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TYPES OF MUSCLE FIBERS:

There are 2 types of fibers in muscles:

Red slow; red due to the presence of myoglobin e.g. muscles of distance
that is used as O, reserve, or to the presence | runners
of the heme-containing cytochromes.

White | fast e.g. muscles of sprinters
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NB: fiber color is and imperfect indicator of muscle physiology: muscles of
sprinters & of distance-runner have the same color.

The proportions of both fibers: vary from one type of muscle to the other.

During the course of appropriate physical training:

The proportions of the 2 fiber types can change

the expression of functional muscle proteins can change
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Quadriceps Fiber Composition in Athletes

1. Relativ ely few
mitochond ria.

& Dves ghycestn 2. Well oxygenated.
stores. -

_| 3. Aerchic
glveolysis slow;

| “rapid™ oxidation of
| fatty acids.

3. Extremely rapid
anaerohic glveolysis,
limited fatty acid

oxid ation. A ik s 5
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High-jumper Marathon runner
Stained for myosin ATPase; dark = “fast-twitch”™

Modified from: K. N. Frayn, Met@bolic Regulaton., a Human Perspective, 2 ed. page 106

Muscle of sprinters: Muscle of distance

runners:

Fast-twitch fibers

ENERGY METABOLISM IN THE WHITE AND RED MUSCLE
FIBERS:

White

(type Il fibers = fast-twitch)

eSuitable for prolonged effort eSuited for fast (e.g. eye muscles), strong
ee.g. the flight muscles of migratory birds (e.g. weightlifting) contractions
(ducks & geese): needs continuous ee.g. the flight muscles of chicken &
energy supply, dark breast meat. turkeys, used only for short spurts,
eMainly aerobic metabolism = depends white breast meat
on an adequate supply of O, eNearly devoid of mitochondria
eThe main (but not the only) sources of eAble to form sufficient ATP even when
ATP production: there is little O, available
oFatty Acid B-oxidation eMainly obtain their ATP from anaerobic
*TCA cycle glycolysis
eRespiratory chain oxidative *They have supplies of glycogen = quick
phosphorylation release of Glc-1-P when neede
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Energy Sources in Working Muscles
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Energy Metabolism in red (slow) fibers, aerobic

Fatty Acids

Energy Sources in Working Muscle

The main source

1
1
| in white muscle
| fibers
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Biclegical Activity

Anaerobic Aerobic
Pyruvate-
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Carbohydrates Fatty acids,

carbohydrates,
branched-chain amino
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HOW TO METABOLIZE LACTATE PRODUCED DURING
ANAEROBIC GLYCOLYSIS IN WHITE MUSCLE FIBERS?
Cori’s Cycle:

e \White muscle fibers mainly obtain ATP from anaerobic glycolysis = lactate
(& in smaller quantities pyruvate)

e [ actate is released into the blood and transported to the liver

e In liver, lactate (& pyruvate) are utilized by gluconeogenesis pathway (ATP
requiring process) > glucose
synthesis

® Glucose then can return via the
blood to the muscles to be
utilized as an energy source

again.

BLOOD

Lactate Glucose
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RECALL THAT THE GLYCOGEN STORE HAS DIFFERENT
FUNCTIONS IN LIVER AND MUSCLE:

Glycogen
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Figure 11.2
Functions of muscle and liver glycogen.
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GLUCOSE-ALANINE CYCLE IN SKELETAL MUSCLE:

® |n skeletal muscle: pyruvate (the end product of aerobic
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glycolysis) is transaminated to Alanine.
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® Alanine is transported by the blood to the liver (after GIn, Alanine
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is the 2" important form of transport for amino nitrogen in the
blood)
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® |nthe liver, Alanine is transaminated to pyruvate.
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® |nthe liver, pyruvate is utilized by gluconeogenesis to synthesize
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glucose.
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® Glucose can then enter the blood and be used by muscle.
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Figure 19.13

Transport of ammonia from
peripheral tissues to the Iver.
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