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Flexibie hinge region
1{a) Myosin molecule

(4) Lengitudinal saction of filaments within
one sarcomere of & myofibeil

(b) Portion of a thick filament
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{e) Portion of a thin filament

OV (B G gl £ 31 3halia

actin filament troponin

~ =
=

= ‘f ?““
VGO~
ae " ag e

a. tropomyosin
Ca?*

myosin binding
sites

Troponin-Ca2* complex pulls tropomyosin away,
b.  exposing myesin binding sites.
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Isometric contraction
Muscle coniracts.
shorten

Concentric contraction
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Weight iting [

Hammer
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High jump (stracdle) [

Triple jump
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Representation of maximum strength contribution to various
athletic events
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MAXIMUM
STRENGTH

I

STRENGTH
ENDURANCE

-
High  Low Medium Fast
load reps load reps

Development of strength

Light High
load reps
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Axon Intrafusal  Nudear  Subcapsulir  Nuclear  Capsule

Collagen
fibrils

muscle fibers chain fiber s

bag fiber  surounding
spindle

sands information about

(8) Muscie spindies are bured among ®
MUSCIe SIrBtch to the CNS.

the extrafusal fibers of the muscle.

- Gamma motor newons from
/" CNS innervate invaisal foers
Extratusal muscie foers are L
normal contractle fioers.

Torucally activ sensory
neutcrs send mformatin
| toONS

Gamma motor neurons
S

<" Central region - from CN

lacks myofioris.
Muscle __—8 Intratusal fibers
— spindie - are foundin

muscle spindies.
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areflex

Muscle spindie reflex: the addition of a load strelches the muscie and the spindies, cre

Sensorynewron o
2 cord
Spindie Vv
o
Add load

B

W - Muscle

f€) Refiex contraction initiated
by muscle spindle restores
anm postion.

(b) Muscle and muscle spindie

(@) Acd load 1o muscle.
S A dOPS.

Golgi tendon reflex protects the muscle from excessively heavy loads by causing the muscle to relax and drop the load.

Musce o 'ahbitng mtemeuron
contracts, &/’
L\ \ ‘\5

Motor neuron

.‘6 1§) Neuron from Goigi tencion
organ fres.

€3 Motor newron s ehibted

;“:7“-' t \. €) Muscie relaxes.

{d) Muscle contraction stretches (6) 1 excessive \ g
A bR | V- ==
muscle, Golgi tendon t]
reflex causes relaxation. i

thus protecting muscle.

Efferant path 2: Intermeuron
1ing SOMANC MOLOr NEUrDn

The patelar tendan (knee jerk) refiex
Bustrates a MonosyTAgEs: stretch
reflex and reciprocal inibition of the
antagonistic musc
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