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(a) Intact muscle

Terms

Muscle consists of
muscle fibers

Muscle cell = muscle fiber
Plasma membrane = sarcolemma
Smooth endoplasmic reticulum = sarcoplasmic reticulum l

Muscle fiber is a bundle
of myofibrils

Mitochondrion = sarcosome
Segment of myofibril from Z to Z = sarcomere

(c) Myofibril z ||}n\es
*] band: isotropic (band has no directional filtering Joris) s
effect on light waves) @ - S
*A band: anisotropic (band filters out light waves

vibrating in some directions) Zine Mine Zlne Mine Zline
7 line: Zwischenscheibe (between + disc)
*H band: Helles (clear, light in color)

Sarcomere A band
(from Z line to Z line)




Contraction cartoon

thin filament thick filament

Z disc

From The Art of MBoC® © 1995 Garland Publishing, Inc)

Myofibril ultrastructure
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Ultrastructure

Z disc actin (thin filament) myosin M line
(thick filament)
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Myofibril ultrastructure, transverse
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Actin structure

minus end minus end

plus end
PEN

(A)  plusend minus end 8} plus end

100 nm
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Myosin Structure

(A) L )
500 nm

myosin heads
bare zone

(B)

myosin heads
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Contraction cartoon

thin filament thick filament

Z disc
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Fig. 1. Muscle fibre in negative (@) and positive (b) contrast,
A-bands (higher refractive index) light in (a), dark in (5). Note o
that the threads of sarcoplasm have a refractive index slightly 0 10 20 30 40u
vhor than oven tha 4 hande Sarsarmers la o

Fig. 2. TPassive stretch of a muscle fibre.  Positive contrast
(A-bands dark). Sarcomere lengths indicated Leside the photo-
omoth iz in the T-hands (licht)
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Z disc
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Fig. 3. Muscle fibre during a short isotonle tetanus. Positive
contrast (4-bands dark). As in passive stretch (Fig. 2), the
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Myofibrils photographed in phnsc contrasc of fibrils are printed sc
rast, and the ﬂhrlh are m l'acn much less dense than they appear here
Figs. 1-4. The same four anmomeres of one fibril photographed during contraction induced by ndenoslnc triphospl
n to 50 per cent rest length, when contraction bands have formed
5 and 6. Stretched ﬂbrﬂ (115 per cent rest Iangm) before (Fig. 5) and after (Fig B) extraction of my
Figs. 7, 8 aml 9. Fibrils after extraction of myosin. Fig. 7: rut 1ength Fig. 8: 90 per cent rest length, Fig,

Fies. 10 and 11.  Fibril with contraction hands (50 nar eant rmf. lmmr.h\ hafora (Fio. 10) and after (Fie. 11) av

Contraction cartoon

thin filament thick filament

Z disc
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ta) Physiological range
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(b) Thick filament Thin filament:

Contraction cartoon

thin filament thick filament

Z disc
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Thin
filament

Thick
filament

Energized myosin
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Myosin + ATP ——> Myosin-ATP ——> Energized myosin-ADP-phosphate
+ Actin

Actin-energized myosin-ADP-phosphate
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Release stored
energy and
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Tronanin

tronomvnegin

i troponin
actin complex

Ic T

) 10 nm

tropomyosin blocking
myosin-binding site

actin -, ca?*

(B)

tropomyosin

myosin-binding site exposed
by Ca?*-mediated tropomyosin
movement

\
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Troponin, tropomyosin

Troponin  Tropomyosin Ca2+ binding site
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sin as a molecular motor
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Tit

in _aother nroteing

Z disc

nebulin actin {thin filament)

2 disc

myosin (thick filament)
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Neuromuscular jxn, S.E.M.

body of Schwann cell

muscle cell myelinated axon  nerve

axon terminals

L
10 um
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Nmj summary

RESTING NEUROMUSCULAR JUNCTION

VOLTAGE-GATED

— nerve terminal
Ca®* CHANNEL
N

- acetylcholine

ACETYLCHOLINE-

GATED CATION ___
CHANNEL —— VOLTAGE-GATED

I Ca®* CHANNEL
VOLTAGE-GATED ~_
Na' CHANNEL

ACTIVATED NEUROMUSCULAR JUNCTION

nerve
impulse

) GATED Ca®
sarcoplasmic  muscle RELEASE CHANNEL
reticulum plasma

membrane
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Voltaoce oated Na channel

inactivated open

membrane
polarized

/ closed \ ” 7 -

membrane
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Pronaocation of action notential
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Action notential

stimulating
current

membrane potential (mV)

a6 Lo

closed open inactivated

Na* channels

state of
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closed
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Nmj summary

RESTING NEUROMUSCULAR JUNCTION

VOLTAGE-GATED nerve terminal
Ca®* CHANNEL
N acetylcholine

ACETYLCHOLINE-

GATED CATION
VOLTAGE-!

Bl g

VOLTAGE-GATED

Na® CHANNEL

GATED Ca®
RELEASE CHANNEL

sarcoplasmic  muscle
reticulum plasma
membrane

ACTIVATED NEUROMUSCULAR JUNCTION

nerve
Limpullo
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][\/lemhraneq transverse tubules
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http://www.youtube.com/watch?v=mWPmUqRZY]ls

Nominalization:

Living word

Zombie nouns

Zombie word

Form
Pompous
Abstract
Ambiguous
Participate
Peripheral
Consider

formation
pomposity
abstraction
ambiguity
participation
peripherality
consideration

Derived from “Nominalizations Are Zombie Nouns”

Helen Sword. New York Times, July 23,2012.
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The proliferation of nominalizations in a discursive formation may be an indication
of a tendency toward pomposity and abstraction.

The proliferation of nominalizations in a discursive formation may be an indication
of a tendency toward pomposity and abstraction.

Objective considerations of contemporary phenomena compel the conclusion that
success or failure in competitive activities exhibits no tendency to be commensurate
with innate capacity, but that a considerable element of the unpredictable must
invariably be taken into account. (George Orwell satire)

Objective considerations of contemporary phenomena compel the conclusion that
success or failure in competitive activities exhibits no tendency to be commensurate
with innate capacity, but that a considerable element of the unpredictable must
invariably be taken into account.

I returned and saw under the sun, that the race is not to the swift, nor the battle to the
strong, neither yet bread to the wise, nor yet riches to men of understanding, nor yet
favour to men of skill; but time and chance happeneth to them all.

Ecclesiastes 9:11

Derived from “Nominalizations Are Zombie Nouns”; Helen Sword. New York Times, July 23,2012.

Ach receptor

acetylcholine
binding "
site lipid

bilayer

CYTOSOL

gate
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