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Insan bir birey olarak belirli kapasitesi vardsr. Bu yaps, adalenin giiglii olmas: itesine, belirli bir
bilimsel gelisim ve dedisimi giindeme getirmektedir. Ancak, kontrolsiiz gii, giic dedildir, bunun
kontrolii, ceviklik, diisiinme boyutu ile etik olmada, insanlikta yatmaktadir. Bedensel olarak
sintrlandiran laktik asit olmaktadsr. Bu kapasitenin artmast bireysel i3ellik_yaninda jimmnastik
ile olugmafktadir.

izin spor yaptiginizda adale gliclinii kontrol eden laktik asit diizeyi olmaktadir. Adaledeki
agri ve enerji noksanhgi da bu birikimi glindeme getirir.

Sporcu segimi, Ozellikle rekor kirma, olimpiyat secmelerinde, bireyin yaptigi rekor
otesinde, bedeninde laktik asit Gretimi ve metabolizmasini da kontrol edilmektedir.

Laktik asit yonetimi rekor kirmanin 6tesinde, bireyin viicudunun islevini de ortaya koymaktadir.

Sporda laktik asit ve bunun yénetimi konusu islenecektir.

Ozet

Laktik Asit Kontroli

Amag: Spor demek adale giicii, adale islemine dayanan bir eylem olmaktadir. Burada istenen, beklenen
ilke “Ben sporcunun zeki, ¢cevik ve ahlaklisini severim" olmalidir. Insanin giiciinii sinirlandiran,
yorgunluk, agri ve adale sertligini yapan laktik asit ile spordaki sinirlarimiz ortaya gikmaktadir.
Dayanaklar/Kaynaklar: Wikipedia, Google biliminin yorumu ile laktik asitin gliciimiizi
sinirlandirmasi agisindan Gnemi ortaya konulmaktadir.

Genel Yaklasim: Laktik asitin adalenin enerji saglanmasinda, depo ATP ile glikoliz yolu ile olusan
laktik asit ve oksijenli yol ile enerji transferi glindeme getirilerek, adalelerin sinirina ulagmasi
durumunda, olugan laktik asitin bize yol gosterici oldugu ortaya konulmaktadir.

Yaklagim: Laktik asitin adale iglevlerinde rolii ortaya konulurken, adale, enerji olusumu konularinda da
gorisler sunularak degerlendirme yapilmaktadir.
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Sonug: Adalelerin enerji saglanmastyla islev yaptigi, bunlari depo ATP ve glikoliz yaninda oksijenlenme
ile olugtugu, ancak biriken laktik asitin, adalede agri, sertlik ve yorgunluk olusturarak bizim
sinirlarimizi tayin ettigi vurgulanmaktadir.

Yorum: Laktik asit sporda bize sinirlarimizi géstermesi agisindan nerede duracagimizi gosterip, bizim
yasamimizi kurtarici olabilmektedir.

Anahtar Kelimeler: Laktik asit, laktik asidoz, ATP, Glikoliz ve aerobik oksijenasyonu

Outline

Controlling of Lactic Acidosis, Lactic Ascites
AIM: Sport and gymnasium is grounding on muscle, muscle power, thus, the principles of sport
will be “be care for, loving, like, the sportspeople, that's, clever, using their mind, the active, agile, using
mind, and ethical ones’. The limitation standard is, lactic acidosis, fatigue, spasm and pain, for the
sport.
Grounding Aspects: Wikipedia, Google are main references, and the lactic ascites are also
considered as a Valuable parameter, on sport.
Introduction: The energy production, by ATP storages, glycolysis and aerobic energy transporting,
leading us the lactic Acidosis for the limitations of each person, by muscular power.
Notions: The parameters, fatigue, pain and hardness, spasm will be the precautions of our muscle
power.
Conclusion: The lactic ascites is our limitation standard and will be a life saver to us, not to go far
Key Words: Muscle power, lactic acidosis, lactic ascites, ATP storage, glycolysis and aerobic
oxygenations

Spor temelde belirli akilcr yaklagim ile saglikli olmanin bitinlesmesidir. Elde edilen bireysel veya

grup, ekip olarak basarinin, bir zafer olmadigl veya maglubiyetin, bir sosyal yikim olarak degil, bir
insanhk boyutunda iletisim ve iliski saglamak oldugu kavranmalidir.

Toplumun bir oyun ile kurallari ve ilkeleri ile ahlakli, etik olma boyutu gelistirilmelidir. Sporda k6t s6z
bile kabul edilemedigi gibi, bir dismanlik veya bir catisma gerekgesi olmamalidir.

Kabile zihniyetinde olan durumda, kazanma varlik, kaybetme ise yokluk olarak goérilerek bir catisma
boyutu, gerekgesi olusturulmamalidir. Spor bu sekilde ele alinmamalidir.

Spor, ahlak unsurlari, kisaca etik boyutu olusturmadigi zaman, yapilan spor degildir. Spor insanlik
olusturmuyor ise, adina spor denilmemektedir.

Sporda en biyik engel, adalelerde olusan laktik asit ile giiciin engellenmesi, kullanilamamasidir.
Oksijenlenme ile elde edilen enerji yaninda an-aerobik olusan metabolizma Griinli laktik asit en
tanimlanan yapamama durumudur.

Oglum ile tenis oynarken, bir arkadas oyunun kag, kag¢ ve kim kazandigini sordu. Biz oyun igin
oynamiyoruz dedik. Kavrayamadi. Bunun (zerine, hicbir tenis¢i oyun oynamaz dedik, egitimleri ve
beceri ile yeteneklerinde ilerleme icin ma¢ yapmaz dedik. E§er mag yaparsaniz sayl pesinde
kosarsiniz, ama jimnastikte dnemli olan teniste oldugu gibi, vurus, onden, arkadan, servis gibi
teknikleri kullanmak oldugu, atilan topun istenilen yere gidip gitmemesidir dedik. Ayrica saatlerce
oynuyoruz, stressiz ve bir gercek tenis oyunu oynaniyor dedik. Bakabilir miyim dedi ve sonra bizimle
oynamak istemedi. Gerekgesi de ¢ok teknik oynandigi ve bizleri yenemeyecegini anladigini belirtti.
Onemli olanin tenis oynamak oldugu, kazanmak veya kazanmamak olmadiginin bilincinde degildi.
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Bir arkadas, denizde ters dalganin oldugu bir yerde boguldu ve hekim olarak bir kisinin burada
bogulmasi ile yine bir miihendisin ayni yerde bogulmasi bircok kisi tarafindan acgiklamasi zor
bulunmustur. Dikkat ve 6zen gostermek gerekirken, kendi bedenini daha dengeli kullanma ile laktik
asitin belirtileri bilinirken, zorlanma, ancak akhn bu zorluklari asabilecegi yaniltmasi ile
olusabilmektedir. Bu nedenle akli kullanarak, dengeleri, belirtilere bakarak yaklasim yapilmalidir. Ben
yaparim degil, bedenim miisaade eder mi denilmelidir.

Spor kazanmak i¢in oynaniyorsa, o oyunda ben olmak istemem, oyun igin spor yapilr, yapiimalidir.

Adale Hakkinda Bilgi

Spor basit olarak adalelerin kasilma ve gevseme islemidir. Bir adale kasilirken, digeri de
gevsemektedir.

Adale galismasi

kasilip gevseme durumu Fen Okulu Kas Doku Histolojisi | TUS | DersinQzii DersinOzii

Sekil 1: Kasin karsilikh islevi, Hiicresel gériintim; a) kalp, otonomik galisim, b) istekle galisma, c) diiz
kaslar, otonom ¢alisma

Viicudumuzda baslica 3 tipte adale yapisi vardir. Kendi kendini uyararak ¢alisan, bir bakima hiicre igi v
disi potansiyel fark ile kasilmayi olusturan kalp adalesi, beyin kontroll ile olusan iskelet kaslari ve
otonom olarak regiile edilen, istemsiz adalelerdir.

Types (Wikipedia)

The body contains three types of muscle tissue: (a) skeletal muscle, (b) smooth muscle, and (c) cardiac muscle. (Same
magnification)

Muscle tissue is a soft tissue, and is one of the four fundamental types of tissue present in animals. There are three types of
muscle tissue recognized in vertebrates:

e  Skeletal muscle or "voluntary muscle" is anchored by tendons (or by aponeuroses at a few places) to bone and is used to
effect skeletal movement such as locomotion and in maintaining posture. Though this postural control is generally
maintained as an unconscious reflex, the muscles responsible react to conscious control like non-postural muscles. An
average adult male is made up of 42% of skeletal muscle and an average adult female is made up of 36% (as a
percentage of body mass)."!

®  Smooth muscle or "involuntary muscle" is found within the walls of organs and structures such as the esophagus, stomach,
intestines, bronchi, uterus, urethra, bladder, blood vessels, and the arrector pili in the skin (in which it controls erection of
body hair). Unlike skeletal muscle, smooth muscle is not under conscious control.

e  Cardiac muscle (myocardium), is also an "“involuntary muscle" but is more akin in structure to skeletal muscle and is found
only in the heart.

Cardiac and skeletal muscles are "striated" in that they contain sarcomeres that are packed into highly regular arrangements of

bundles; the myofibrils of smooth muscle cells are not arranged in sarcomeres and so are not striated. While the sarcomeres in

skeletal muscles are arranged in regular, parallel bundles, cardiac muscle sarcomeres connect at branching, irregular angles

(called intercalated discs). Striated muscle contracts and relaxes in short, intense bursts, whereas smooth muscle sustains

longer or even near-permanent contractions.
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Skeletal (voluntary) muscle is further divided into two broad types: slow twitch and fast twitch:

e  Type |, slow twitch, or "red" muscle, is dense with capillaries and is rich in mitochondria and myoglobin, giving the muscle
tissue its characteristic red color. It can carry more oxygen and sustain aerobic activity using fats or carbohydrates as

fuel.”! Slow twitch fibers contract for long periods of time but with little force.

e Type Il, fast twitch muscle, has three major subtypes (lla, lIx, and IlIb) that vary in both contractile speedﬂ1 and force
generated.” Fast twitch fibers contract quickly and powerfully but fatigue very rapidly, sustaining only short, anaerobic
bursts of activity before muscle contraction becomes painful. They contribute most to muscle strength and have greater
potential for increase in mass. Type |lb is anaerobic, glycolytic, "white" muscle that is least dense in mitochondria and
myoglobin. In small animals (e.g., rodents) this is the major fast muscle type, explaining the pale color of their flesh.

The density of mammalian skeletal muscle tissue is about 1.06 kg/liter.[§l This can be contrasted with the density of adipose

tissue (fat), which is 0.9196 kg/liter.” This makes muscle tissue approximately 15% denser than fat tissue.

Bundles of muscle fibers, called fascicles, are covered by the perimysium. Muscle fibers are covered by the endomysium.

Yorum

Adalelerin farkli yapisi, islevlerinin farkli olmasindandir. iskelet kaslarinda islev gii¢ kullanimi oldugu

icin, irdeleme 6ne ¢ikmaktadir.

Kaslarin Calismasi

Bu Bolimde konumuz irade ile ¢alisan, iskelet kaslarinin gelistiriimesi, spor ve diger bedensel islevler

olarak kullaniimasidir.

Ozellikle iademiz ile galisan kaslarin ¢alisma mekanizmasina deginilecektir. Burada enerji saglama ve

bu enerjinin devamlilgl konusu irdelenmektedir.

Adale ¢alismasi

KAS KASILMASI NASIL OLUR, GERCEKLESIR? Kariyerdersleri.com
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Sekil 2: Kasin karmagsik yapisindan islev goren sarkomer yapiya indirgeme

Adaleler, ozellikle istekli hareketleri yapabildigimiz, spor icinde 6ne c¢ikan grup, mikro flamentler

(miyosiin), aktin denilen yuvalar icinde kaymasidir. Bunun icin enerji kullaniimaktadir.
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Sarkomerde H Bandi, Z bandi igine girip kaymaktadir
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Huxley'in kayan iplikler hipotezi

Sekil 3: Myosin (Kalin) flamani, aktin (ince flaman) icinde gidip, gelmektedir

Bu ince yapinin zedelenmesi ile Kollajen liflerin araya girecegi ve bu boyutun islevsiz kalacagidir. Bu
acidan adalelerin zorlanmasi, yeterli enerji yok iken, oksijensiz kalmasi ile sorun biiyik olmaktadir.

Standart hareketlerde istirahat yapilan isleve gore degismektedir. Baslicalari;

o Hafif adale hareketlerinde 5-10 dakikalik hafif bisiklet siiriilmesi, adaledeki depo olan
enerji tiikketilmektedir. Yenisinin gelmesi i¢in 15 dakikalik silire¢ gerekir. Bunun
anlami, hafif spordan sonra 1 saat kadar istirahat gerekir.

e Orta dereceli hareketler ile adaledeki mitokondri sayisi, enerji olusturacak ATP yapim
merkezleri arttirilmis olacaktir. Beklenen siireg, 20 dakikadir ve gii¢ orta 5-6 zorluk
diizeyde olmalidir. Hiz ayar1 5 civarinda tutulmalidir. Istirahat 3-5 saat olmalidr.

e Agir spor ortaminda giic 10 derece tistiinde, sertlik derecesi 10 civarinda ve siire¢ 20
dakika olmalidir. Burada bir giinliik istirahat yapilmalidir.

e Zorlama, bedenin kabul edebildigi en iist diizeyde oynama, 12 iistii direng ile 30-60
dakika siire¢ yapanlar ise 2-3 giinliik bir istirahat yapmalidirlar. Bu agidan bir futbol
oyunu haftada 2 seferden daha fazla olmamalidir.

Sonug

1) Istirahat daha sonraki basari icin gereklidir. Eger bir takim olimpiyat gibi, puanl bir mag
yapiyorsa, 2-3 giin istirahat etmeli ve oyun oynan sehirde dort veya bes yildizli (her
ihtiyac1 karsilayan otelde) kahvalti odaya gelmek iizere yapmalidirlar. Odadan
¢ikmamalidirlar. Ulkemizde &zellikle madalya alindiginda hemen Bakan veya yiiksek
riitbeli makama sunulmakta, saatlerce beklemek, heyecan 6tesi durumlar nedeniyle bir
daha madalya alma sans1 kagirilmakta, adaleler tahribine neden olunmaktadir. Takim ile
giden hekimler bu konuda etkin bilgi otesi, yetkin olmali ve takim elemanlarinin otelde
odada kalmalarini saglamalidir.

2) Uyuma, istirahat olmadan yaris kazanilamaz. Bir baska boyut, olimpiyatlarda madalya
beklenen bir atletimiz, gece 03:00 kaldirilarak, doping kontrolii yapilacag: ifadesi ile
saatlerce uyutulmayip, sekize kadar ayakta tutulmustur. Bir kere doping rekor kiranlarda
yapilir, kisilerin uyumasi en 6nemli bir kutsal siiredir. Adalede uykusuzluk ve endise
nedeni ile olusan adrenalin ATP yikimi1 yapar. Bu bir tuzaktir. Bunu yapan suglanmali ve
mahkim edilmeli iken, takimin basindaki yoneticiler ile birlikte tetkik yapilmis, bir
bakima suc¢lamanin diismesine neden olunmustur. Sonucta atlet katilmak istememis ve
zorla yarisa sokulup, dmriindeki en kotii sonu¢ olan besinci olmustur. Adaleler tahrip
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oldugu icin, eski basarisin1 saglamakta ¢ok zorlanmistir. Bu basit olarak yukarida

belirtilen konular1 bilmemektir.

3) Oda da sivrisinek olmamalidir. Bir odada sivrisinek var ise o odadan basari elde edilemez.

Kisiler uyuyamazlar. Rahatsiz olan bir kisi bile olsa, digerlerini uyutmazlar.

4) Etik, ahlak durumu olmaz ise istirahat yapilamaz. Ozellikle basarili olacak takimlarin
etrafinda cesitli kisiler olur, imza, pohpohlama, icki ve alem yapilmasi ile bireylerin
uyumamasi saglanir. Basarisiz olununca zaten kimse etraflarinda kalmaz. Ayrica madalya
olanagi olmayanlarin etrafinda da kimse bulunmaz. A-seksiiel (hekimlerde oldugu gibi)
olmayanlar atletlerle birlikte bulunamazlar. Atletler viicutlarinda olusan enerjiyi
atabilmeleri, terlemeleri i¢in hafif giyinmek zorundadirlar.

5) Yarisma 6ncesi depo ATP olusmasi, yarisma sonrasi laktik asitin tahribatindan korunmak

icin istirahat gereklidir.

Enerji olusumu

FitnessGenes® | energy-systems-used-during-exercise FitnessGenes

LEGEND
ATP  Adenosine Triphosphate

SUBSTRATES

CARBOHYDRATES, FATTY ACIDS, AMINO ACIDS CK  Creatine Kinase
O,  Oxygen

SYSTEM

100 m CK@ e

, cr

50 WEIGHT LIFTING

PERCENT OF TOTAL ENERGY

10 SEC 30 SEC 60 SEC 120 SEC
TIME

>240 SEC (TO HOURS)

Enerji Olusumu

a) —Adalede istirahat halinde depo
seklinde ATP vardir. Herhangi bir
uyaran ile bu enerji kullanilir. 15
saniye iginde yenileri sentezlenir.
b) —Depo enerjiile (viicuttaki
glikojen) her glikozdan iki ATP ve 2
molekiil pirtvik asit olusturulur.
Oksijensiz enerji saglanmasi olup,
daha ileri olugum ile pirtivik asitten
laktik asit olusmaktadir, yorgunlugu
olusturan maddedir.

c)—Oksijen saglanmasi ile glikoz
karbondioksit ve 36 ATP Uretimini
gerceklestirir. Adaleler istirahatte
veya orta dereceli enerji temininde

enerji saglanir. istirahat depolama
acgisindan 6nemlidir.

Sekil 4: Enerji kullanimi Gg yolla saglanmaktadir; mevcut ATP, anaerobik ve aerobik yollarla

Adalede enerji olur ve enerji kullanilabilirse islev olusur. Hiper-trofik ve hiperplazik olabilir ama
islevsel degil ise, metabolik hastaliklarda sorunlar gozlenebilmektedir. Bu acgidan sinir iletisi de

dogrusal boyutta olmalidir.

Adalelerde sinirsel iletisim

Wikipedia, Muscle
SENSORY 1

eraIN |l .

e o o

Kalp adalesi

MUSCLE

Adalelerin komuta merkezi

istekli Adaleler:

Noronlar alicilari sayesinde uyaranlar alirlar

Korteksten piramidal néronlardan komut gelir

Bu komut Dentrik, sinir uzantilan sayesinde iletilir

Bu uyari iletenler myelin ile kaplidir, uyaranda

kagak olmamalidir.

. Bu uyaranlar gaprazlasir, sag beyin, sola; sol taraf

saga hukmeder

Omurgadaki sinir hiicrelerine gelen lifler, buradaki

hicreler ile uyariy paylasir ve iletilirler

e Omurilikteki hiicreler doku gruplarina giderek
istenen etkiyi yapar. Adale gruplari kasilirken,
digerleri de gevsemelidir.

Otonom sinirler

e Uyarilar doku etrafindaki sinir agindan alr

. Korteks duyu merkezine iletilir, dokuya da etki gider

e  Otonom uyaran hiicre /AVN (atrioventrikiler nodl)

Sekil 5: Sinirsel ileti bozukluklarinda ileti gitmez ve adaleler patolojik islevi olur veya is goremezler
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Adale

1) Muscle (Wikipedia)

Muscle is a soft tissue found in most animals. Muscle cells contain protein filaments of actin and myosin that slide past one
another, producing a contraction that changes both the length and the shape of the cell. Muscles function to produce force and
motion. They are primarily responsible for maintaining and changing posture, locomotion, as well as movement of internal
organs, such as the contraction of the heart and the movement of food through the digestive system via peristalsis.

Muscle tissues are derived from the mesodermal layer of embryonic germ cells in a process known as myogenesis. There are
three types of muscle, skeletal or striated, cardiac, and smooth. Muscle action can be classified as being either voluntary or
involuntary. Cardiac and smooth muscles contract without conscious thought and are termed involuntary, whereas the skeletal
muscles contract upon command.? Skeletal muscles in turn can be divided into fast and slow twitch fibers.

Muscles are predominantly powered by the oxidation of fats and carbohydrates, but anaerobic chemical reactions are also used,
particularly by fast twitch fibers. These chemical reactions produce adenosine triphosphate (ATP) molecules that are used to
power the movement of the myosin heads.?

The term muscle is derived from the Latin musculus meaning "little mouse" perhaps because of the shape of certain muscles or
because contracting muscles look like mice moving under the skin.E!

Yorum

Canlilarin en biyuk o6zelligi hareket edebilmeleridir. Bitkiler selliloz nedeniyle olusan hiicre duvarlari
onlarin aktif hareketine olanak saglamasa da biiyiime ve gelisme ile aktivitelerini gosterirler.

Hayvanlar ve insanlar temelinde aktif hareketi saglayan olusumlar adalelerdir. Bunlarin 3 farkli yapisi
yaninda elde ettikleri enerji ayni kaynaktan gelmektedir. Metabolizma olusturdugu, o6zellikle
mitokondrinin (hlcre enerji kazani) ikinci i¢ zarinda olusan mekanizma ile elektron transportu
olmakta ve buradan ATP olusumu go6zlenmektedir. Bunlar protein, karbonhidratlar ve yagin
metabolize olmasi ile olusurlar. Hiicre igindeki kaynak siklikla glikoz temellidir.

Otonom sinir sisteminde U¢ temel islev gozlenir; Alfa, Beta ve Gamma reseptorler ile olusmaktadir.
Alfa ve Beta reseptorler cAMP etkilesimi (Adrenerjik), Gamma reseptorler de cGMP ile etkilesim
(Kolinerjik) olmaktadir. Adrenerjik sistem, nor-adrenalin (kasilma), adrenalin (doza bagimh kasiima-
gevseme) iken, Kolinerjik sistem, asetil kolin ile 6zellikle gevseme gozlenir.

Physiology

Energy Consumption

Muscular activity accounts for much of the body's energy consumption. All muscle cells produce adenosine triphosphate (ATP)
molecules which are used to power the movement of the myosin heads. Muscles have a short-term store of energy in the form
of creatine phosphate which is generated from ATP and can regenerate ATP when needed with creatine kinase. Muscles also
keep a storage form of glucose in the form of glycogen. Glycogen can be rapidly converted to glucose when energy is required
for sustained, powerful contractions. Within the voluntary skeletal muscles, the glucose molecule can be metabolized
anaerobically in a process called glycolysis which produces two ATP and two lactic acid molecules in the process (note that in
aerobic conditions, lactate is not formed; instead pyruvate is formed and transmitted through the citric acid cycle). Muscle cells
also contain globules of fat, which are used for energy during aerobic exercise. The aerobic energy systems take longer to
produce the ATP and reach peak efficiency, and requires many more biochemical steps, but produces significantly more ATP
than anaerobic glycolysis. Cardiac muscle on the other hand, can readily consume any of the three macronutrients (protein,
glucose and fat) aerobically without a ‘warm up' period and always extracts the maximum ATP yield from any molecule involved.
The heart, liver and red blood cells will also consume lactic acid produced and excreted by skeletal muscles during exercise.

At rest, skeletal muscle consumes 54.4 kJ/[Iﬁ (13.0 kcal/kg) per day. This is larger than adipose tissue (fat) at 18.8 kJ/kg (4.5
kcal/kg), and bone at 9.6kJ/kg (2.3 kcal/kg).™

Yorum

insanlarda sindirim sistemi ile gelen besin 6geleri viicutta depolanir. Protein yapima gitmiyorsa,
yikilarak glikojen (vicuttaki karbonhidrat-seker deposu) ve yag olarak birikir. Glikojen adrenalin veya
enerji gereksinimlerinde hizli sekilde parcalanir ve Glukoz-6-Fosfat yapisindadir. Yikim devam ederek
2,3, Difosfo-gliserat ve pirlivik asit, takiben asetil Ca ile Kreps dongiisiinde oksijenle yakim, eneriji
Uretimi olmaktadir. Lipid ve amonyum ciktiktan sonra protein de bu dongiden girip yakilmaktadir.

ilk asmada depo ATP kullaniimasi olmaktadir. Bunun birikmesi igin istirahat 6nemlidir. istirahat stress
altinda olursa, adrenalin desarji nedeniyle ATP birikemez.

ikinci asama ile enerji olusumu yaninda olusan Laktik asit nedeniyle eylemlerde kisitlama olur.
Aerobik olmasi, laktik asit olusmamasi, kisaca islevin devami anlamindadir. Bu acidan akciger ile
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bedendeki bu uyum, sporcunun etkinligini gosterir. Her atletin bu dizeyleri bilinmeli ve buna goére
atlet olmalidir. ilk asamasi yiiksek olan 100 metre kosunda, son asamasi yiiksek olanda maratonda
rekor kirabilir. Laktik asit yiksekligini maraton kosan yakabilen ve tolere eden olmalidir. Ergo
spirometry bu islev icindir.

Yiizerken adalelere spazm, kramp girmesi de laktik asit temelinde olusmaktadir. Oksijenlenme yeterli
olsa bile, dolasim soguk su nedeniyle etkin kanlanmayi saglamayacagi icin, kramp ileri dizeyde
gelisebilir. Acilmasi zor oldugu icin 6lime neden olabilir. Bu nedenle ylziicliler mutlaka en az 2-3 kisi
ile yizmelidirler. Birgok kisinin bogulma sebebi de olugan kramptir ve yalniz olmalaridir.

Efficiency

The efficiency of human muscle has been measured (in the context of rowing and cycling) at 18% to 26%. The efficiency is
defined as the ratio of mechanical work output to the total metabolic cost, as can be calculated from oxygen consumption. This
low efficiency is the result of about 40% efficiency of generating ATP from food energy, losses in converting energy from ATP
into mechanical work inside the muscle, and mechanical losses inside the body. The latter two losses are dependent on the type
of exercise and the type of muscle fibers being used (fast-twitch or slow-twitch). For an overall efficiency of 20 percent, one watt
of mechanical power is equivalent to 4.3 kcal per hour. For example, one manufacturer of rowing equipment calibrates its rowing
ergometer to count burned calories as equal to four times the actual mechanical work, plus 300 kcal per hour, this amounts to
about 20 percent efficiency at 250 watts of mechanical output. The mechanical energy output of a cyclic contraction can depend

upon many factors, including activation timing, muscle strain trajectory, and rates of force rise & decay. These can be
synthesized experimentally using work loop analysis.

Yorum

Bazal kalori, endojen islevler icin gerekli olup, bunun enerji olarak karsilanmasi yasam icin gereklidir.
Bu karsilanmaz ise, endojen yikim ile saglanir. Kabaca yasa ve isleve gore farkli olsa da 40 Kalori/kg
ile, sikintili ise 80 Kalori/kg gerekmektedir. Blylime ve gelisme icin bebeklerde 140-150Kalori/kg
gereksinim vardir. Eriskenlerde ise kaba hesaplama ile, 1500-2000Kalori glinliik gereksinim, agir isci,
kosucu ise 4500Kalori gerekir. Gereksinimden %25 fazlasi ancak kilo alinmasina neden olmaktadir.
1000Kalori ise bazal ihtiya¢ denilebilir. Ozellikle aglk grevlerinde bu kalorinin sekerli, tuzlu su ile
verilmesi ile yasami uzatilabilmektedir.

Bir nokta da eger aclik icinde olursaniz, endojen protein yikimi nedeniyle borek solit yiki, bébrekten
atilmasi gereken miktar 1800mOsmol olup, yemek ile 600-800mOsmol, bazal kalori ile 300mOsmaol
olmaktadir. Anne siti alanlarda ise yik 70-90mosmal civarindadir.

Enerji temini agisindan istirahatte olanlar igin de 300Kalori iletilmekte, 13Kalori/kg ifade edilmektedir.
3,5 kiloluk yenidogan igin, 45-50 kalori anlaminda olup, daha fazla enerji gereksinimi agisindan,
istirahatte bile 60-80Kal/kg olmasi beklenir.

Strength
Muscle is a result of three factors that overlap:
. 1) physiological strength (muscle size, cross sectional area, available crossbridging, responses to training),
e  2)neurological strength (how strong or weak is the signal that tells the muscle to contract), and
e 3) mechanical strength (muscle's force angle on the lever, moment arm length, joint capabilities).!
1) Physiological strength

Grading of muscle strength

Grade 0 No contraction

citation needed

Grade 1 Trace of contraction, but no movement at the joint

Grade 2 Movement at the joint with gravity eliminated

Grade 3 Movement against gravity, but not against added resistance

Grade 4 Movement against external resistance, but less than normal

Grade 5 Normal strength
Vertebrate muscle typically produces approximately 25-33 N (5.6—7.4 Ibs) of force per square centimeter of muscle cross-
sectional area when isometric and at optimal Iength.@ Some invertebrate muscles, such as in crab claws, have much longer
sarcomeres than vertebrates, resulting in many more sites for actin and myosin to bind and thus much greater force per square
centimeter at the cost of much slower speed. The force generated by a contraction can be measured non-invasively using either
mechanomyography or phonomyography, be measured in vivo using tendon strain (if a prominent tendon is present), or be
measured directly using more invasive methods.
The strength of any given muscle, in terms of force exerted on the skeleton, depends upon length, shortening speed, cross
sectional area, pennation, sarcomere length, myosin isoforms, and neural activation of motor units. Significant reductions in
muscle strength can indicate underlying pathology, with the chart at right used as a guide.
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Yorum

Adale hastaliklarinda hekimler baslica dikkat ettikleri konular;

e Fiziksel giicli: adalenin hacmi, kaldirma giicli, tonusu Onemsenir. Bazi adale
hastaliklarinda adaleler iri ve genis olsa da kendi giiciinii kaldiramaz boyuttadir.

e Norolojik olarak iletim boyutuna bakilir. Felglerde bu belirgindir.

e Mekanik gii¢ olarak adalenin belirli bilek biikmesine bakilir.

Sporda tiim bu islevlerin yerinde olmasi beklenir. Ayrica, mekanik gli¢ ile gelisim ve ilerlemenin
olmasi bir beklenti olmaktadir.

The "strongest" human muscle

Since three factors affect muscular strength simultaneously and muscles never work individually, it is misleading to compare
strength in individual muscles, and state that one is the "strongest'. But below are several muscles whose strength is
noteworthy for different reasons.

e In ordinary parlance, muscular "strength" usually refers to the ability to exert a force on an external object—for example,
lifting a weight. By this definition, the masseter or jaw muscle is the strongest. The 1992 Guinness Book of Records
records the achievement of a bite strength of 4,337 N (975 Iby) for 2 seconds. What distinguishes the masseter is not
anything special about the muscle itself, but its advantage in working against a much shorter lever arm than other muscles.

e |f "strength" refers to the force exerted by the muscle itself, e.g., on the place where it inserts into a bone, then the
strongest muscles are those with the largest cross-sectional area. This is because the tension exerted by an individual
skeletal muscle fiber does not vary much. Each fiber can exert a force on the order of 0.3 micronewton. By this definition,
the strongest muscle of the body is usually said to be the guadriceps femoris or the gluteus maximus.

e  Because muscle strength is determined by cross-sectional area, a shorter muscle will be stronger "pound for pound" (i.e.,
by weight) than a longer muscle of the same cross-sectional area. The myometrial layer of the uterus may be the strongest
muscle by weight in the female human body. At the time when an infant is delivered, the entire human uterus weighs about
1.1 kg (40 0z). During childbirth, the uterus exerts 100 to 400 N (25 to 100Ibf) of downward force with each contraction.

e  The external muscles of the eye are conspicuously large and strong in relation to the small size and weight of the eyeball.
It is frequently said that they are "the strongest muscles for the job they have to do" and are sometimes claimed to be "100
times stronger than they need to be." However, eye movements (particularly saccades used on facial scanning and
reading) do require high speed movements, and eye muscles are exercised nightly during rapid eye movement sleep.

e  The statement that "the tongue is the strongest muscle in the body" appears frequently in lists of surprising facts, but it is
difficult to find any definition of "strength" that would make this statement true. Note that the tongue consists of eight
muscles, not one.

e  The heart has a claim to being the muscle that performs the largest quantity of physical work in the course of a lifetime.
Estimates of the power output of the human heart range from 1 to 5 watts. This is much less than the maximum power
output of other muscles; for example, the guadriceps can produce over 100 watts, but only for a few minutes. The heart
does its work continuously over an entire lifetime without pause, and thus does "outwork" other muscles. An output of one
watt continuously for eighty years yields a total work output of two and a half gigajoules.*®

Yorum

En glicli adalelerin tanimlanmasi: a) ¢ene kaslari en gli¢li olanlar, b) kalgadaki, gluteus maksimus, c)
uterus adaleleri, d) goz kiiresini dondiren adaleler, e) dil en gli¢li adalelerdendir, f) kalp yasam boyu
cahsan gicli adaledir.

Exercise

Exercise is often recommended as a means of improving motor skills, fitness, muscle and bone strength, and joint function.
Exercise has several effects upon muscles, connective tissue, bone, and the nerves that stimulate the muscles. One such effect
is muscle hypertrophy, an increase in size. This is used in bodybuilding.

Various exercises require a predominance of certain muscle fiber utilization over another. Aerobic exercise involves long, low
levels of exertion in which the muscles are used at well below their maximal contraction strength for long periods of time (the
most classic example being the marathon). Aerobic events, which rely primarily on the aerobic (with oxygen) system, use a
higher percentage of Type | (or slow-twitch) muscle fibers, consume a mixture of fat, protein and carbohydrates for energy,
consume large amounts of oxygen and produce little lactic acid. Anaerobic exercise involves short bursts of higher intensity
contractions at a much greater percentage of their maximum contraction strength. Examples of anaerobic exercise include
sprinting and weight lifting. The anaerobic energy delivery system uses predominantly Type Il or fast-twitch muscle fibers, relies
mainly on ATP or glucose for fuel, consumes relatively little oxygen, protein and fat, produces large amounts of lactic acid and
can not be sustained for as long a period as aerobic exercise. Many exercises are patrtially aerobic and partially anaerobic; for
example, soccer and rock climbing involve a combination of both.

The presence of lactic acid has an inhibitory effect on ATP generation within the muscle; though not producing fatigue, it can
inhibit or even stop performance if the intracellular concentration becomes too high. However, long-term training causes
neovascularization within the muscle, increasing the ability to move waste products out of the muscles and maintain contraction.
Once moved out of muscles with high concentrations within the sarcomere, lactic acid can be used by other muscles or body
tissues as a source of energy, or transported to the liver where it is converted back to pyruvate. In addition to increasing the
level of lactic acid, strenuous exercise causes the loss of potassium ions in muscle and causing an increase in potassium ion
concentrations close to the muscle fibres, in the interstitium. Acidification by lactic acid may allow recovery of force so that
acidosis may protect against fatigue rather than being a cause of fatigue.@1

Delayed onset muscle soreness is pain or discomfort that may be felt one to three days after exercising and generally subsides
two to three days later. Once thought to be caused by lactic acid build-up, a more recent theory is that it is caused by tiny tears
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in the muscle fibers caused by eccentric contraction, or unaccustomed training levels. Since lactic acid disperses fairly rapidly, it
could not explain pain experienced days after exercise.’?

Yorum

Bir kisinin saglikli olmasi i¢in, bedensel adalelerin belirli bir tonusu icinde olmalidir. Yirime, az enerji
sarf edilmesine karsin, tiim adaleleri ¢alistirmasi ile saglikli ortamda dolasiimasi ile dnemli bir kazang
saglamaktadir. Saatlerce ylriyebilme ile sosyal iletisim acgisindan da katki saglamaktadir.

Vicuttaki adalelerin gelistirmesi ise farkh bir yapilanmadir. Burada goriintis 6nemlidir.

Futbol ve glic kullanilarak yapilan spor eylemleri, aerobik yaninda anaerobik islemi de saglamakta,
kisaca laktik asitten dolayi agri da gelisebilmektedir.

Health

Humans are genetically predisposed with a larger percentage of one type of muscle group over another. An individual born with
a greater percentage of Type | muscle fibers would theoretically be more suited to endurance events, such as triathlons,
distance running, and long cycling events, whereas a human born with a greater percentage of Type Il muscle fibers would be
more likely to excel at sprinting events such as 100 meter dash,ct2tonneeded

Yorum
Saglikli olmak icin kosmak/jogging, aerobik tiriinde bir egzersizdir. Bu yol ile daha etkin bir adalenin

Clinical significance

Hypertrophy

Independent of strength and performance measures, muscles can be induced to grow larger by a number of factors, including
hormone signaling, developmental factors, strength training, and disease. Contrary to popular belief, the number of muscle
fibres cannot be increased through exercise. Instead, muscles grow larger through a combination of muscle cell growth as new
prote}{]_afilaments are added along with additional mass provided by undifferentiated satellite cells alongside the existing muscle
cells.

Biological factors such as age and hormone levels can affect muscle hypertrophy. During puberty in males, hypertrophy occurs
at an accelerated rate as the levels of growth-stimulating hormones produced by the body increase. Natural hypertrophy
normally stops at full growth in the late teens. As testosterone is one of the body's major growth hormones, on average, men
find hypertrophy much easier to achieve than women. Taking additional testosterone or other anabolic steroids will increase
muscular hypertrophy.

Muscular, spinal and neural factors all affect muscle building. Sometimes a person may notice an increase in strength in a given
muscle even though only its opposite has been subject to exercise, such as when a bodybuilder finds her left biceps stronger
after completing a regimen focusing only on the right biceps. This phenomenon is called cross education.©tonneeded

Yorum

Egzersiz ile adalenin gelisimi icin adalenin zorlanmasi 6nemlidir. Devamli uygulanan karsi giice karsi,
adalede gelisim 6nemlidir. Ayni oranda olmasi, adalenin mevcut durumunu saglayabilir.

Atrophy

Prisoner of war exhibiting muscle loss as a result of malnutrition. Muscles may atrophy as a result of malnutrition, physical
inactivity, aging, or disease.

Inactivity and starvation in mammals lead to atrophy of skeletal muscle, a decrease in muscle mass that may be accompanied
by a smaller number and size of the muscle cells as well as lower protein content.!! Muscle atrophy may also result from the
natural aging process or from disease.

In humans, prolonged periods of immobilization, as in the cases of bed rest or astronauts flying in space, are known to result in
muscle weakening and atrophy. Atrophy is of particular interest to the manned spaceflight community, because the
weightlessness experienced in spaceflight results is a loss of as much as 30% of mass in some muscles.?**¥ Such
consequences are also noted in small hibernating mammals like the golden-mantled ground squirrels and brown bats.?*

During aging, there is a gradual decrease in the ability to maintain skeletal muscle function and mass, known as sarcopenia.
The exact cause of sarcopenia is unknown, but it may be due to a combination of the gradual failure in the "satellite cells" that
help to regenerate skeletal muscle fibers, and a decrease in sensitivity to or the availability of critical secreted growth factors
that are necessary to maintain muscle mass and satellite cell survival. Sarcopenia is a normal aspect of aging, and is not
actually a disease state yet can be linked to many injuries in the elderly population as well as decreasing quality of life.?*!

There are also many diseases and conditions that cause muscle atrophy. Examples include cancer and AIDS, which induce a
body wasting syndrome called cachexia. Other syndromes or conditions that can induce skeletal muscle atrophy are congestive
heart disease and some diseases of the liver.

Yorum

Burada adalenin islevsel olarak dislik olmasi, bir guadriseps icin 4-7 giin icinde adalede azalma
gozlenecektir. Adalenin toparlanmasi icin 2 haftaya yakin bir ¢abayi gerekli kilar. Yikim hizh iken,
yapim daha yavas olmaktadir.

Disease

Neuromuscular diseases are those that affect the muscles and/or their nervous control. In general, problems with nervous
control can cause spasticity or paralysis, depending on the location and nature of the problem. A large proportion of neurological
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disorders, ranging from cerebrovascular accident (stroke) and Parkinson's disease to Creutzfeldt—Jakob disease, can lead to
problems with movement or motor coordination.

Symptoms of muscle diseases may include weakness, spasticity, myoclonus and myalgia. Diagnostic procedures that may
reveal muscular disorders include testing creatine kinase levels in the blood and electromyography (measuring electrical activity
in muscles). In some cases, muscle biopsy may be done to identify a myopathy, as well as genetic testing to identify DNA
abnormalities associated with specific myopathies and dystrophies.

A non-invasive elastography technique that measures muscle noise is undergoing experimentation to provide a way of
monitoring neuromuscular disease. The sound produced by a muscle comes from the shortening of actomyosin filaments along
the axis of the muscle. During contraction, the muscle shortens along its longitudinal axis and expands across the transverse
axis, producing vibrations at the surface. &

Yorum

Hastaliklarda sinirsel oldugu kadar metabolizma ile yikimda dusuiklik gozlenmektedir.

2) Exercise Physiology (Wikipedia)

Energy expenditure

Humans have a high capacity to expend energy for many hours during sustained exertion. For example, one individual cycling
at a speed of 26.4 km/h (16.4 mph) through 8,204 km (5,098 mi) over 50 consecutive days expended a total of 1,145 MJ
(273,850 kcal; 273,850 dieter calories) with an average power output of 182.5 W.M

Skeletal muscle burns 90mg (0.5 mmol) of glucose each minute during continuous activity (such as when repetitively extendin
the human knee),[Zl generating =24 W of mechanical energy, and since muscle energy conversion is only 22—-26% efficient,
=76 W of heat energy. Resting skeletal muscle has a basal metabolic rate (resting energy consumption) of 0.63 W/kg™ making
a 160 fold difference between the energy consumption of inactive and active muscles. For short duration muscular exertion,
energy expenditure can be far greater: an adult human male when jumping up from a squat can mechanically generate 314
Wikg. [Sﬂuch rapid movement can generate twice this amount in nonhuman animals such as bonobos,® and in some small
lizards.

This energy expenditure is very large compared to the basal resting metabolic rate of the adult human body. This rate varies
somewhat with size, gender and age but is typically between 45 W and 85 W.™ & Total energy expenditure (TEE) due to
muscular expended energy is much higher and depends upon the average level of physical work and exercise done during a
day.Lgl Thus exercise, particularly if sustained for very long periods, dominates the energy metabolism of the body. Physical
activity energy e{ﬁ)enditure correlates strongly with the gender, age, weight, heart rate, and VO, max of an individual, during
physical activity.™

Yorum

Bir beden enerji olarak glikozu kullanir, egzersiz yaparken, insiline bagiml olmadan da gecis
tanimlanmistir. Kisaca zayiflama igin her dakikada 90mg seker yakilirsa, bunun agir ve yaygin olmasi
ile enerji kullanimi farkh olmaktadir. Yizme daha genis adale iken, bisiklet daha az adaleleri
ilgilendirir ama harcanan giic farkli olabilmektedir.

Her bir spor cihazinda enerji kullanimi agisindan farkh usuller, modeller verilmektedir; 1) dogrudan
yiksek glc ile calisma, sadece sporcu olanlara onerilir, 2) yavastan baslayarak, kademeli arttirma,
oksijenli enerji saglanmasini temin ve basamakli galismadir, 3) belirli zamanlarda gli¢ isteme,
zorlamali yéntem ile adalelerin zorlanmasi beklenir, 4) farkl calisma yontemleri ile adaleler ¢alisirken,
arada dusuk tempo ile laktik asitin oksijenlenmesi ile giderilmesidir.

Tum calismalar sistematik devamlilik ve eger isteniyorsa giderek agirlastirma ve uzatmadir. Her insan
spor yapmali ama her bireyden madalya beklenmemelidir.

Rapid energy sources

Energy needed to perform short lasting, high intensity bursts of activity is derived from anaerobic metabolism within the cytosol
of muscle cells, as opposed to aerobic respiration which utilizes oxygen, is sustainable, and occurs in the mitochondria. The
quick energy sources consist of the phosphocreatine (PCr) system, fast glycolysis, and adenylate kinase. All of these systems
re-synthesize adenosine triphosphate (ATP), which is the universal energy source in all cells. The most rapid source, but the
most readily depleted of the above sources is the PCr system which utilizes the enzyme creatine kinase. This enzyme catalyzes
a reaction that combines phosphocreatine and adenosine diphosphate (ADP) into ATP and creatine. This resource is short
lasting because oxygen is required for the resynthesis of phosphocreatine via mitochondrial creatine kinase. Therefore, under
anaerobic conditions, this substrate is finite and only lasts between approximately 10 to 30 seconds of high intensity work. Fast
glycolysis, however, can function for approximately 2 minutes prior to fatigue, and predominately uses intracellular glycogen as
a substrate. Glycogen is broken down rapidly via glycogen phosphorylase into individual glucose units during intense exercise.
Glucose is then oxidized to pyruvate and under anaerobic condition is reduced to lactic acid. This reaction oxidizes NADH to
NAD, thereby releasing a hydrogen ion, promoting acidosis. For this reason, fast glycolysis can not be sustained for long
periods of time. Lastly, adenylate kinase catalyzes a reaction by which 2 ADP are combined to form ATP and adenosine
monophosphate (AMP). This reaction takes place during low energy situations such as extreme exercise or conditions of
hypoxia, but is not a significant source of energy. The creation of AMP resulting from this reaction stimulates AMP-activated
protein kinase (AMP kinase) which is the energy sensor of the cell. After sensing low energy conditions, AMP kinase stimulates

various other intracellular enzymes geared towards increasing energy supply and decreasing all anabolic, or energy requiring,
cell functions, letationneeded]
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Yorum

Enerji gereksinimine gére metabolizma olmaktadir. Depo ATP ile glikoliz yolu ile laktik asit Uretilmesi
ile olusan ve oksijenle temin edilmesi arasinda farkliliklar vardir. ATP glikoliz ve Krebs déngusii ile de
olusmanin kisaca elektron Transport sisteminde ortaya cikan enerji mukayesesinde, %2-4 karsin, %40
gibi on kat daha fazla bir etkisi vardir.

Eneriji kullanimi agamalar

adamsyorksportsperformance.com Pearson - The Biology Place. phschool.com

Fermentation Mitochondt-ion

Glycolysis krebs
. PC SYSTEM Glucose: \::m Pyruvate Cycle Tﬂicstpr:rl.lt 6@
B LACTATE SYSTEM Chain

AEROBIC SYSTEM 6 @
N

Cytaza

Sekil 6: Enerji; a) depo ATP, b) Glikoliz, laktik asit Gretimi, c) oksidatif, Krebs dongusui ile

Oksijenli ve Oksijensiz Solunum

Aerobik Solunum Anaerobik Solunum

e Oksijen kullanilir. e  Oksijen kullaniimaz

e Sitoplazmada ve mitokondride gergeklesir. e Sitoplazmada kullanilir

e ETS gbrev yapar e ETSgdrevyapmaz

e Hem substrat diizeyinde hem de fosforilasyonla | ¢  Substrat diizeyinde fosforilasyonla ATP (retilir.
ATP uretilir. e  Enerji verimi %2-10 arasinda

e Enerji verimi %40’dir e Koenzim olarak NAD kullanilir

® Koenzim olarak NAD ve FAD kullanilir. e Son elektron alicisi laktik asit fermantasyonunda

® Son elektron alicisi oksijendir pirGvattir

e 1 molekil glikozdan 40 ATP uretilir. Net kazang | ¢ 1 molekiil glikozdan 4 ATP iretilir. Net kazang 2
38 ATP'dir. ATP’dir.

o Glikoz, su ve karbondioksite pargalanir e Glikoz, laktik asite vb. parcalanir.

Sekil 7: Anaerobik solunumda hiicre saghkh oldugu durumlarda da enerji Giretebilmektedir. Laktik
asit dokuda agri ve diger sorunlar olustursa bile yasam stirdligu sirece geri donts olasidir.

Plasma glucose

Plasma glucose is said to be maintained when there is an equal rate of glucose appearance (entry into the blood) and glucose
disposal (removal from the blood). In the healthy individual, the rates of appearance and disposal are essentially equal during
exercise of moderate intensity and duration; however, prolonged exercise or sufficiently intense exercise can result in an
imbalance leaning towards a higher rate of disposal than appearance, at which point glucose levels fall producing the onset of
fatigue. Rate of glucose appearance is dictated by the amount of glucose being absorbed at the gut as well as liver (hepatic)
glucose output. Although glucose absorption from the gut is not typically a source of glucose appearance during exercise, the
liver is capable of catabolizing stored glycogen (glycogenolysis) as well as synthesizing new glucose from specific reduced
carbon molecules (glycerol, pyruvate, and lactate) in a process called gluconeogenesis. The ability of the liver to release
glucose into the blood from glycogenolysis is unique, since skeletal muscle, the other major glycogen reservoir, is incapable of
doing so. Unlike skeletal muscle, liver cells contain the enzyme glycogen phosphatase, which removes a phosphate group from
glucose-6-P to release free glucose. In order for glucose to exit a cell membrane, the removal of this phosphate group is
essential. Although gluconeogenesis is an important component of hepatic glucose output, it alone can not sustain exercise. For
this reason, when glycogen stores are depleted during exercise, glucose levels fall and fatigue sets in. Glucose disposal, the
other side of the equation, is controlled by uptake of glucose at the working skeletal muscles. During exercise, despite

Sayfa. 19



http://www.adamsyorksportsperformance.com/sports-performance
http://www.phschool.com/science/biology_place/biocoach/cellresp/review1.html
http://www.phschool.com/science/biology_place/biocoach/cellresp/review1.html
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvR2x5Y29nZW4
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvR2x5Y29nZW5vbHlzaXM
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvR2x1Y29uZW9nZW5lc2lz
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvKGdseWNvZ2VuLXN5bnRoYXNlLUQpX3Bob3NwaGF0YXNl
https://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjU8szlsKDZAhXFDewKHeLDAUIQjRwIBw&url=http://www.adamsyorksportsperformance.com/sports-performance&psig=AOvVaw1R2rpGa8j9AN-X-oOGxFLV&ust=1518525004607559
https://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi9xI7Rs6DZAhXOyqQKHUVYATIQjRwIBw&url=http://www.phschool.com/science/biology_place/biocoach/cellresp/review1.html&psig=AOvVaw12C8by3ThdUubmAR5bRcBE&ust=1518525699861389

ESTLUIDAM ng,r_D_ergici

decreased insulin concentrations, muscle increases GLUT4 translocation of and glucose uptake. The mechanism for increased
GLUT4 translocation is an area of ongoing research.

glucose control: As mentioned above, insulin secretion is reduced during exercise, and does not play a major role in
maintaining normal blood glucose concentration during exercise, but its counter-regulatory hormones appear in increasing
concentrations. Principle among these are glucagon, epinephrine, and growth hormone. All of these hormones stimulate liver
(hepatic) glucose output, among other functions. For instance, both epinephrine and growth hormone also stimulate adipocyte
lipase, which increases non-esterified fatty acid (NEFA) release. By oxidizing fatty acids, this spares glucose utilization and
helps to maintain blood sugar level during exercise.

Exercise for diabetes: Exercise is a particularly potent tool for glucose control in those who have diabetes mellitus. In a
situation of elevated blood glucose (hyperglycemia), moderate exercise can induce greater glucose disposal than appearance,
thereby decreasing total plasma glucose concentrations. As stated above, the mechanism for this glucose disposal is
independent of insulin, which makes it particularly well-suited for people with diabetes. In addition, there appears to be an
increase in sensitivity to insulin for approximately 12—24 hours post-exercise. This is particularly useful for those who have type
Il diabetes and are producing sufficient insulin but demonstrate peripheral resistance to insulin signaling. However, during
extreme hyperglycemic episodes, people with diabetes should avoid exercise due to potential complications associated with
ketoacidosis. Exercise could exacerbate ketoacidosis by increasing ketone synthesis in response to increased circulating
NEFA's.

Type |l diabetes is also intricately linked to obesity, and there may be a connection between type Il diabetes and how fat is
stored within pancreatic, muscle, and liver cells. Likely due to this connection, weight loss from both exercise and diet tends to
increase insulin sensitivity in the majority of people. In some people, this effect can be particularly potent and can result in
normal glucose control. Although nobody is technically cured of diabetes, individuals can live normal lives without the fear of
diabetic complications; however, regain of weight would assuredly result in diabetes signs and symptoms.

Yorum

Glikoz metabolizmasinda sporun énemi belirgindir. Enerji temini icin glikojenden seker Uretimi ile
enerjinin adalede tiketilmesi yaklasimi, temel kan sekerinin azalmasi degil, yikselmesi seklinde de
beklenti olabilir.

Oxygen

Vigorous physical activity (such as exercise or hard labor) increases the body's demand for oxygen. The first-line physiologic
response to this demand is an increase in heart rate, breathing rate, and depth of breathing.

Oxygen consumption (VO_) during exercise is best described by the Fick Equation: VO,=Q x (a-vO.diff), which states that the
amount of oxygen consumed is equal to cardiac output (Q) multiplied by the difference between arterial and venous oxygen
concentrations. More simply put, oxygen consumption is dictated by the quantity of blood distributed by the heart as well as the
working muscle's ability to take up the oxygen within that blood; however, this is a bit of an oversimplification. Although cardiac
output is thought to be the limiting factor of this relationship in healthy individuals, it is not the only determinant of VO2 max.
That is, factors such as the ability of the lung to oxygenate the blood must also be considered. Various pathologies and
anomalies cause conditions such as diffusion limitation, ventilation/perfusion mismatch, and pulmonary shunts that can limit
oxygenation of the blood and therefore oxygen distribution. In addition, the oxygen carrying capacity of the blood is also an
important determinant of the equation. Oxygen carrying capacity is often the target of exercise (ergogenic aids) aids used in
endurance sports to increase the volume percentage of red blood cells (hematocrit), such as through blood doping or the use of
erythropoietin (EPO). Furthermore, peripheral oxygen uptake is reliant on a rerouting of blood flow from relatively inactive
viscera to the working skeletal muscles, and within the skeletal muscle, capillary to muscle fiber ratio influences oxygen
extraction.

Yorum

Burada tek basina oksijen degil, oksijen enerji aktarimi ile, elektron transportu sayesinde olusan
yaklasimda, ATP sentezine olanak saglamaktadir.

Dehydration

Dehydration refers both to hypohydration (dehydration induced prior to exercise) and to exercise-induced dehydration
(dehydration that develops during exercise). The latter reduces aerobic endurance performance and results in increased body
temperature, heart rate, perceived exertion, and possibly increased reliance on carbohydrate as a fuel source. Although the
negative effects of exercise-induced dehydration on exercise performance were clearly demonstrated in the 1940s, athletes
continued to believe for years thereafter that fluid intake was not beneficial. More recently, negative effects on performance
have been demonstrated with modest (<2%) dehydration, and these effects are exacerbated when the exercise is performed in
a hot environment. The effects of hypohydration may vary, depending on whether it is induced through diuretics or sauna
exposure, which substantially reduce plasma volume, or prior exercise, which has much less impact on plasma volume.
Hypohydration reduces aerobic endurance, but its effects on muscle strength and endurance are not consistent and require
further study.2¥ Intense prolonged exercise produces metabolic waste heat, and this is removed by sweat-based
thermoregulation. A male marathon runner loses each hour around 0.83 L in cool weather and 1.2 L in warm (losses in females
are about 68 to 73% lower).22 People doing heavy exercise may lose two and half times as much fluid in sweat as urine.22 This
can have profound physiological effects. Cycling for 2 hours in the heat (35 °C) with minimal fluid intake causes body mass
decline by 3 to 5%, blood volume likewise by 3 to 6%, body temperature to rise constantly, and in comparison with proper fluid
intake, higher heart rates, lower stroke volumes and cardiac outputs, reduced skin blood flow, and higher systemic vascular
resistance. These effects are largely eliminated by replacing 50 to 80% of the fluid lost in sweat. 2214

Yorum

Spor yaparken en 6nemli boyut, dolasim ile kanlanmanin adalede saglanmasidir. Burada kalp atimi
kadar, damarsal yapi, vendz dolasim ile kanin merkeze gelebilmesidir. Ayrica karacigerin laktik asiti
metabolize edip, pirlvik asit ile yapilanmasi, kisaca Krebs dongsii ile yikilabilmesi beklenilmelidir.
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Other
e  Plasma catecholamine concentrations increase 10-fold in whole body exercise.

e  Ammonia is produced by exercised skeletal muscles from ADP (the precursor of ATP) by purine nucleotide deamination
and amino acid catabolism of myofibrils. 2!

e interleukin-6 (IL-6) increases in blood circulation due to its release from working skeletal muscles.
reduced if glucose is taken, suggesting it is related to energy depletion stresses.8

e  Sodium absorption is affected by the release of interleukin-6 as this can cause the secretion of arginine vasopressin which,
in turn, can lead to exercise-associated dangerously low sodium levels (hyponatremia). This loss of sodium in blood plasma
can result in swelling of the brain. This can be prevented by awareness of the risk of drinking excessive amounts of fluids
during prolonged exercise. 2222

Yorum

[15]

U7 This release is

Spor ile bircok metabolik Grilinler ortaya ¢cikmakta, bunlarin da etkilesimi g6zlenmektedir.

Brain

At rest, the human brain receives 15% of total cardiac output, and uses 20% of the body's energy consumption.™ The brain is
normally dependent for its high energy expenditure upon aerobic metabolism. The brain as a result is highly sensitive to failure
of its oxY_glen supply with loss of consciousness occurring within six to seven seconds,?2 with its EEG going flat in 23
seconds.Z! If it affected the oxygen and glucose supply to the brain, the metabolic demands of exercise could therefore quickly
disrupt its functioning.

Protecting the brain from even minor disruption is important since exercise depends upon motor control, and particularly,
because humans are bipeds, the motor control needed for keeping balance. Indeed, for this reason, brain energy consumption
is increased during intense physical exercise due to the demands in the motor cognition needed to control the body. 24

Cerebral oxygen

Cerebral autoregulation usually ensures the brain has priority to cardiac output, though this is impaired slightly by exhaustive
exercise 2! During submaximal exercise, cardiac output increases and cerebral blood flow increases beyond the brain’s oxygen
needs.® However, this is not the case for continuous maximal exertion: "Maximal exercise is, despite the increase in (EPiIIary
oxygenation [in the brain], associated with a reduced mitochondrial O, content during whole body exercise"®? The
autoregulation of the brain’s blood supply is impaired particularly in warm environments22

Glucose

In adults, exercise depletes the plasma glucose available to the brain: short intense exercise (35 min ergometer cycling) can
reduce brain glucose uptake by 32%.2%

At rest, energy for the adult brain is normally provided by glucose but the brain has a compensatory capacity to replace some of
this with lactate. Research suggests that this can be raised, when a person rests in a brain scanner, to about 17%,%% with a
higher percentage of 25% occurr'ﬂ(ﬂ_lduring hypoalycemia.®Y! During intense exercise, lactate has been estimated to provide a
third of the brain’s energy needs.*3 There is evidence that the brain might, however, in spite of these alternative sources of
energy, still suffer an energy crisis since IL-6 (a sign of metabolic stress) is released during exercise from the brain, 2124
Hyperthermia

Humans use sweat thermoregulation for body heat removal, particularly to remove the heat produced during exercise. Moderate
dehydration as a consequence of exercise and heat is reported to impair cognition.2224 These impairments can start after body
mass lost that is greater than 1%.2% Cognitive impairment, particularly due to heat and exercise is likely to be due to loss of
integrity to the blood brain barrier.E% Hyperthermia also can lower cerebral blood flow,*228 and raise brain temperature.’2%

Yorum

Beyin enerjisini glikoz ile saglarken, yeterli oksijenlenme olmamasi durumunda, biling kaybi
gorlilmektedir. Bu acgidan biling kaybi olmadan o6nce, laktik asitin adalede olusturdugu veriler
onemsenmelidir.

Fatigue

Intense activity

Researchers once attributed fatigue to a build-up of lactic acid in muscles.2% However, this is no longer believed.®™ ! Rather,
lactate may stop muscle fatigue by keeping muscles fully responding to nerve signals.*? The available oxygen and energy
supply, and disturbances of muscle ion homeostasis are the main factor determining exercise performance, at least during brief
very intense exercise.

Each muscle contraction involves an action potential that activates voltage sensors, and so releases Ca?" ions from the muscle
fibre’s sarcoplasmic reticulum. The action potentials that cause this require also ion changes: Na influxes during the
depolarization phase and K effluxes for the repolarization phase. ClI” ions also diffuse into the sarcoplasm to aid the
repolarization phase. During intense muscle contraction, the ion pumps that maintain homeostasis of these ions are inactivated
and this (with other ion related disrug)tiong causes ionic disturbances. This causes cellular membrane depolarization,

Ca

inexcitability, and so muscle weakness." " leakage from type 1 ryanodine receptor) channels has also been identified with
fatigue.*!
Yorum

Sporda kalsiyum ve elektrolitlerin doping etkisi olabilecegi degerlendirilmeli ve kullaniimamaldir.
Viicudun dolasim igin yeterli sivi almasi 6énemlidir. Ancak spor yaparken alinacak sivi ile bagirsakta
yuiksek oranda sivi ¢ekerek, ozellikle beyin kanlanmasi 6nleyecektir. Bu agidan spor yapanlar,
yuriyenler, kosanlarin yaninda su, elektrolitli su bulunmal, bunu ancak yudumlayarak, 5mL
gecmeyecek sekilde, igcmelidirler. Bir sise su icmeyi akillarindan gecirmemelidirler, viicudunda
gereksinim olas bile yapmamalidirlar.
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Other factors
The exercise fatigue has also been suggested to be effected by:

e brain hyperthermia®™

e  glycogen depletion in brain cells®24

®  reactive oxygen species impairing skeletal muscle function™!

e reduced level of glutamate secondary to uptake of ammonia in the brain®

e  Fatigue in diaphragm and abdominal respiratory muscles limiting breathing™

e  Impaired oxygen supply to muscles®?

e Ammonia effects upon the brain®

e  Serotonin pathways in the brain®2

e  Exercise Induced Asthma (ElIA)narrowing of the airways in the lungs that is triggered by strenuous exercise. It causes
shortness of breath, wheezing, coughing and other symptoms during or after exercise.The preferred term for this condition
is exercise-induced bronchoconstriction (brong-koh-kun-STRIK-shun). This term is more accurate because the exercise
induces narrowing of airways (bronchoconstriction) but is not the root cause of asthma. Among people with asthma,
exercise is likely just one of several factors that can induce breathing difficulties.For most people with exercise-induced
bronchoconstriction, treatment with common asthma medications and preventive measures enable them to exercise and
remain active.®%

Yorum

Bayillmanin cesitli etkilerden de olusabildigi dikkate alinmalidir. Bireye oksijen vermek ile sorun
¢ozlilmeyecegi, bilakis nefes almanin baskilanacagi unutulmamalidir.

Cardiac biomarkers

Prolonged exercise such as marathons can increase cardiac biomarkers such as troponin, B-type natriuretic peptide (BNP), and
ischemia-modified (aka MI) albumin. This can be misinterpreted by medical personnel as signs of myocardial infarction, or
cardiac_dysfunction. In these clinical conditions, such cardiac biomarkers are produced by irreversible injury of muscles. In
contrast, the processes that create them after strenuous exertion in endurance sports are reversible, with their levels returning
to normal within 24-hours (further research, however, is still needed).82icxie2

Yorum

Kalp dokusu yaninda, vicutta da olumsuz metabolitlerin olusacag dikkate alinmalidir. Ancak uyaran
laktik asit semptomlari ile sinirlanma yapilmahdir.

Human adaptations

Humans are specifically adapted to engage in prolonged strenuous muscular activity (such as efficient long distance bipedal
running).®® This capacity for endurance running evolved to allow the running down of game animals by persistent slow but
constant chase over many hours.®

Central to the success of this is the ability of the human body, unlike that of the animals they hunt, to effectively remove muscle
heat waste. In most animals, this is stored by allowing a temporary increase in body temperature. This allows them to escape
from animals that quickly speed after them for a short duration (the way nearly all predators catch their prey). Humans, unlike
other animals that catch prey, remove heat with a specialized thermoregulation based on sweat evaporation. One gram of sweat
can remove 2,598 J of heat energy.® Another mechanism is increased skin blood flow during exercise that allows for greater
convective heat loss that is aided by our upright posture. This skin based cooling has resulted in humans acquiring an increased
number of sweat glands, combined with a lack of body fur that would otherwise stop air circulation and efficient evaporation.2
Because humans can remove exercise heat, theLcan avoid the fatigue from heat exhaustion that affects animals chased in a
persistent manner, and so eventually catch them.®

Yorum

Sporda adaptasyon ancak profesyoneller icin dikkate alinmalidir. Bireysel olarak, saglikli olmak temel
oldugundan, uyarici etkilerden kurtulmak degil, onlara dikkat etmek gerekir.

Selective breeding experiments with rodents

Rodents have been specifically bred for exercise behavior or performance in several different studies. =2 For example,
laboratory rats have been bred for high or low performance on a motorized treadmill with electrical stimulation as motivation .
The high-performance line of rats also exhibits increased voluntary wheel-running behavior as compared with the low-capacity
line.”™ In an experimental evolution approach, four replicate lines of laboratory mice have been bred for high levels of voluntary
exercise on wheels, while four additional control lines are maintained by breeding without regard to the amount of wheel
running.”™ These selected lines of mice also show increased endurance capacity in tests of forced endurance capacity on a
motorized treadmill.”2 However, in neither selection experiment have the precise causes of fatigue during either forced or
voluntary exercise been determined.

Exercise-induced muscle pain

Physical exercise may cause pain both as an immediate effect that may result from stimulation of free nerve endings by low pH,
as well as a delayed onset muscle soreness. The delayed soreness is fundamentally the result of ruptures within the muscle,
although apparently not involving the rupture of whole muscle fibers.™

Muscle pain can range from a mild soreness to a debilitating injury depending on intensity of exercise, level of training, and
other factors.™

Education in exercise physiology

Accreditation programs exist with professional bodies in most developed countries, ensuring the quality and consistency of
education. In Canada, one may obtain the professional certification title — Certified Exercise Physiologist for those working with
clients (both clinical and non clinical) in the health and fitness industry. An exercise physiologist's area of study may include but
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is not limited to biochemistry, bioenergetics, cardiopulmonary function, hematology, biomechanics, skeletal muscle physiology,
neuroendocrine function, and central and peripheral nervous system function. Furthermore, exercise physiologists range from
basic scientists, to clinical researchers, to clinicians, to sports trainers.

Colleges and universities offer exercise physiology as a program of study on various different levels, including undergraduate,
graduate, and doctoral programs. The basis of Exercise Physiology as a major is to prepare students for a career in field of
health sciences. A program that focuses on the scientific study of the physiological processes involved in physical or motor
activity, including sensorimotor interactions, response mechanisms, and the effects of injury, disease, and disability. Includes
instruction in muscular and skeletal anatomy; molecular and cellular basis of muscle contraction; fuel utilization;
neurophysiology of motor mechanics; systemic physiological responses (respiration, blood flow, endocrine secretions, and
others); fatigue and exhaustion; muscle and body training; physiology of specific exercises and activities; physiology of injury;
and the effects of disabilities and disease. Careers available with a degree in Exercise Physiology can include: non-clinical,
client-based work; strength and conditioning specialists; cardiopulmonary treatment; and clinical-based research.!

In order to gauge the multiple areas of study, students are taught processes in which to follow on a client-based level. Practical
and lecture teachings are instructed in the classroom and in a laboratory setting. These include:

e Health and risk assessment: In order to safely work with a client on the job, you must first be able to know the benefits
and risks associated with physical activity. Examples of this include knowing specific injuries the body can experience
during exercise, how to properly screen a client before their training begins, and what factors to look for that may inhibit
their performance.

e  Exercise testing: Coordinating exercise tests in order to measure body compositions, cardiorespiratory fitness, muscular
strength/endurance, and flexibility. Functional tests are also used in order to gain understanding on a more specific part of
the body. Once the information is gathered about a client, exercise physiologists must also be able to interpret the test data
and decide what health-related outcomes have been discovered.

e  Exercise prescription: Forming training programs that best meet an individuals health and fithess goals. Must be able to
take into account different types of exercises, the reasons/goal for a clients workout, and pre-screened assessments.
Knowing how to prescribe exercises for special considerations and poPuIations is also required. These may include age
differences, pregnancy, joint diseases, obesity, pulmonary disease, etc.@

Curriculum
The curriculum for exercise physiology includes biology, chemistry, and applied sciences. The purpose of the classes selected
for this major is to have a proficient understanding of human anatomy, human physiology, and exercise physiology. Includes
instruction in muscular and skeletal anatomy; molecular and cellular basis of muscle contraction; fuel utilization;
neurophysiology of motor mechanics; systemic physiological responses (respiration, blood flow, endocrine secretions, and
others); fatigue and exhaustion; muscle and body training; physiology of specific exercises and activities; physiology of injury;
and the effects of disabilities and disease. Not only is a full class schedule needed to complete a degree in Exercise Physiology,
but a minimum amount of practicum experience is required and internships are recommended.”™

Yorum

Bir sporcu basit olarak laktik asit bulgularini 6grenmelidir. Madalya pesinde olabilecek, rekor
kirabilecek sporcularin mutlaka Koglari olmali, onlarin yonetilmesi gerekir. Bireysel olarak algilar ile
yaklasim yapilmamahdir. Spor yine bireyin bedeni, adalenin yoklugu pahasina yapilamaz. Bir defa
rekor kirmak degil, rekorunu gelistirmek 6nemsenmelidir.

3) Kinesiology (Wikipedia)

Kinesiology is the scientific study of human or non-human body movement. Kinesiology addresses physiological,
biomechanical, and psychological mechanisms of movement. Applications of kinesiology to human health (i.e., human
kinesiology) include biomechanics and orthopedics; strength and conditioning; sport psychology; methods of rehabilitation,
such as physical and occupational therapy; and sport and exercise. Studies of human and animal motion include measures from
motion tracking systems, electrophysiology of muscle and brain activity, various methods for monitoring physiological function,
and other behavioral and cognitive research techniques.™

The word comes from the Greek kivnoig kinésis, "movement” (itself from kiveiv kinein, "to move"), and -Aoyia -logia, "study".

Yorum

Bu yaklasim, sporda Fizik Tedavi, Fizyoterapi, Tibbi alet ve cihazlarin uygulanmasi, 6zirlilerin
desteklenmesi, Ortopedi boyutlarinda birey/hasta/sorunlu kisiler izerine bir ekip olarak yaklasim
yapilmasini gerekli kilmaktadir. Kinetik, enerjinin gézlenmesi tizerinedir. Her birey gore 6zglindir.

Basics

Kinesiology is the study of human and nonhuman animal-body movements, performance, and function by applying the sciences
of biomechanics, anatomy, physiology, psychology, and neuroscience. Applications of kinesiology in human-health include
physical education teacher, rehabilitation, health and safety, health promotion, workplaces, sport and exercise industries. A
bachelor's degree in kinesiology can provide strong preparation for graduate study in biomedical research, as well as in
professional programs, such as medicine.

Whereas the term "kinesiologist" is neither a licensed nor professional designation in the United States nor most countries (with
the exception of Canada), individuals with training in this area can teach physical education, provide consulting services,
conduct research and develop policies related to rehabilitation, human motor performance, ergonomics, and occupational health
and safety. In North America, kinesiologists may study to earn a Bachelor of Science, Master of Science, or Doctorate of
Philosophy degree in Kinesiology or a Bachelor of Kinesiology degree, while in Australia or New Zealand, they are often
conferred an Applied Science (Human Movement) degree (or higher). Many doctoral level faculty in North American kinesiology
programs received their doctoral training in related disciplines, such as neuroscience, mechanical engineering, psychology, and

physiology.
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The world's first kinesiology department was launched in 1967 at the University of Waterloo, Canada.”!
Yorum

Kinetik boyutu, biyomekanik, anatomi, fizyoloji, psikoloji, noérolojik bilim ile birlikte yukarida da
belirtildigi gibi, Fizik Tedavi, Fizyoterapi, Tibbi alet ve cihazlarin insanlar (izerinde denenmesi,
uygulanmasi, 6zirlilerin desteklenmesi, Ortopedi Bilim Dallarinda kapsami icinde olmahdir.

Principles
Adaptation through exercise

Pratik yapma ile kazanilanlar

Wikipedia, Kinesiology Wikipedia, Kinesiology
ANAEROBIC EX.—>
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Sekil 8: Egzersiz yapilirken, aktif oksijenli ile glikoliz yontemi ile de kazanimlar olmaktadir.

Summary of long-term adaptations to regular aerobic and anaerobic exercise. Aerobic exercise can cause several central
cardiovascular adaptations, including an increase in stroke volume (SV)* and maximal aerobic capacity (VO, max),“™ as well
as a decrease in resting heart rate (RHR).“™& | ong-term adaptations to resistance training, the most common form of
anaerobic exercise, include muscular_hypertrophy,™ an increase in the physiological cross-sectional area (PCSA) of
muscle(s), and an increase in neural drive,**™ both of which lead to increased muscular strength.”® Neural adaptations begin
more quickly and plateau prior to the hypertrophic response. !
Adaptation through exercise is a key principle of kinesiology that relates to improved fitness in athletes as well as health and
wellness in clinical populations. Exercise is a simple and established intervention for many movement disorders and
musculoskeletal conditions due to the neuroplasticity of the brain™® and the adaptability of the musculoskeletal system. 21
Therapeutic exercise has been shown to improve neuromotor control and motor capabilities in both normal™® and pathological
iong [5I18]
populations.
There are many different types of exercise interventions that can be applied in kinesiology to athletic, normal, and clinical
populations. Aerobic exercise interventions help to improve cardiovascular endurance.™? Anaerobic strength training programs
can increase muscular strength,”? power,”? and lean bod; mass. Decreased risk of falls and increased neuromuscular
control can be attributed to balance intervention programs.”? Flexibility programs can increase functional range of motion and
reduce the risk of injury.2
As a whole, exercise programs can reduce symptoms of depression®” and risk of cardiovascular® and metabolic diseases.*”
Additionally, they can help to improve quality of life,?” sleeping habits,”* immune system function,”® and body composition.’?*
The study of the physiological responses to physical exercise and their therapeutic applications is known as exercise
physiology, which is an important area of research within kinesiology.

Yorum

Ne sekilde olursa olsun, adalelerin toparlanmasi, saglkh olmanin boyutu olarak spor yapilmali,
egzersiz glindeme gelmelidir.

Yatakta yatarken, adalelerin galisiimasi, dizin kitlenmesi ve gevsetilmesi ile adaleler toplandirilir ve
ayaga kalktiginda yilrilyebilir. Bir hafta yatan kimsenin yirimesi, dizini kitlenmesinin ¢ok zor olacagi
unutulmamalidir.

Beden egitimi, egzersizler rastgele, internetten indirilen plana gére yapilmamalidir. Birgok uygulama
bedene zarar verebilir, omurgayl zedeleyebilir. Mutlaka Beden Egitimi ve Spor konusunda
uzmanlasmis kisilerden destek ve Kogluk alinmalidir. Hekimlerin 6zellikle 6nerdikleri belirli siire¢ ve
boyut olarak yapilmahdir.
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Neuroplasticity

Adaptive plasticity along with practice in three levels. In behavior level, performance (e.g., successful rate, accuracy) improved
after practice.*®=! |n cortical level, motor representation areas of the acting muscles enlarged; functional connectivity between
primary motor cortex (M1) and supplementary motor area ESMA) is strengthened. BARSIBASSISEIRE |y neyronal level, the number
of dendrites and neurotransmitter increase with practice, 2=

Neuroplasticity is also a key scientific principle used in kinesiology to describe how movement and changes in the brain are
related. The human brain adapts and acquires new motor skills based on this principle, which includes both adaptive and
maladaptive brain changes.

Adaptive plasticity

Recent empirical evidence indicates the significant impact of physical activity on brain function; for example, greater amounts of
physical activity are associated with enhanced cognitive function in older adults.” The effects of physical activity can be
distributed throughout the whole brain, such as higher gray matter density and white matter integrit}( after exercise training,“2*J
and/or on specific brain areas, such as greater activation in prefrontal cortex and hippocampus.™ Neuroplasticity is also the
underlying mechanism of skill acquisition. For example, after long-term training, pianists showed greater gray matter density in
sensorimotor cortex and white matter integrity in the internal capsule compared to non-musicians. ¢!

Maladaptive plasticity

Maladaptive plasticity is defined as neuroplasticity with negative effects or detrimental consequences in behavior, “Z42!
Movement abnormalities may occur among individuals with and without brain injuries due to abnormal remodeling in central
nervous system.®¥ | earned non-use is an example commonly seen among patients with brain damage, such as stroke.
Patients with stroke learned to suppress paretic limb movement after unsuccessful exg)erience in paretic hand use; this may
cause decreased neuronal activation at adjacent areas of the infarcted motor cortex.>%>:

There are many types of therapies that are designed to overcome maladaptive plasticity in clinic and research, such as
constraint-induced movement therapy (CIMT), body weight support treadmill training (BWSTT) and virtual reality therapy. These

interventions are shown to enhance motor function in paretic limbs 25354 and stimulate cortical reorganization®™*¢4 jn
patients with brain damage.

Yorum

Spor sadece adale olarak degil, beyin gelisimi agisinda da énemlidir. Oyun da insanlarin blyime ve
gelismesinde katkisi vardir.

Sosyal ve etik agidan da oyunlar, kurallari tanimlama, ilkeler boyutunda olma gibi ozellikleri de
kazandirmaktadir. Spor yaparken egitim derecesi disiik olanlarda kavga fazla iken, yiksek 6gretim
yapanlarda, diplomali degil, egitimli olanlarda kavga daha az olmalidir. Ancak kazanma Uzerine
olanlarin, kapasitesini ve becerisini baskasini maglup etmek istemesi, onun diplomali olsa bile, halen
spor ile etik ve ahlakli olmayi 6grenemediklerini gostermektedir.

Motor redundancy
Motor redundancy is a widely used concept in kinesiology and motor control which states that, for any task the human body can
perform, there are effectively an unlimited number of ways the nervous system could achieve that task.”? This redundancy
appears at multiple levels in the chain of motor execution:
e  Kinematic redundancy means that for a desired location of the endpoint (e.g. the hand or finger), there are many
configurations of the joints that would produce the same endpoint location in space.
e  Muscle redundancy means that the same net joint torque could be generated by many different relative contributions
of individual muscles.
e  Motor unit redundancy means that for the same net muscle force could be generated by many different relative
contributions of motor units within that muscle.
The concept of motor redundancy is explored in numerous studies,® ™ ysyally with the goal of describing the relative
contribution of a set of motor elements (e.g. muscles) in various human movements, and how these contributions can be
predicted from a comprehensive theory. Two distinct (but not incompatible) theories have emerged for how the nervous system
coordinates redundant elements: simplification and optimization. In the simplification theory, complex movements and muscle
actions are constructed from simpler ones, often known as primitives or synergies, resulting in a simpler system for the brain to
control.®@ |n the optimization theory, motor actions arise from the minimization of a control parameter,® such as the
energetic cost of movement or errors in movement performance.®”

Yorum

Bir insanin kavga etmesi, onun spor duygusundan yoksun oldugu anlamindadir. Kas gliclinii 6ne
cikaran kisi akli ve insanligini ikinci plana itiyorsa, insanlik degil, glicii 6ne ¢ikaran hayvansal duygulari
one gikmaktadir ki, bunlar ile iletisim ve iliskide bulunmaktan kaginmalidir.

Gergekten spor yapan, nazik, baskasina yardim eden ve adale giiciinii sadece koruma ve etik ilkeleri
gozetme icin kullanandir. Bir zavalliyi déven, bir kadina, ¢cocuga el kaldiran, gerekgesi ne olursa olsun,
ozellikle egitim, adam etme gibi etik disi gerekgeleri sunanlarin, spor degil, adamlik unsurlari da yok
demektir.
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Scope of practice

In Canada, kinesiology is a professional designation as well as an area of study.[@1 In the province of Ontario the scope has
been officially defined as, "the assessment of human movement and performance and its rehabilitation and management to
maintain, rehabilitate or enhance movement and performance” !

Kinesiologists work in a variety of roles as health professionals. They work as rehabilitation providers in hospitals, clinics and
private settings working with populations needing care for musculoskeletal, cardiac and neurological conditions. They provide
rehabilitation to persons injured at work and in vehicular accidents. Kinesiologists also work as functional assessment
specialists, exercise therapists, ergonomists, return to work specialists, case managers and medical legal evaluators. They can
be found in hospital, long term care, clinic, work, and community settings.®” Additionally, kinesiology is applied in areas of
health and fitness for all levels of athletes, but more often found with training of elite athletes.

Yorum

Adale ile hareket etmenin anlami, yatalak gibi bir haftadan fazla hasta olarak yattiginizda daha iyi
anlayacak ve kavrayacaksiniz.

Health service

e  Health Promotion
Kinesiologists working in the health promotion industry work with individuals to enhance the health, fithess, and well-being
of the individual. Kinesiologists can be found working in fitness facilities, personal training/corporate wellness facilities, and
industry.

e  Clinical/Rehabilitation
Kinesiologists work with individuals with disabling conditions to assist in regaining their optimal physical function. They
work with individuals in their home, fitness facilities, rehabilitation clinics, and at the worksite. They also work alongside
physiotherapists and occupational therapists.

e  Ergonomics
Kinesiologists work in industry to assess suitability of design of workstations and provide suggestions for modifications and
assistive devices.

e  Health and Safety.
Kinesiologists are involved in consulting with industry to identify hazards and provide recommendations and solutions to
optimize the health and safety of workers.

e  Disability Management/Case Coordination
Kinesiologists recommend and provide a plan of action to return an injured individual to their optimal function in all aspects
of life.

®  Management/Research/Administration/Health and Safety
Kinesiologists frequently fulfill roles in all above areas, perform research, and manage businesses.™

e  Health Education
Kinesiologists working in health education teach people about behaviors that promote wellness. They develop and
implement strategies to improve the health of individuals and communities. Community health workers collect data and
discuss health concerns with members of specific populations or communities.”

e  Athletic Training
Kinesiologists working in athletic training work in cooperation with physicians. Athletic trainers strive to frevent athletes
from suffering injuries, diagnose them if they have suffered an injury and apply the appropriate treatment.™!

e  Athletic Coaches and Scouts
Kinesiologists who pursue a career as an athletic coach develop new talent and guide an athlete's progress in a specific
sport. They teach amateur or professional athletes the skills they need to succeed at their sport. Many coaches are also
involved in scouting. Scouts look for new players and evaluate their skills and likelihood for success at the college,
amateur, or professional level.”

®  Physical Education Teacher
Kinesiologists working as physical education teachers are responsible for teaching fitness, sports and health. They help
students stay both mentally and physically fit by teaching them to make healthy choices.™

Technology in Kinesiology

Motion capture technology has application in measuring human movement, and thus kinesiology. Historically, motion capture

labs have recorded high fidelity data®®. While accurate and credible, these sg/stems can come at high capital and operational

costs. Modern-day systems have increased accessibility to mocap technology™.

Yorum

Hareket etmenin bir¢ok boyutlari sunulmaktadir; 1) saghkli olma agisindan, 2) saghkh olmak igin
rehabilitasyon, 3) Ergonomiktir, oturma, bir eylem olarak cihazlarin boyutlari agisindan, 4) Saglik ve
glvenlik agisindan, 5) 6zirlt ve engellilerin aktif olabilmeleri igin, 6) saglik egitimi acisindan, 7) atlet
yetistirmek icin, 8) Kogluk, Mentorluk agisindan, 9) Egitici olarak bedensel hareketlere dikkat etmek,
kinesiolojinin uygulama alanidir.

Sonuc

Saglik acisindan adalelerin belirli diizeyde olmasi 6nemlidir. Bu nedenle aerobik, ylriime, bisiklet
binilmesi, kondisyon bisikleti gibi tim cihazlar bedensel, adalelerimizin glgli olmasi, saglikh olmamiz
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icin gereklidir. Tim metabolizmalar da bu acidan dengelenmesi de bu eylemleri yapmak
gerekmektedir.

Burada standart, ornek alinacak numune, birey, insanin kendisidir. Kendi sinirina kadar gitmelidir.
Sinirini ¢izen de adalelerdeki agri, sertlik ve yorgunluktur. Bunlar laktik asitin etkisidir.

Kisaca laktik asit olusumu, bizlerin sinirini tanimlar. Laktik asit hem kag¢indigimiz hem de arzu ettigimiz
boyut olmaktadir. Bu sayede yapamayacak ise girmemekte, canimizi tehlikeye atmamis olacagiz.
Yiriyis adalelerin agrimasi durumunda ara vermeyi gerekli kilar. istirahat siiresi de laktik asit
metabolizma glicline, yetenegine gére olmaktadir.

Spor, belirli ilkeler iginde yapilmalidir. Bu ilkeler Atatirk’in tanimladigi seklinde “Ben sporcunun zeki,
cevik ve ahlaklisini severim” olarak belirtilebilir.
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