, such as the Met is fmedstimating
exercise intensity.

Exercise duration: Exercise should be between 2@0taminutes. This recommendation is based on studie
normal people, because these people, it has beemsdthat aerobic exercise if done in less than 2utes, no
significant effect on cardiovascular disease [10you exercise more than 40 minutes, the risk yfdylycemia is
high.

Repeat the exercise: the range recommended for exercise, 4 to 7 dayse#, is. Sport should be done in 7 days; it
is because this makes it possible to regulateimsaihd design appropriate diets, providing thesiegao control.
However, daily exercise may be difficult. Hencenare realistic proposition 4 to 6 days a week [4].

Warming up and cooling down: before starting any exercise, 5 to 10 minutesafm-up exercises, which include
static stretching and low-intensity exercise is @mgnt. Also, after a workout, cool down for 5 t0 fninutes is
recommended, as it will help to return the bodtht situation before exercise [20].

Exercise time: the time of exercise, diabetes, type |, due ® dltion of insulin and eating schedule should be
considered. May exercise the morning after eatirggnall snack before a morning injection of insudimould be
done. This is likely to reduce the risk of hypoggua, and the greatest impact from exercise hapdblood sugar
stable throughout the day. Exercising at sunsetois recommended because it may cause the appeasdnce
hypoglycemia during sleep is late.

Thereasonsfor the use of exercisein patients with diabetes type |

The use of exercise as part of diabetes treatmédnith has been expanded several years. After mayinthesis
method was developed, it was found that the simeatias impact sports such as insulin in loweringpdlglucose
[21]. However, in some cases, exercise can didslgqutd glucose control. Basically, exercise is viemportant for
people with diabetes. Health and public prospeaitg happiness, because it improves a person wfh [2Ater it
became known that regular exercise also leads poowed long-term control of glucose (normal glucé&seping
constant). However, more recent studies in maiimgiblood glucose for a long time doing exercisayenfailed.
Describe the differences between the effects ofeammediate) exercise to lower blood glucose esttlice the
long term due to the improvements in glucose cntris difficult [19].

Risks of exercisefor diabetics Type |

Exercise could be some risk for Type | diabetegsisociated with. Insulin may cause an increasdasna insulin
concentration during exercise is too tremendousvever, the increase in plasma insulin concentratiom liver is
unable to produce enough glucose to match the amrsienvironment and hypoglycemia develops. If gwercise
at a time when blood glucose is too low insulin toorously increases (greater than 14 mm), which teagd to
severe conditions. Plasma glucagon tends to besdser during exercise, leading to increased heghimose
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production and increase glucose concentration énbibod. In addition, during exercise, greater amt®uwf fat-
which is considered as a source during exe-is the metabolic process, especiallyen carbohydrate metabolis
is impaired? Thus, a small rise to blood glucosd Bsulin concentrations are increased productibhkedone
bodies, which in diabetic patients with severe hglyeemia and ketoacidosis are at risk to

Main symptoms of
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Hypoglycemia may also be extended to several haftes exercise. This is due to increased glucosecldded that
exercise-induced increase in insulin sensitivitynioscle is exercised [21]. Adequate carbohydrati@kén during
exercise can prevent hypoglycemia in patients didibetes type I, help [4].

Initial studies have shown that people with diabetrist take insulin in muscles that are mainly ived in sports,
they injected (e.g., quadriceps), because it img®aglucose uptake by muscle activation, and $® [terhaps
hypoglycemia [22]. Generally, the longer the intdriaetween the onset of exercise on insulin andlimsefrain
from the active muscle, is of little importance. Asule, the exercise should begin after 60 to 9Qutas after
insulin injection, because this interval, the pewhkilin action [4].

Therisk of heart disease-Coronary is reduced and improves mental vitality

People with diabetes and normal hepatic arteriesatirisk of spreading disease. Epidemiologicalltesuggest
that regular exercise risk of heart disease-Cosodacreases in diverse populations. Exercise afustio increase
the amount of HDL in diabetic patients [10]. Peopith diabetes are also at risk for hypertensios Ib@en shown
that exercise reduces pressure medium [14]. Regukarcise often needs less insulin to diabeticsctwhight in
turn has a positive effect on blood pressure [EBjally, too much insulin in the blood associatethvarge vessel
disease in diabetes is type | [24]. Perhaps thsore# that insulin can stimulate the growth ofcudar smooth
muscle [25]. Reduced insulin requirements when doetbwith exercise, is likely to reduce the sprefdarge-
vessel disease.

Reduce stress and subsequent favorable outconmsnital prosperity, the result of regular exercisd, dhus, the
quality of life in people with diabetes has negateffects. Stress can be a way of increasing coratiEms of
glucagon, epinephrine and cortisol (a hormonettivad to raise blood glucose) by increasing ketwdids and free
fatty acids, and by increasing urine output, blgbacose control is difficult . Stress may also dall a diabetes
treatment regimen, which is a risk factor for depéhg heart disease - disease has been identdied, Exercise
may be associated with a decrease in arousal, manthemotional stress (e.g., hostility and degiogg [26].

Sports general recommendations for diabetic’s type

Sport specific advice for diabetics type |, accogdio the degree of metabolic control and diseaseage, it is
different. In general, patients who have difficsituations do not have to limit physical activibyt you have to take
note of hypoglycemia. Avoid certain activities, esjally activities that cause blood pressure te sgongly-for

example, weightlifting [20] is to be considered.o8p activities, has many beneficial effects foalditics and if
regularly at least three times a week to run, lddplood sugar and diabetes increases a persarallobetter
health for the patient to bring [27,28]. Hence, erlie the following recommendations can be morectife

exercise in type | diabetic patients, can help:

1) Before starting the exercise, the doctor shbeldonsulted.

2) The amount of insulin to be accurately deterhine

3) When doing exercise, due to the timing of insul planned.

4) To avoid the risk of a sudden drop in blood subgpoglycemia), exercise in the morning, afteedkfast, and
before insulin injections done. If you have insudiiter exercise, this will be done in 60 to 90 nbésuafter injection.

5) If possible, do the exercise, in the final hoofshe afternoon, should be avoided because it caage a drop in
blood sugar during the night, causing unconsciasiea person with diabetes, sleep is.

6) Primary heats up and cools down the body abduginning and end of each training session aranestju

7) Most of aerobic activities such as walking, siegging, cycling and swimming are used.

8) Recommended that aerobic exercise, intensitg@®B-to 80% of maximum heart rate, and for 20 tav60utes

(in some sources are listed for 20 to 40 minutesh, the aim of further Energy is accomplished.

9) If you are new, first and second week with 1Buteés of exercise to start and then every two wémka period

of 5 minutes will be added to practice until theeteenth and twentieth weeks to arrive 60 minutes.

10) Exercises three times a week start and graduadlyirereased, so that can safely take up to 7 daysvpek

increase.

11) Of resistance activities such as heavy weightliftiwhich led to higher systolic pressure is avoided

12) In case of eye symptoms, the reverse activitiesh s handling balance, which causes a rise iaciotlar

pressure, and collection of blood vessels in tleeteybe avoided?
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13) In the exercise of good shoes and comfortable ¢ aisd care of foot ulcers potential, which maydbe to
peripheral nerve injury reduced pain sensitivityyrba [6].

Insulin secretion Glucagon secretion
# Sulfonyureas W Incretins
A Meglitinides ¥ Amylin

GI # Incretins
— _,‘/—‘f,f‘ =
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a glucosidase . 1 ;
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Amylin -
Bile acid

sequestrant s w -

— Hyperglycemia _
b 4 |
Hepatic a “ \
lucose ;
output < Glucose
& Mo i - reabsorption
2 i s WSGLT2 inhibitors
W Thiazolidinediones Lipotoxicity ¥
Thiazolidinediones Glucose uptakeand
Salicylates utilization
A Thiazolidinediones
4 Metformin

Practical approach
1) Testing blood glucose before and after exercigéolood glucose is over 14 mmol (250 mg per desi)it
the exercise when blood glucose drops below thiseyahe delay. During exercise and then be auailab
carbohydrate. Are reminded that hypoglycemia caaxperienced for several hours after exercise.
2) Be prepared, when you start an exercise programmadcchange the amount of insulin. Such changes
should be tested by the error, and should be doderuhe supervision of a doctor.
3) 60 to 90 minutes after injection of insulin or white insulin peak action is reached, do not exercis
4) Damage to the retina of diabetic patients have laetime in sports should not be too severe, orriede
(activities that they are head down), be involvedcause such exercises, the risk of retinal heragerh
increases. Diabetic peripheral nerve injury, hastivities such as cycling or swimming, are selediedause
such exercises, they provide little physical shock.
5) Before, during and after exercise, adequate fiotidkie. By following these tips, especially for pats with
impaired autonomic nervous is important.
6) Leg (from waist down) to look good. Wear cotton ksb@nd good shoes and a pair of legs and feet
regularly check. By following these tips, espegidir patients with peripheral nerve damage is irtgpt [4].

Therefore, the main points about exercise and thaltgpe | are as follows:
1) Type |, insulin injections are needed, in ordem@intain normal blood glucose levels are set.
2) Regular exercise for people with diabetes type wdeful, but blood glucose levels such people leefor
starting the program, should be controlled.
3) Continuous monitoring of blood glucose to stabiliteod glucose control is essential. It helps peagth
diabetes to exercise in a safe environment.
4) Patients with diabetes should only do aerobic dis: Weightlifting and intense anaerobic actestj
causing blood pressure to rise.
5) exercise in which large muscle groups, is saiddatlio 7 days a week, and activity sessions evayy d
between 20 to 40 minutes (some sources cite up mibutes Say), with 60-50% to 80% of maximum oxyge
consumption, be done.
6) Patients with diabetes should consult their dolbtfore starting an exercise program can.
7) A lifestyle physical activity, part of which is goably the combined affects of type | diabetes,|¢iss will
reduce health care costs, and improves qualitifeof4].
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