
CREATINE PHOSPHATE ENERGY
STORAGE IN MYOFIBRIL

What is creatine phosphate?

Creatine phosphate is the primary high-energy molecule stored in musclesand plays a crucial role in rapidly

converting ADP to ATP during times of acute energy need.

What is Creatine W Glomerular Filtration Rate?
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Where is creatine stored?

The vast majority (?95%) of creatine is stored in skeletal muscles(other tissues with high and intermediate

levels of creatine and phosphocreatine are,for example,heart muscle,retina,brain,and brown adipose tissue)

(Smith et al.,2014; Wyss and Kaddurah-Daouk,2000).

How is creatine transported through the blood-brain barrier (BBB)?

Creatine is transported from the bloodstream through the blood-brain barrier (BBB) due to the operation of

creatine transporter (CRT). After its transport through the BBB into the extracellular fluid of the brain,creatine

is actively taken up by neurons and oligodendrocytes,but not astrocytes.

How does creatine phosphate affect muscle contraction?

When the muscle starts to contract and needs energy,creatine phosphate transfers its phosphate back to
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ADP to form ATP and creatine. This reaction is catalyzed by the enzyme creatine kinase and occurs very

quickly; thus,creatine phosphate-derived ATP powers the first few seconds of muscle contraction.

Does creatine phosphate phosphorylate ATP?

In rested muscle creatine phosphate is the predominant form (Demant and Rhodes,1999); its maximal

concentration is five times higher than that of ATP. During times of acute energy need the creatine kinase

(EC2.7.3.2) uses creatine phosphate for the ultrarapid phosphorylation of ADP to ATP.

However, creatine phosphate can only provide

approximately 15 seconds'' worth of energy, at

which point another energy source has to be used

(Figure 10.13). Anaerobic glycolysis is a

non-oxygen-dependent process that breaks down

glucose (sugar) to produce ATP; however,

glycolysis cannot generate ATP as quickly as

creatine phosphate.

The creatine phosphate shuttle1 is a mechanism

found in highly developed cells which carries out an

intercommunication process to signal the demand

for energy and to transport the energy ???
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muscle fiber, 2. fascicle, 3. myofibril, 4. muscle -

1,2,3,4  -increase in number of myofibrils-increase

in the storage of glycogen and creatine

phosphate-increase in the  energy that enables

myosin to form crossbridges with actin and ATP

enables myosin to detach from actin and ATP

provides energy to transport calcium back into

storage.

1.2 Origin of Creatine and CK in the Heart. The

heart expresses four isoenzymes of CK, with Mt-CK

and MM-CK by far the most abundant (35 % and 67

% of total CK activity in human heart, respectively)

[].However, the brain isoform is also expressed and

can form homo-dimers or dimerize with the

muscle-isoform to give the low abundance cytosolic

isoenzymes ???

Introduction. The heart is more than a hemodynamic

pump. It is also an organ that needs energy from

metabolism () fact, altered cardiac metabolism is the

primary and upstream pathophysiologic

manifestation of myocardial ischemia in humans

().After coronary blood flow blockage, energy

metabolism disorder occurs within a few seconds,

followed by mechanical, ???
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As it is broken down, ATP must therefore be

regenerated and replaced quickly to allow for

sustained contraction. There are three mechanisms

by which ATP can be regenerated: creatine

phosphate metabolism, anaerobic glycolysis,

fermentation and aerobic respiration. Creatine

phosphate is a molecule that can store energy in its

phosphate bonds. In 

Energy transport from mitochondria to myofibril by a

creatine phosphate shuttle in cardiac cells Am J

Physiol. 1983 Nov;245(5 Pt 1 ):C423-7.  These

results are interpreted as evidence for adenine

nucleotide tightly bound to the myofibrils and a

creatine phosphate shunt of energy from the

mitochondria to the myofibrils. 

Study with Quizlet and memorize flashcards

containing terms like 1. The outermost layer of

connective tissue surrounding a skeletal muscle is

called the a. epimysium. b. perimysium. c.

endomysium. d. sarcomysium., 2. Myofibrils are

composed primarily of a. actin and myosin. b. ATP

and ADP. c. troponin. d. tropomyosin., 3.

Neurotransmitters are stored in vesicles within ???
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Structure of thick & thin filaments in a myofibril. The

thick filaments within a myofibril are made up of

myosin molecules. These are fibrous protein

molecules with a globular head; The fibrous part of

the myosin molecule anchors the molecule into the

thick filament; In the thick filament, many myosin

molecules lie next to each other with their globular

heads all pointing ???

Creatine phosphate is a molecule that can store

energy in its phosphate bonds and is more stable

than ATP. In a resting muscle, excess ATP transfers

its energy to creatine, producing ADP and creatine

phosphate. This acts as an energy reserve that can

be used to quickly create more ATP.

Creatine phosphate (CrP) plays a fundamental

physiological role by providing chemical energy for

cell viability and activity, especially in muscle tissue.

Numerous pathological conditions, caused by acute

or chronic ischaemic ???
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Creatine phosphate (CrP) plays a fundamental

physiological role by providing chemical energy for

cell viability and activity, especially in muscle tissue.

Numerous pathological conditions, caused by acute

or chronic ischaemic situations, are related to its

deficiency. For these reasons, it has been used as a

cardioprotective agent in heart surgery and medical

???

Typical responses to exercise training include:-

Increase in the number of myofibrils (muscle cell

components that improve muscle strength and

size).- Increase in the storage of glycogen and

creatine phosphate (energy reserves for muscle

contraction).- Increase in the number of

mitochondria (organelles responsible for energy

production).

Study with Quizlet and memorize flashcards

containing terms like What aspect of creatine

phosphate allows it to supply energy to muscles?

Select one: a. ATPase activity b. phosphate bonds

c. carbon bonds d. hydrogen bonds, Muscle fiber

type with the most mitochondria: Select one: a. SO

b. FOG c. FG d. FGG, The cell membrane of a

muscle fiber is called ________. ???
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Role of Creatine Phosphate: Creatine phosphate

serves as a high-energy phosphate reservoir in

muscle cells and plays a crucial role in maintaining

ATP levels during periods of high energy demand,

such as muscle contraction. The role of creatine

phosphate includes: ??? ATP Regeneration:

Creatine phosphate rapidly regenerates ATP from

ADP through 

Here, the roles of myoglobin and creatine

phosphate in buffering the energy state (i.e., 

Comparisons between Figure Figure4 4 and and5 5

demonstrate the oxygen-storage function of

myoglobin plays minor roles in maintaining energy

state of the heart in normoxic conditions. However,

possible physiological roles of myoglobin may be

revealed 

The mitochondria in hyperpermeable cells can

maintain an ATP concentration above 200 microM if

supplied with O2, substrate, ADP, and inorganic

phosphate (Pi). Removal of ATP from the ???
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The creatine phosphate shuttle energy transfer

mechanism was postulated on the basis of the

hexokinase acceptor theory of insulin action.  (ii)

The major compound which enters the myofibril is

creatine phosphate. Since the creatine phosphate

must enter the myofibril and be converted to ATP, it

follows (iii) that the major compound leaving 

It might also be the case that this ice hockey player

will take creatine supplements to boost his

performance. Why might this be so? Select all that

apply (Chp. 10 Closer Look & pg. 400) a. Eating

more creatine leads to more creatine phosphate

stores in muscles, which then equates to larger

energy stores available for short, explosive bouts of

energy use. b. Creatine increases ???

Structure of thick & thin filaments in a myofibril. The

thick filaments within a myofibril are made up of

myosin molecules. These are fibrous protein

molecules with a globular head; The fibrous part of

the myosin molecule ???
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Study with Quizlet and memorize flashcards

containing terms like Which of the following best

describes the myofibrils? A. Modified endoplasmic

reticulum for calcium storage B. The plasma

membrane of a muscle fiber C. Comprised of actin

and myosin filaments D. Invaginations of the plasma

membrane, What are the units of contraction in a

muscle fiber called? A. Sarcoplasmic ???

As it is broken down, ATP must therefore be

regenerated and replaced quickly to allow for

sustained contraction. There are three mechanisms

by which ATP can be regenerated: creatine

phosphate metabolism, anaerobic glycolysis,

fermentation and aerobic respiration. Creatine

phosphate is a molecule that can store energy in its

phosphate bonds. In 

As it is broken down, ATP must therefore be

regenerated and replaced quickly to allow for

sustained contraction. There are three mechanisms

by which ATP can be regenerated in muscle cells:

creatine phosphate metabolism, anaerobic

glycolysis, and aerobic respiration. Creatine

phosphate is a molecule that can store energy in its

phosphate bonds 
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Structure of thick & thin filaments in a myofibril. The

thick filaments within a myofibril are made up of

myosin molecules. These are fibrous protein

molecules with a globular head; The fibrous part of

the myosin molecule anchors the molecule into the

thick filament; In the thick filament, many myosin

molecules lie next to each other with their globular

heads all pointing ???

what are two contractile proteins found in a

myofibril? a) tropomyosin b) actin c) myosin d)

troponin. a) tropomyosin + d) F actin + e) troponin.

which of the following are found in thin filaments?

select all that apply.  creatine phosphate c) glucose

d) lactic. troponin. in a thin filament, each

tropomysoin molecule has a small calcium 

In a resting muscle, excess ATP transfers its energy

to creatine, producing ADP and creatine phosphate.

This acts as an energy reserve that can be used to

quickly create more ATP. When the muscle starts to

contract and needs energy, creatine phosphate

transfers its phosphate back to ADP to form ATP

and creatine.
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In a resting muscle, excess ATP transfers its energy

to creatine, producing ADP and creatine phosphate.

This acts as an energy reserve that can be used to

quickly create more ATP. When the muscle starts to

contract and needs energy, creatine phosphate

transfers its phosphate back to ADP to form ATP

and creatine.

A molecule that is stored in great quantities in

skeletal muscle that provides an energy source for

contraction quickly A. ATP B. Creatine phosphate C.

Creatine kinase D. Lactic acid _____ powers the

myosin power stroke of pulling actin inwards

towards the middle of the sarcomere.

(C) 2025 Solar Energy Resources 11 / 11 Web: https://www.gebroedersducaat.nl


